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Abstract 

This systematic literature review aimed to provide an overview of the characteristics and methods 

used in studies applying the Disability-Adjusted Life Years (DALY) concept for infectious diseases within 

European Union (EU)/European Economic Area (EEA)/European Free Trade Association (EFTA) 

countries and the United Kingdom. Electronic databases and grey literature were searched for articles 

reporting the assessment of DALY and its components. We considered studies in which researchers 

performed DALY calculations using primary epidemiological data input sources. We screened 3,053 

studies of which 2,948 were excluded and 105 studies met our inclusion criteria. Of these studies, 22 

were multi-country and 83 were single-country studies, of which 46 were from the Netherlands. Food- 

and water-borne diseases were the most frequently studied infectious diseases. Between 2015 and 

2022, the number of burden of infectious disease studies was 1.6 times higher compared to that 

published between 2000 and 2014. Almost all studies (97%) estimated DALYs based on the incidence- 

and pathogen-based approach and without social weighting functions; however, there was less 

methodological consensus with regards to the disability weights and life tables that were applied. The 

number of burden of infectious disease studies undertaken across Europe has increased over time. 

Development and use of guidelines will promote performing burden of infectious disease studies and 

facilitate comparability of the results.  
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Key points  

• The number of independent burden of infectious disease studies was 1.6 times higher during the 

2015-2022 period compared to the 2000-2014 period. 

• Food- and water-borne diseases were the most frequently studied infectious diseases. 

• The incidence- and pathogen-based approach was frequently used to estimate the burden of 

infectious diseases; however, there was less methodological consensus with regards to the 

disability weights and life tables that were used.  

• Development and use of guidelines will promote performing burden of infectious disease studies 

and facilitate transparency and comparability of the results.   
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Introduction 

Despite substantial progress in the prevention and treatment of infectious diseases, it is evident that 

the health impact of infectious diseases is still considerable worldwide. While the population health 

impact of some infectious diseases has decreased, new infectious diseases have emerged, such as the 

coronavirus disease 2019 (COVID-19), and there has also been an upsurge in other infectious diseases, 

such as the enterovirus D68 infections and scarlet fever [1-4]. In Europe, several factors have 

contributed to the altered landscape of many (re-)emerging infectious diseases with a significant 

impact on populations’ health, including demographic changes such as population ageing, fertility, 

migration, zoonotic spillover events, and environmental changes including climate change [5]. The 

changes in the burden of infectious diseases call for population health metrics that allow for ranking 

and prioritization between pathogens and guidance of surveillance systems.  

Traditionally, the population health impact of infectious diseases has been quantified by the number 

of deaths and (lab) confirmed incident or prevalent cases attributable to a specific pathogen [6-8]. 

However, the heterogeneity of the clinical course and mortality rates of infectious diseases and 

possible long-term disabilities resulting from infections underlines the importance of considering 

mortality and morbidity simultaneously when assessing and comparing the impact of infectious 

diseases on population health. A prominent metric of population health that integrates mortality and 

morbidity is the Disability-Adjusted Life Year (DALY) [9]. This composite metric quantifies the health 

losses, by summing premature mortality, expressed in Years of Life Lost due to premature mortality 

(YLL) and morbidity, expressed in Years Lived with Disability (YLD) [10,11].  

To date, there have been three large-scale multi-country studies using the DALY metric to assess the 

impact of infectious diseases, namely the Burden of Communicable Diseases in Europe (BCoDE) [12]; 

the Global Burden of Disease (GBD) study [13]; and the World Health Organization (WHO) Estimates 

of the Global Burden of Food-borne Diseases [14]. The BCoDE study aimed to provide estimates of the 

current and future burden of infectious diseases in the European Union (EU) member states and 

European Economic Area/European Free Trade Association (EEA/EFTA) countries and the United 
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Kingdom [12]. The GBD study includes estimations of incidence, prevalence, mortality, YLL, YLD, and 

DALY for numerous infectious diseases and aims to provide information on the disease burden trends 

across 204 countries and territories, by age, sex, and year for 1990-2019 [13]. Moreover, the WHO 

Food-borne Disease Burden Epidemiology Reference Group (WHO/FERG) studies aimed to estimate 

the global burden of food-borne diseases using epidemiological information gathered by over 30 

hazards [14,15]. 

However, the GBD, BCoDE, and WHO/FERG studies have used different methodological approaches 

to estimate DALYs for infectious diseases. A major methodological choice relating to the YLD 

calculations of infectious disease is whether to use a prevalence- or incidence-based approach [16,17]. 

The GBD study employs a prevalence-based approach which captures the current state of population 

health, by taking the prevalent cases at a specific point of time [13]. In contrast, the BCoDE and 

WHO/FERG studies employ an incidence-based approach, capturing the current and projected future 

burden of infections by taking the newly diagnosed cases and the average duration until recovery or 

death [18,19]. Furthermore, burden of infectious disease studies require a choice between an 

outcome- or pathogen-based approach. The GBD study follows an outcome-based approach which 

assigns the disease burden to clinically defined categories of health conditions and provides estimates 

of the burden of disease of major infectious disease-related outcomes, such as diarrhea or lower 

respiratory infections, for etiologies. For instance, the GBD study includes Campylobacter spp., as 

etiology for diarrhea, limiting the associated health states to diarrhea [13]. In contrast, the BCoDE and 

WHO/FERG studies follow a pathogen-based approach that aimed to capture major outcomes 

attributable to a specific pathogen, including sequelae [15,18-21]. Another methodological choice 

relating to the YLD calculations is the set of disability weights that is applied to infectious-related 

health states. A disability weight reflects the relative severity of a health state with a value anchored 

between 0 (equivalent to full health) and 1 (equivalent to death). Several sets of disability weights are 

available, each reflecting different elicitation techniques [22,23]. The GBD study applies the GBD 2013 

set of disability weights [24], the BCoDE study applies the disability weights set for Europe [25], 
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whereas the WHO/FERG studies used disability weights from the GBD 2010 and/or GBD 2013 studies 

[24]. Other methodological differences include different choice of life tables [17] and the use of social 

weighting functions, namely age-weighting (i.e., implies that value of life depends on age; a greater 

weight is assigned to deaths at younger ages and a lower weight to deaths at older ones) and time-

discounting (i.e., implies a greater amount of DALYs when interventions apply in the present than in 

the future; this choice is mostly used for economic evaluations) [26]. To calculate YLL, the value of 

age-conditional life expectancy is required and is usually yielded from national or aspirational life 

tables. The GBD, BCoDE, and WHO/FERG studies use aspirational life tables which are unisex, 

abridged, and allow for internationally comparable results  [13,18,19]. Social value choices were not 

applied in BCoDE and WHO/FERG estimations, and from 2010 onwards, these have been dropped in 

GBD study estimates.  

Parallel to these multi-country studies, many independent burden of infectious disease studies (i.e., 

studies for which researchers performed own YLL, YLD, and/or DALY calculations using primary 

epidemiological input sources) have been conducted across Europe over the years. These studies have 

varied in terms of scope and methodologies applied. Previous systematic reviews of burden of disease 

studies, focused on non-communicable diseases and injuries, have revealed considerable variations in 

methodological approaches used in independent disease burden studies [27-31]. Insight into these 

variations in methods is important since it affects the calculation, interpretation, and comparability. 

Furthermore, an overview of methodological approaches of independent burden of infectious disease 

studies is currently lacking.  

This systematic literature review aimed to provide an overview of the characteristics and 

methodologies that have been used in independent burden of infectious disease studies applying the 

DALY concept within EU/EEA/EFTA countries and the United Kingdom in order to identify 

methodological differences and provide future recommendations for conducting burden of infectious 

disease studies. The following key questions were addressed:  

• In which countries have independent burden of infectious disease studies been performed? 
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• For which infectious diseases have independent burden of infectious disease studies been 

performed? 

• Which methodological approaches have been used to assess mortality and morbidity in these 

independent studies?  

 

Methods 

This review was part of a series of systematic literature reviews undertaken by the European Burden 

of Disease Network [32]. The burden-eu network aims to address challenges in disease burden 

estimates by identifying and comparing methods used in, and approaches towards, existing burden of 

disease studies. This review adheres to the Preferred Reporting Items for Systematic Reviews and 

Meta-analyses (PRISMA) Statement [33]. A protocol was registered on PROSPERO under ID 

CRD42020177477.  

 

Data sources and search strategy 

With the assistance of a specialist librarian from the Erasmus MC, we searched for burden of disease 

studies using five electronic bibliographic databases, platforms, and search engines in week 22, 2022. 

We also performed a manual search for grey literature via public health websites from all the 

EU/EEA/EFTA countries to retrieve governmental documents. To foster comprehensiveness in grey 

literature searches, we asked the burden-eu members to provide eligible grey literature from their 

countries. We also searched for grey literature via other websites which are included in the 

Supplementary Material. Finally, we checked the reference lists of eligible systematic reviews 

identified in the above searches. Details of the search strategy and list of the targeted EU/EEA/EFTA 

countries and the United Kingdom and public health websites can be found in the Supplementary 

Material.  
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Inclusion and exclusion criteria 

We restricted our analysis to studies assessing the burden due to infectious diseases in terms of YLL, 

YLD and/or DALY, utilizing their own national or sub-national data based on primary data input 

sources. We included multi-national studies, as long as they fulfilled the criteria above. Since the DALY 

concept was introduced in the “World Development Report 1993: Investing in Health” [34], we 

considered only disease burden studies published after January 1990. We considered studies in which 

the infection was defined as an illness due to a pathogen arising through transmission from an infected 

individual (i.e., human-human transmission), an infected animal (i.e., direct animal contact), or from 

other pathways (i.e., food, travel, etc) [35].  

We excluded studies that performed secondary or systematic analyses based on the GBD estimates. 

We also excluded studies that did not assess the direct or indirect impact of infectious diseases or 

studies using health metrics other than YLL, YLD, and/or DALY. For instance, we excluded studies that 

assessed potential years of life lost, and the probability of dying between an exact age-range as 

obtained from life tables. Moreover, we excluded studies that quantified disease burden attributable 

to risk factor exposure (e.g., outdoor air pollution, indoor smoke from solid fuel use, second-hand 

smoke, etc). We also excluded letters to editor, editorials, correspondence, or comments, as they 

lacked sufficient detail on characteristics and methodologies.  

 

Data screening and extraction  

Two researchers (PC and VG) listed all the records obtained from the grey literature searches, 

reference checks, and the burden-eu members, on an Excel spreadsheet. PC manually imported all 

these records to the EndNote X9 library provided by the Erasmus MC. After removing duplicates, PC 

and VG independently reviewed the resulting article titles (step 1) and abstracts (step 2) against the 

inclusion and exclusion criteria mentioned above. After this exclusion, PC and VG subsequently 

identified and screened potentially relevant burden of infectious disease studies upon full-text (step 
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3). When the two researchers disagreed on whether to include or exclude an article, they discussed 

their doubts with JH and LSJ.  

Two researchers (PC and LSJ) critically appraised burden of infectious disease studies written in English 

using an adapted data extraction form developed for an earlier systematic review [24]. For studies 

written in languages that could not be read by any of the reviewers, PC organized online meetings 

with native speakers to perform the data extraction. We extracted information relating to the 

following items: study characteristics (i.e., author, title, aim, year of publication, infectious disease 

category studied, reference country/region included) as well as methodological approaches used to 

calculate YLL (i.e., choice of life table) and/or YLD (i.e., incidence- versus prevalence-based approach 

and pathogen- versus outcome-based approach, disability weights, and social weighting functions). 

Definitions of the extracted items can be found in the Supplementary Material.  PC and LSJ compared, 

assessed, and discussed the final version of the completed data extraction form. Discussions with JH 

resolved any possible doubts.   

 

Synthesis of findings 

We classified studies according to their study characteristics (e.g., year of publication, geographical 

coverage, and infectious disease covered). Studies performed within a single-country of the 

EU/EEA/EFTA are referred to as ‘single-country’, whereas those that covered more than one country 

are referred to as ‘multi-country’. Studies estimating the burden of, for example, food-borne 

pathogens (e.g., Salmonella spp. and/or shiga-toxin producing Escherichia coli O157) were classified 

in the ‘food- and water-borne diseases’ group. Studies estimating the burden of multiple infectious 

diseases (e.g., hepatitis C, psittacosis), where none was preventable by a vaccine, were classified in 

the ‘other’ group. Further details about the data synthesis can be found in the Supplementary 

Material. We adopted the same approach for a total of eight infectious-specific groups, namely 

‘COVID-19’; ‘food- and water-borne diseases’; ‘healthcare-associated infections; ‘respiratory 
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infections’; ‘sexually transmitted infections’; ‘vaccine-preventable diseases’; ‘zoonotic diseases’; and 

‘other’. Definitions of these categories can also be found in the Supplementary Material. 

 

Results 

Literature search  

We identified 3,376 records through database, grey literature, and citation searching. After removing 

duplicates (n=323), we screened titles and abstracts from 3,053 records. We assessed 459 full-text 

articles for eligibility having excluded 354 studies because they did not meet the inclusion criteria: 319 

were excluded because other data input sources than those we specified were used; 28 were excluded 

because they reported results from the same study; and seven because other health metrics than YLL, 

YLD, and/or DALY were used to express the burden of disease. Finally, we extracted information from 

105 burden of infectious disease studies (Figure 1).  
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Figure 1: Flowchart of the literature search and study selection   

 

Study characteristics  
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Of the 105 burden of infectious disease studies included for review, 22 and 83 were performed at a 

multi- and single-country level, respectively (Figure 2).  

The number of single-country studies increased by 300% in the overall study period, from four (the 

Netherlands, Spain) in 2000-2004 to 16 (Belgium, Denmark, Germany, Ireland, Italy, Malta, the 

Netherlands, Scotland) in 2020-2022 (Figure 2). Over the 2000-2022 period, the largest number of 

studies was in the Netherlands (n=46), with food- and water-borne diseases being the most studied 

(n=15). Two EU/EEA/EFTA countries (Malta, Ireland) published their first independent infectious-

specific calculations in the 2020-2022 period; these studies estimated the burden of COVID-19. The 

category of infectious disease that was studied also varied by country. Some countries (Belgium, 

Denmark, Italy, the Netherlands, Slovenia, Switzerland) estimated the burden of zoonotic diseases, 

whereas three countries (Germany, Italy, Switzerland) estimated the burden of healthcare-associated 

infections at a single-country level (Figure 2). 

The highest number of multi-country studies (n=11) was seen in the 2015-2019 period; seven out of 

these 11 studies estimated the burden of food- and water-borne diseases. During the 2020-2022 

period, the number of multi-country studies (n=6) that estimated the burden of COVID-19 was slightly 

lower compared to those performed at a single-country level (n=8).  
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Figure 2: Number of single-country and multi-country independent burden of infectious disease 

studies per year of publication, geographic coverage, and infectious cause category studied  

 

Methodological approaches for estimating YLL  

Choice of life table 

In total, 102 out of the 105 included studies estimated YLL. More than half of these studies (63%) used 

aspirational life tables (i.e., GBD or WHO) to estimate YLL, whereas 33% used national or regional life 

tables. Four studies did not report the life table that was used to estimate YLL (Figure 3A).  

 

Methodological approaches for estimating YLD  

Incidence- versus prevalence-based approach  

In total, 95 out of the 105 included studies estimated YLD. Ninety-two studies (97%) estimated YLD 

based on the incidence approach (Figure 3B). A large proportion of these incidence-based studies 
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estimated YLD for food- and water-borne diseases (39%) (Supplementary Material). Three studies 

estimated YLD using the prevalence-based approach (Figure 3B). These studies assessed the burden 

of sexually transmitted infections, namely hepatitis B and/or hepatitis C viruses (n=2) and HIV/AIDS 

(n=1) (Supplementary Material). 

 

 

 

Pathogen- versus outcome-based approach 

Among the studies that performed incidence-based YLD calculations, the vast majority (97%) applied 

a pathogen-based approach, while two out of these studies did not report the approach used 

(Supplementary Material & Figure 3C). All studies that performed prevalence-based YLD calculations, 

applied an outcome-based approach (3%) (Figure 3C).  

 

Choice of disability weights 

Most studies (48%) used the GBD disability weights. Also, 26% of the included studies used the 

European set of disability weights as recommended and applied by the BCoDE study; these studies 

were published after 2015 (Supplementary Material). Some studies used other disability weight sets 

such as the Dutch disability weights (20%), or a combination of existing disability weight sets (3%). The 

percentage of studies that applied Dutch disability weights decreased after the elicitation of the 

European disability weights in 2015, from 18% in the 2000-2014 period to 4% in the 2015-2022 period 

(Supplementary Material). Three studies (3%) did not report the disability weights that were used 

(Figure 3D). 

 

Social weighting functions: use of age-weighting and time-discounting  

Most of the identified studies (77%) did not apply age-weighting or time-discounting in their DALY 

estimations, while 17% applied age-weighting or time-discounting. Among studies that did, 10 (56%) 
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performed scenario analyses by changing the rates of time-discounting, either by setting it to 0% (i.e., 

no time discounting), to 1.5% or to 3%. Most of these studies (n=7) were conducted in the Netherlands 

and were in line with the Dutch guidelines for health economic evaluations [30,31]. Five studies used 

both age-weighting and time-discounting; out of these studies, four were published before 2011 and 

one in 2021 (Supplementary Material). Two studies applied age-weighting and no time-discounting 

functions, one study published in 2010 and the other in 2020 (Supplementary Material). Six studies 

did not report whether social weighting values had been applied in their estimations (Figure 3E). 
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Figure 3: Methodological approaches used to estimate YLL and YLD in independent burden of 

infectious disease studies, 2000-2022* 

*Proportions for burden of infectious disease studies that included Years of Life Lost calculations were reported for 102 out 
of 105 studies, while for those included Years Lived with Disability c were reported for 95 out of 105 studies.  
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Discussion  

Summary of findings and interpretation of results 

This systematic literature review aimed to provide insights into the characteristics and DALY-specific 

methodological design choices that have been made in independent burden of infectious disease 

studies undertaken in EU/EEA/EFTA countries and the United Kingdom. In total, 105 studies met our 

inclusion criteria and were included for review. We observed that 15 out of the 32 targeted countries 

published disease burden estimates for infectious diseases at a single-country level. Over the 2000-

2022 period, most studies were conducted in the Netherlands. Dutch public health experts have 

estimated national and sub-national disease burden estimates for a variety of infectious diseases, 

thereby introducing the DALY concept as a standard metric to their epidemiological research [36]. In 

particular, the Center for Infectious Disease Control at the National Institute for Public Health and the 

Environment in the Netherlands (RIVM) has performed DALY calculations of infectious diseases on a 

routine basis by adjusting the parameter values for disease models in the BCoDE toolkit (i.e., a stand-

alone software tool which allows estimation of DALYs for a number of infectious diseases) to better 

reflect the Dutch epidemiological situation [12,37]. It should be noted that a potential limitation of 

using the exact same methodology to assess DALYs is that there is a risk of systematic under-

estimation or over-estimation of the burden of a certain infectious disease. Each methodological 

choice has an impact on the resulting DALY estimation and by choosing a uniform methodology (e.g. 

disability weights, life expectancy) or epidemiological model (e.g. disease model, severity level 

distribution), these choices may not reflect the disease agent or study population, and as a result the 

DALY estimates will not reflect the true burden of disease. 

We observed that some countries belonging to Central and Eastern Europe performed a small number 

of or no independent burden of infectious disease studies. This may in part reflect the limited 

resources for infectious disease research in many Eastern European countries. Another possible 

explanation may be that the quality of surveillance systems across European countries varies greatly, 

especially in terms of data availability, accessibility (e.g., patient characteristics, causative agent, 
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number of cases and their severity etc), and timeliness of reporting [38,39]. This can lead to challenges 

with accurate and timely reporting of the frequency, incidence and/or mortality of infectious diseases, 

particularly if these diseases are not notifiable in the country.  

During the 2020-2022 period, the number of COVID-19 disease burden studies was 1.6 times higher 

compared to the number of studies estimating the burden of other infectious-related diseases. This 

focus was due to the alarming surge in COVID-19 cases. However, the focus on COVID-19 may have 

led to a decrease in the number of conducted, and thus documented, disease burden studies for other 

infectious diseases, such as sexually transmitted infections. The low number of burden of studies 

estimating the burden of sexually transmitted infections may be explained by heterogeneity in the 

coverage, completeness and repetitiveness of such data, previously reported across national reporting 

systems of most of the European countries [40,41]. 

Another noteworthy observation was that almost all burden of COVID-19 studies followed consensus 

methodologies to estimate the impact of COVID-19 in EU/EEA/EFTA countries and the United 

Kingdom. The harmonization of methods is attributable to the work of the COVID-19 Task Force of the 

burden-eu network, which aimed to support network members to estimate COVID-19 DALYs (42). The 

Task Force did this by, for instance, developing an open access protocol (available at: 

https://www.burden-eu.net/) providing guidance for researchers planning to estimate COVID-19 

DALYs, which likely facilitated the number of burden of COVID-19 disease studies undertaken across 

Europe [42-44]. In addition, it led to the harmonization of design choices and align strategies that need 

to be made when estimating the burden of COVID-19. Such practical and educational tools are crucial 

for burden of disease research, because they considerably enhance the comparability of disease 

burden estimates. Briefly, all burden of COVID-19 disease studies estimated YLDs based on the 

incidence- and pathogen-based approach, using health states descriptions and disability weights from 

the GBD and/or European disability weights measurement studies, and YLLs based on aspirational life 

table standards. None of these studies applied age-weighting and time-discounting to estimate the 

impact of COVID-19 [42]. Such consistencies in design choices produce comparable disease burden 
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estimates and, in turn, allow for a quantification of the incurred disease burden, despite the 

preventative public health measures that were in place, adherence to these measures, and available 

treatments. We therefore recommend the further development and use of protocols for performing 

burden of disease studies beyond COVID-19. 

Furthermore, we observed that almost all burden of infectious disease studies estimating incidence-

based YLDs have predominantly applied a pathogen-based approach and used aspirational life tables. 

With the incidence- and pathogen-based approach, the incidence of infectious diseases from a specific 

pathogen in a certain year is linked to all related potential health outcomes via a disease progression 

model (i.e., a schematic qualitative overview of the progression of an infection and its conditional 

frequency of occurrence in time). This allows for the estimation of the burden of those diseases 

considering the impact of different possible health outcomes, from acute and short-duration to long-

term and/or late-onset sequelae. Therefore, to gain insight into the number of DALYs that can be 

averted by preventing a certain infectious disease, the pathogen- and incidence-based approach might 

be preferable to the prevalence-based approach when assessing YLD for infectious diseases. Based on 

this, we recommend that for future burden of infectious disease calculations a pathogen- and 

incidence- based approach is used. However, this may not be the preferred approach for infectious 

diseases that can have a duration of several years or even decades (e.g., certain sexually transmitted 

infections) and as such can be considered a chronic disease (e.g., hepatitis B, HIV/AIDS) [45,46]. 

Linked to this choice is the use of aspirational life tables, as the pathogen- and incidence-based DALY 

estimates reflect current and future health loss due to a certain pathogen. However, using current 

(national) life tables to assess future health loss might lead to an underestimation of pathogen- and 

incidence-based infectious disease DALYs. Hence, aspirational life tables should be considered as the 

gold standard for pathogen- and incidence-based DALYs [42]. Although aspirational life tables are 

based on aspirational mortality risks that may differ from those currently observed in various 

countries, they greatly facilitate comparisons with other diseases and injuries, and between different 

countries and across time periods. Aspirational life tables also have important ethical advantages (on 
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grounds of equity), as they assume the same remaining life expectancy values for both males and 

females [47,48]. We therefore recommend that burden of infectious disease studies that employ the 

pathogen- and incidence based approach use aspirational life tables to assess DALYs. 

We observed that, over the years, social weighting values have explicitly been omitted from most 

burden of infectious disease studies. However, several studies from the Netherlands present both 

undiscounted and discounted infectious disease DALYs. The time-discounting concept discounts the 

years of (healthy) life that would have been lived in the future at a rate of, for example, 3%. However, 

larger or smaller differences might be seen with other burden of disease estimates [26,49].  

The shift from the Dutch disability weights [50] to the European disability weights [25] for infectious 

YLD calculations, especially in disease burden studies published after 2015, is another noteworthy 

finding of this review. This shift can primarily be explained by the fact that the Dutch disability weights 

[50] were derived in the 1990s and since then, the methods for deriving disability weights have 

evolved [22]. Differences in methodologies to derive disability weights have an impact on the actual 

value of disability weights, thereby inhibiting comparability with other burden of disease studies, as 

well as the validity and reproducibility of disability weights. Over the years, new sets of disability 

weights have been derived based on newer techniques, including the set of European disability 

weights [22,25]. However, there were some variations in disability weights between and within 

European countries [51]. For future burden of infectious disease studies undertaken in Europe, we 

recommend that the European set of disability weights are used, since they are derived based on the 

most recent elicitation techniques and cover a wide range of infectious disease-related health states. 

Methodological design choices of burden of infectious disease studies are more consistent compared 

to those that have been used in non-communicable and injury burden of disease studies [29,30]. An 

explanation for this finding may be that most of the studies that were included in our review were 

from the same country and mostly the same research teams. Furthermore, the BCoDE and WHO/FERG 

studies and their deliverables, including reports that explain the DALY methodological choices [18-20] 

and a calculation and reporting toolkit [12], may have facilitated harmonization of infectious disease 
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burden methods. The development of a guide to estimate COVID-19 DALYs was also crucial and in turn 

advanced harmonization and quality of reporting of the burden of COVID-19 studies [44].  

 

Strengths and limitations  

Although we have reviewed a variety of electronic databases, platforms, and search engines; grey 

literature searches may have been limited. Nevertheless, independent burden of infectious disease 

studies in EU/EEA/EFTA countries and the United Kingdom have been identified and categorized by 

study characteristics resulting in an overview of DALY-specific methodological design choices that 

were used in burden of infectious disease studies over the period from 2000 to 2022. Moreover, in 

contrast to what is systematically performed in literature review, we did not perform a risk of bias 

assessment of the included burden of infectious disease studies, since the existing assessment tools 

were not suitable for evaluating the quality of burden of disease studies.   

 

Conclusions 

The number of independent burden of infectious disease studies across Europe increased over time. 

The most studied infectious diseases were food- and water-borne-related diseases, with the 

Netherlands publishing the highest number of these studies. In Eastern Europe a very low number of 

burden of infectious disease studies have been performed, underlining that there is a merit in 

improving surveillance, data collection and capacity building. Moreover, disease models should be 

improved for  infectious diseases with higher burden, as well as those infectious disease that are less 

well studied. The high consistency in methodological design choices highlights the importance of 

burden of disease tools and guidelines. The European Burden of Disease Network aims to develop 

reporting guidelines for conducting burden of disease studies.  

https://doi.org/10.1017/S0950268823000031 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268823000031


 

 

Declarations  

Consent for publication  

Not applicable. 

 

Data availability statement  

Not applicable. 

 

Conflict of interest  

The authors declare that they have no competing interests. 

 

Financial support  

This research received no specific grant from any funding agency in the public, commercial or not-for-

profit sectors.  

 

Acknowledgements 

The authors wish to thank Maarten Engel from the Erasmus MC Medical Library for developing and 

updating the search strategies. The authors would also like to acknowledge the networking support 

from COST Action CA18218 (European Burden of Disease Network; www.burden-eu.net), supported 

by COST (European Cooperation in Science and Technology; www.cost.eu).  

 

Author contributions  

PC, JH, and SMP developed the study design; PC, VG, and LSJ: performed the screening and/or data 

extraction; PC, JH, SMP, LSJ, VG, BD, SM, GMAW, DP, and JVS analyzed and interpreted the data; PC 

and JH drafted the manuscript. All authors read, critically revised the manuscript and approved the 

final manuscript.  

 

https://doi.org/10.1017/S0950268823000031 Published online by Cambridge University Press

http://www.burden-eu.net/
http://www.cost.eu/
https://doi.org/10.1017/S0950268823000031


 

 

References  

1. Lamagni T, et al. Resurgence of scarlet fever in England, 2014-16: a population-based 

surveillance study. The Lancet Infectious diseases. 2018;18(2):180-7. 

2. Midgley SE, et al. Co-circulation of multiple enterovirus D68 subclades, including a novel B3 

cluster, across Europe in a season of expected low prevalence, 2019/20. Eurosurveillance. 

2020;25(2). 

3. Morens DM, Folkers GK and Fauci AS. The challenge of emerging and re-emerging infectious 

diseases. Nature. 2004;430(6996):242-9. 

4. Quaglio G, Demotes-Mainard J and Loddenkemper R. Emerging and re-emerging infectious 

diseases: a continuous challenge for Europe. The European Respiratory Journal. 

2012;40(6):1312-4. 

5. Baker RE, et al. Infectious disease in an era of global change. Nature Reviews Microbiology. 

2022;20(4):193-205. 

6. Jepsen MT, et al. Incidence and seasonality of respiratory syncytial virus hospitalisations in 

young children in Denmark, 2010 to 2015. Eurosurveillance. 2018;23(3). 

7. Tichopad A, et al. Clinical and economic burden of community-acquired pneumonia among 

adults in the Czech Republic, Hungary, Poland and Slovakia. PLoS One. 2013;8(8):e71375. 

8. Molenberghs G, et al. COVID-19 mortality, excess mortality, deaths per million and infection 

fatality ratio, Belgium, 9 March 2020 to 28 June 2020. Eurosurveillance. 2022;27(7). 

9. Murray CJ. Quantifying the burden of disease: the technical basis for disability-adjusted life 

years. Bulletin of the World Health Organization. 1994;72(3):429-45. 

10. Murray CJ and Acharya AK. Understanding DALYs (disability-adjusted life years). Journal of 

Health Economics. 1997;16(6):703-30. 

11. Murray CJ, Salomon JA and Mathers C. A critical examination of summary measures of 

population health. Bulletin of the World Health Organization. 2000;78(8):981-94. 

12. Colzani E, et al. A Software Tool for Estimation of Burden of Infectious Diseases in Europe 

Using Incidence-Based Disability Adjusted Life Years. PLoS One. 2017;12(1):e0170662. 

13. GBD 2019 Diseases and Injuries Collaborators. Global burden of 369 diseases and injuries in 

204 countries and territories, 1990-2019: a systematic analysis for the Global Burden of 

Disease Study 2019. Lancet. 2020;396(10258):1204-22. 

14. Kuchenmüller T, et al. Estimating the global burden of foodborne diseases--a collaborative 

effort. Eurosurveillance. 2009;14(18):19195.  

15. Devleesschauwer B, et al. Methodological Framework for World Health Organization 

Estimates of the Global Burden of Foodborne Disease. PLoS One. 2015;10(12):e0142498. 

16. Kim YE, et al. DALY Estimation Approaches: Understanding and Using the Incidence-based 

Approach and the Prevalence-based Approach. Journal of Preventive Medicine and Public 

Health. 2022;55(1):10-8. 

17. von der Lippe E, et al. Reflections on key methodological decisions in national burden of 

disease assessments. Archives of Public Health. 2020;78(1):137. 

18. Havelaar AH, et al. World Health Organization Foodborne Disease Burden Epidemiology 

Reference Group. World Health Organization Global Estimates and Regional Comparisons of 

the Burden of Foodborne Disease in 2010. PLoS Medince. 2015;12(12):e1001923.  

https://doi.org/10.1017/S0950268823000031 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268823000031


 

 

19. Mangen MJ, et al. The pathogen- and incidence-based DALY approach: an appropriate 

[corrected] methodology for estimating the burden of infectious diseases. PLoS One. 

2013;8(11):e79740. 

20. Kretzschmar M, et al. New methodology for estimating the burden of infectious diseases in 

Europe. PLoS Medince. 2012;9(4):e1001205. 

21. Cassini A, et al. Impact of infectious diseases on population health using incidence-based 

disability-adjusted life years (DALYs): results from the Burden of Communicable Diseases in 

Europe study, European Union and European Economic Area countries, 2009 to 2013. 

Eurosurveillance. 2018;23(16). 

22. Charalampous P, et al. A systematic literature review of disability weights measurement 

studies: evolution of methodological choices. Archives of Public Health. 2022;80:91 

23. Haagsma JA, et al. Review of disability weight studies: comparison of methodological choices 

and values. Population Health Metrics. 2014;12:20 

24. Salomon JA, et al. Disability weights for the Global Burden of Disease 2013 study. The Lancet 

Global Health. 2015;3(11):e712-23.  

25. Haagsma JA, et al. Assessing disability weights based on the responses of 30,660 people 

from four European countries. Population Health Metrics. 2015;13:10.  

26. Devleesschauwer B, et al. Calculating disability-adjusted life years to quantify burden of 

disease. International Journal of Public Health. 2014;59(3):565-9. 

27. Polinder S, et al. Systematic review of general burden of disease studies using disability-

adjusted life years. Population Health Metrics. 2012;10(1):21. 

28. O'Donovan MR, Gapp C and Stein C. Burden of disease studies in the WHO European Region-

a mapping exercise. European Journal of Public Health. 2018;28(4):773-8. 

29. Charalampous P, et al. Burden of non-communicable disease studies in Europe: a systematic 

review of data sources and methodological choices. European Journal of Public Health. 

2022;32(2):289-96. 

30. Charalampous P, et al. Methodological considerations in injury burden of disease studies 

across Europe: a systematic literature review. BMC Public Health. 2022;22(1):1564.  

31. Haagsma JA, et al. Systematic review of foodborne burden of disease studies: quality 

assessment of data and methodology. International Journal of Food Microbiology. 

2013;166(1):34-47.  

32. Devleesschauwer B. European burden of disease network: strengthening the collaboration. 

European Journal of Public Health. 2020;30(1):2-3. 

33. Page MJ, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic 

reviews. BMJ. 2021;372:n71. 

34. World Bank. World Development Report 1993: Investing in Health. New York: Oxford 

University Press; 1993. 

35. Pires SM, et al. Burden of foodborne diseases: think global, act local. Current Opinion in Food 

Science. 2021;39:152-9. 

36.  Hilderink HBM, et al. Dutch DALYs, current and future burden of disease in the Netherlands. 

Archives of Public Health. 2020;78:85 

37. van Lier A, et al. Disease Burden of 32 Infectious Diseases in the Netherlands, 2007-2011. 

PLoS One. 2016;11(4):e0153106.  

38. Desenclos JC, Bijkerk H and Huisman J. Variations in national infectious diseases surveillance 

in Europe. Lancet. 1993;341(8851):1003-6.  

https://doi.org/10.1017/S0950268823000031 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268823000031


 

 

39. Reintjes R, et al. Benchmarking national surveillance systems: a new tool for the comparison 

of communicable disease surveillance and control in Europe. European Journal of Public 

Health. 2007;17(4):375-80  

40. European Centre for Disease Prevention and Control. Sexually transmitted infections in 

Europe 1990–2010. Stockholm: ECDC; 2012 

41.  Geretti AM, et al. Sexual transmission of infections across Europe: appraising the present, 

scoping the future. Sexually Transmitted Infections. 2022:sextrans-2022-055455. 

42. Pires SM, et al. Burden of Disease of COVID-19: Strengthening the Collaboration for National 

Studies. Frontiers in Public Health. 2022;10:907012 

43.  European Burden of Disease Network. Burden of Disease of COVID-19 Protocol for Country 

Studies. (2021). Available online at: https://www.burden-eu.net/0 

44.  Wyper GMA, et al. Burden of Disease Methods: A Guide to Calculate COVID-19 Disability-

Adjusted Life Years. International Journal of Public Health. 2021;66:619011. 

45. Deeks SG, Lewin SR and Havlir DV. The end of AIDS: HIV infection as a chronic disease. 

Lancet. 2013;382(9903):1525-33.  

46. Schweitzer A, et al. Estimations of worldwide prevalence of chronic hepatitis B virus 

infection: a systematic review of data published between 1965 and 2013. Lancet. 

2015;386(10003):1546-55.  

45. Devleesschauwer B, et al. Valuing the years of life lost due to COVID-19: the differences and 

pitfalls. International Journal of Public Health. 2020;65(6):719-720. 

46. Wyper GMA, et al. Years of life lost methods must remain fully equitable and accountable. 

European Journal of Epidemiology. 2022;37:215–216.  

47. Egunsola O, Raubenheimer J and Buckley N. Variability in the burden of disease estimates 

with or without age weighting and discounting: a methodological study. BMJ Open. 

2019;9(8):e027825. 

48. Stouthard MEA, et al. Disability Weights for Diseases in the Netherlands. The Netherlands 

Amsterdam: Inst. Sociale Geneeskunde; 1997. 

49. Maertens de Noordhout C, et al. Disability weights for infectious diseases in four European 

countries: comparison between countries and across respondent characteristics. European 

Journal of Public Health. 2018;28(1):124-133. 

 

 

 

 

 

 
 

https://doi.org/10.1017/S0950268823000031 Published online by Cambridge University Press

https://www.burden-eu.net/0
https://doi.org/10.1017/S0950268823000031

