
Protocol of the dual burden of animal and human zoonoses: a 

systematic review 

Authors 

Liz Paola Noguera Zayas, 1, 2* Duriya Charypkhan 1, 2*, Simon Rüegg,1 Sonja Hartnack1, Paul Torgerson1 

1 Section of Epidemiology, Vetsuisse Faculty, University of Zürich, Zürich, Switzerland 

2 Epidemiology and Biostatistics, Life Science Zurich Graduate School, University of Zurich, Zurich, 

Switzerland 

*lizpaola.noguerazayas@uzh.ch 

*duriya.charypkhan@uzh.ch 

* These authors contributed equally to this work 

 

Abstract  

Background: 
When we talk about zoonoses, it is undeniable that we have a human and animal population that has 

been isolated in studies over time. Besides human and animal health, zoonoses also impact the economy 

and society. Therefore, the integration of the analysis in this area is essential to optimize resources in 

public health decisions.  

We have new challenges in public health that we need to overcome in a more comprehensive method 

such as One Health. For better measures in public health, the dual burden of zoonoses seems a logical 

way to determine the integral impact of such diseases in society and thus take better measures to prevent 

and reduce the impact of these diseases.  

Methods: 
We follow the guidelines for “Preferred Reporting Items for Systematic reviews and Meta-Analyses 

(PRISMA). We search human and animal zoonoses on Embase, Ovid Medline, Scopus, Web of Science, and 

Google Scholar, from an unrestricted period until November 2021. For the search, we consider the 

Disability Adjusted Life Years (DALYs) for the human zoonotic burden and the animal zoonotic burden in 

monetary terms. A librarian collaborates to optimize the search string for the databases, and two 

reviewers screen eligible articles (first by title, then by abstracts, and finally, by full-text assessment.) For 

the analysis, we aim to convert the burden of zoonoses of all selected studies into the zoonotic Disability 

Adjusted Life Years (zDALYs) – including the human and animal components. 

Discussion: 
The study results will provide information on published studies that have accounted for the dual burden 

of zoonoses (both human and animal health aspects.) In addition, the synthesis of the available literature 

will address the knowledge gap in this area in order to know to what extent it is possible to convert the 

burden of human zoonoses to the animal burden of zoonoses and integrate them into a more 

comprehensive approach (dual burden of zoonoses.)  
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Background 
Zoonotic diseases cause morbidity, mortality, and production losses in both human and animal 

populations. According to recent research, these diseases can have significant socioeconomic 

consequences in endemic places (1).  

In this study, we refer to the dual burden of zoonoses as the morbidity and mortality that zoonotic 

diseases cause in the human and animal populations. However, the “dual burden of zoonoses” is used 

with different meanings such as the impact that zoonoses can cause in two areas namely health and 

economy (2). Even though, we are aware that zoonoses have a broader impact, or “multiple burden,” we 

need to integrate gradually different disciplines to study this complex topic in zoonoses. A zoonotic 

disease implies both animal and human components for their occurrence, and we need to logically study 

them in an integrative way for better decision-making in public health. However, studies including human 

and animal zoonoses are not common. 

For human disease burden, the Disability-Adjusted Life Years (DALY) is a well-known metric which was 

developed in 1990 (3,4) The Disability Adjusted Life Years (DALYs) are the primary population health 

metric used by WHO to estimate disease burden. DALYs are comprised of Years of life lost due to 

premature mortality, and the Years Lost due to Morbidity. The DALYs or the loss of health in years for a 

population have been changing over the years, since it represents a picture that we take in a determined 

place and moment to identify the disease priorities in a population. However, the DALYs do not cover the 

health impact of animal diseases – being important when we study zoonoses – another modified metric 

has been suggested, called zDALYs (5). In animals, the burden of zoonoses usually is measured in monetary 

losses due to diseases. However, the zDALYs represents the time-trade off that a population needs to 

recover the animal loss due to diseases. Researchers have suggested using this metric integrated into 

DALYs and estimating the impact of zoonoses both in humans and animals (zDALY). Therefore, the zDALYs 

allow us to include the animal loss equivalent (ALE) to the DALYs, and thus to determine the losses in 

human and animal health due to zoonoses. 

In this study, we will conduct a systematic review to identify papers that have estimated the burden of 

zoonoses in humans (in terms of DALYs) and in animals (cost of losses). The findings will demonstrate how 

often the burden of zoonoses in humans and animals are considered together. The extracted data will 

allow us to calculate zDALYs – when this latter metric has not been estimated yet. 

The One Health concept is not new, but there is still a challenge to apply concrete ideas under this concept 

(6,7). The dual burden of zoonoses will help to identify studies that bind the human and animal component 

regarding zoonoses. This is helpful to optimize resources and coordinate efforts among different sectors 

in health. 

Hypothesis 

The zDALYs will add an additional value to the human zoonotic burden of the selected studies. 
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Research question 

• How many papers have estimated the burden of zoonoses in humans in terms of DALY combined 

with the burden of animals in terms of their economic loss? 

• Would the conclusions change when incorporating zDALYs? What economic analyses are 

described in the selected studies? 

 

Methods/Design 
Aim, design and setting of the study 

We aim to identify papers that include the burden of zoonoses in both humans (in terms of DALYs) and 

in animals (in terms of economic value of the animals). The studies that provide data on animal losses 

will be used to calculate zDALYs.  

We follow the guidelines for “Preferred Reporting Items for Systematic reviews and Meta-Analyses 

(PRISMA) (8) 

The objectives therefore are:  

I. Assess the burden of diseases in human population  

II. Assess losses in animal population  

Assess the risk of bias, and report bias through ROBIS tool (9) and meta-analysis (if feasible) 

Study eligibility 

We will consider all peer-reviewed-studies that evaluate the burden of zoonoses in humans and animals. 

All peer-reviewed studies, from an unrestricted period until November 2021, based on the following 

criteria: 

i. Inclusion criteria 

Observational epidemiological studies on, at least, a zoonotic disease that includes human disease burden 

in DALYs and animal disease burden of diseases in monetary terms. 

Selected countries: the literature review will cover all countries globally.  

ii. Exclusion criteria: 

• Outcomes of experimental studies (e.g., only molecular biology studies) 

• Clinical case studies 

•  Mathematical models without data on the burden of zoonosis. 

• Scientific correspondence  

Search strategy 

A systematic search for epidemiological studies will be conducted in the following sources: 

Electronic academic databases 

a. Embase 

b. Ovid Medline 

c. Scopus 

Both in the same paper 
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d. Web of Science 

 Internet search engines 

Google Scholar 

A librarian will collaborate to optimize the search string for the databases. Two reviewers are involved in 

the initial screening of the titles and abstracts, the uncertainty during this step will be resolved during full-

text screening. 

Data extraction 

The relevant papers will be selected by screening the titles in the first step. The abstracts are screened on 

the second step and entire articles at last. On each step, the reviewers ensure that articles meet inclusion 

criteria. In case of disagreement, the third reviewer is asked to allocate eligibility. 

The following data from eligible papers will be recorded by the reviewers in an excel file. 

 
1. General information Authors and title, country/region and 

year, journal, language, pathogens  

2. Population characteristics Region, age / species 

 

3. Disease characteristics (outcomes) / community based DALYs, and economic burden on 

animals for zoonoses 

4. Methodological information Study and analysis design 

 

A flow diagram of the literature search will be provided according to the PRISMA guidelines.  

Qualitative analysis 
Description and interpretation of the chosen studies. 

 

Statistical analysis 

We will conduct meta-analysis if there is enough quantitative data.  

zDALY (YLL + YLD + ALE) 

ALE = monetary value of animal health losses/GNI per person at the period of the study 

Meta-analysis: if we count on enough data quality and comparable studies for such analysis 

Stochastic / uncertainty analysis / sensitivity analysis 

Discussion 
We believe that the results of this literature review will provide information on the availability of the 

studies that have tried to account for the dual burden of zoonoses. The recently developed zDALY 

methodology provides the possibility to estimate the total societal burden of the zoonotic disease, 

considering the combined costs of the disease in humans and animals. Estimation of the zDALYs will 
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provide a good basis for underestimating the dual burden of zoonoses and address the knowledge gap in 

this area. We presume that only a few studies have calculated zDALYs for zoonotic diseases (10,11).  

The zDALYs might represent a breakthrough in the One Health approach. What and how we can improve 

this integrative approach of zoonoses are still pending, and only with enough evidence we will be able to 

answer these questions. 

We will discuss in detail our findings after conducting the systematic review. 

Illustrate the utility of zDALY 

List of abbreviations 
ALE   Animal Loss Equivalents 

DALY   Disability Adjusted Life Years 

GNI  Gross National Income 

WHO  World Health Organization 

YLD  Years Lost due to Disability 

YLL  Years of Life Lost 

zDALYs  Zoonosis Disability Adjusted Life Years 

 

Declarations 

Ethics approval and consent to participate 
Not applicable 

Consent for publication 
Not applicable 

Availability of data and materials 
Not applicable 

Competing interests 
The authors declare that they have no competing interests 

Funding 
BECAL (https://www.becal.gov.py/) funded this study partially. 

BECAL has no role in the design of this study or any role during the study execution, analyses, 

interpretation of the data, or decision to submit results.” 

Authors' contributions 

• Conceptualization: LPNZ, DC, SR, SH, PT 

• Funding acquisition: LPNZ 

• Investigation: LPNZ, DC 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 21 July 2022                   doi:10.20944/preprints202207.0315.v1

https://doi.org/10.20944/preprints202207.0315.v1


• Methodology: LPNZ, DC, SR, SH, PT 

• Project administration: LPNZ, DC, PT 

• Resources: PT 

• Supervision: SR, SH, PT 

• Writing – original draft: LPNZ, DC 

• Writing – review & editing: LPNZ, DC, SR, SH, PT 

 

Acknowledgements 
Not applicable 

 

Authors' information 
Please, visit the Section of Veterinary Epidemiology website 

https://www.vetepi.uzh.ch/en/aboutus.html 

 

References 
1.  Oxford Textbook of Zoonoses - S.R. Palmer, Lord Soulsby, Paul Torgerson, David W. G. Brown - Oxford University Press 

[Internet]. [cited 2021 Dec 21]. Available from: https://global.oup.com/academic/product/oxford-textbook-of-
zoonoses-9780191780592?cc=ch&lang=en& 

2.  Zoonoses: a social and economic burden [Internet]. [cited 2021 Dec 21]. Available from: 
https://apps.who.int/iris/handle/10665/118005 

3.  Disability-adjusted life years (DALYs) [Internet]. [cited 2021 Oct 2]. Available from: 
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/158 

4.  Global health estimates: Leading causes of DALYs [Internet]. [cited 2021 Oct 2]. Available from: 
https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/global-health-estimates-leading-
causes-of-dalys 

5.  Torgerson PR, Rüegg S, Devleesschauwer B, Abela-Ridder B, Havelaar AH, Shaw APM, et al. zDALY: An adjusted indicator 
to estimate the burden of zoonotic diseases. One Heal [Internet]. 2018 Jun;5(November 2017):40–5. Available from: 
https://doi.org/10.1016/j.onehlt.2017.11.003 

6.  Gebreyes WA, Dupouy-Camet J, Newport MJ, Oliveira CJB, Schlesinger LS, Saif YM, et al. The Global One Health Paradigm: 
Challenges and Opportunities for Tackling Infectious Diseases at the Human, Animal, and Environment Interface in Low-
Resource Settings. PLoS Negl Trop Dis [Internet]. 2014 [cited 2021 Dec 21];8(11):e3257. Available from: 
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0003257 

7.  One Health High Level Expert Panel (OHHLEP) [Internet]. [cited 2021 Dec 21]. Available from: 
https://www.who.int/groups/one-health-high-level-expert-panel 

8.  Moher D, Liberati A, Tetzlaff J, Altman DG, Altman D, Antes G, et al. Preferred reporting items for systematic reviews and 
meta-analyses: The PRISMA statement [Internet]. Vol. 6, PLoS Medicine. Public Library of Science; 2009 [cited 2020 Jun 
28]. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2707599/ 

9.  ROBIS tool | Bristol Medical School: Population Health Sciences | University of Bristol [Internet]. [cited 2022 Jan 18]. 
Available from: http://www.bristol.ac.uk/population-health-sciences/projects/robis/robis-tool/ 

10.  Okello WO, Okello AL, Inthavong P, Tiemann T, Phengsivalouk A, Devleesschauwer B, et al. Improved methods to capture 
the total societal benefits of zoonotic disease control: Demonstrating the cost-effectiveness of an integrated control 
programme for Taenia solium, soil transmitted helminths and classical swine fever in northern Lao PDR. PLoS Neglected 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 21 July 2022                   doi:10.20944/preprints202207.0315.v1

https://doi.org/10.20944/preprints202207.0315.v1


Trop Dis [electronic Resour [Internet]. 2018;12(9):e0006782. Available from: 
https://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=med15&AN=30231029 
https://uzb.swisscovery.slsp.ch/openurl/41SLSP_UZB/41SLSP_UZB:UZB?sid=OVID:medline&id=pmid:30231029&id=doi
:10.1371%2Fjournal.pntd.0006782&issn=1935-2727&isbn=&volume=1 

11.  Noguera LP, Rüegg S, Torgerson P. The burden of zoonoses in Paraguay: A systematic review. Petersen CA, editor. PLoS 
Negl Trop Dis [Internet]. 2021 Nov 2 [cited 2021 Nov 4];15(11):e0009909. Available from: 
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0009909 

 

 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 21 July 2022                   doi:10.20944/preprints202207.0315.v1

https://doi.org/10.20944/preprints202207.0315.v1

