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ARTICLE INFO ABSTRACT
Keywords: The majority of emerging infectious diseases are zoonoses, most of which are classified as “neglected”. By
Burden of disease affecting both humans and animals, zoonoses pose a dual burden. The disability-adjusted life year (DALY) metric

Neglected zoonotic diseases
Disability-adjusted life years
Years lived with disability
Years of life lost

quantifies human health burden since it combines mortality and morbidity. This review aims to describe and
analyze the current state of evidence on neglected zoonotic diseases (NZDs) burden and start a discussion on the
current understanding of the global burden of NZDs.

We identified 26 priority NZDs through consulting three international repositories for national prioritization
exercises. A systematic review of global and national burden of disease (BoD) studies was conducted using pre-
selected databases. Data on diseases, location and DALYs were extracted for each eligible study.

A total of 1887 records were screened, resulting in 74 eligible studies. The highest number of BoD was found
for non-typhoidal salmonellosis (23), whereas no estimates were found for West Nile, Marburg and Lassa fever.
Geographically, the highest number of studies was performed in the Netherlands (11), China (5) and Iran (4). The
number of BoD retrieved mismatched the perceived importance in national prioritization exercises. For example,
anthrax was considered a priority NZD in 65 countries; however, only one national study estimating BoD was
retrieved. By summing the available global estimates, the selected NZDs caused at least 21 million DALYs per
year, a similar order of magnitude to (but less than) the burden due to foodborne disease (included in the
Foodborne Disease Burden Epidemiology Reference Group).

The global burden of disease landscape of NZDs remains scattered. There are several priority NZDs for which
no burden estimates exist, and the number of BoD studies does not reflect national disease priorities. To have
complete and consistent estimates of the global burden of NZDs, these diseases should be integrated in larger
global burden of disease initiatives.

1. Introduction and infections naturally transmitted between vertebrates and humans
[1]. There are several thousand human infectious diseases documented
The World Health Organization (WHO) defines zoonoses as diseases in the literature [2], and it is estimated that 60% of them and 75% of

* Corresponding author at: Lifestyle and Chronic Diseases, Department of Epidemiology and Public Health, Sciensano, Rue J Wytsman 14, 1050 Brussels, Belgium.
E-mail address: carlotta.dibari@sciensano.be (C. Di Bari).

https://doi.org/10.1016/j.onehlt.2023.100595
Received 13 January 2023; Received in revised form 22 June 2023; Accepted 25 June 2023

Available online 29 June 2023
2352-7714/© 2023 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nec-nd/4.0/).


mailto:carlotta.dibari@sciensano.be
www.sciencedirect.com/science/journal/23527714
https://www.elsevier.com/locate/onehlt
https://doi.org/10.1016/j.onehlt.2023.100595
https://doi.org/10.1016/j.onehlt.2023.100595
https://doi.org/10.1016/j.onehlt.2023.100595
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

C. Di Bari et al.

emerging infections are zoonotic [3]. Zoonoses have high impacts on
human and animal health and the ecosystem and are also responsible for
enormous economic losses [4-7].

Zoonotic diseases disproportionately affect vulnerable groups in low-
and middle-income countries (LMICs) and are often “neglected”
regarding the geopolitical attention and relative funding they receive for
prevention and control initiatives and research [8,9]. In recent years, the
WHO has established a roadmap to eliminate neglected tropical diseases
(NTDs), focusing on 20 diseases, including six neglected zoonotic dis-
eases (NZDs): echinococcosis, foodborne trematodiasis, human African
trypanosomiasis (HAT), leishmaniosis, rabies, and taeniasis/cysticer-
cosis [10].

The Foodborne Diseases Burden Epidemiology Reference Group
(FERG) established by the WHO and Institute for Health Metrics and
Evaluation (IHME) have carried out and set standards for Global Burden
of Disease (GBD) studies and the global burden of foodborne diseases,
quantifying population health losses associated with diseases [25,39].
The metric central to these burden of disease (BoD) frameworks is the
Disability-Adjusted Life Year (DALY) [11]. The DALY is a summary
measure of public health that combines the effects of mortality (Years of
Life Lost) and morbidity (Years Lived with Disability) into a single
metric. This metric also integrates different health states defined by the
disease model [12]. As a result, DALYs encompass all disease impacts of
NZDs, including disabling acute and chronic outcomes, rather than just
focusing on fatal outcomes [13]. Additionally, when the same method-
ology is used, the impacts of different diseases or injuries can be directly
compared, which helps policymakers to set priorities and advocacy.
There has also been development of methods to combine the human and
animal health burdens caused by zoonoses that are consistent with
DALYs, such as zDALY, which adds a time trade-off component for an-
imal morbidity and mortality [14].

This review aims to describe and discuss the current state of evidence
on the human burden of NZDs and the knowledge gaps that surround
them. The results will help to quantify the current understanding of the
public health impact of NZDs and provide a resource for more robust and
comparable decision-making. The review considers only the burden that
zoonoses pose on humans and does not address burden estimations for
the livestock sector, as this will be covered by other areas of the Global
Burden of Animal Diseases programme (GBADs), of which this review is
part.

2. Methods
2.1. Selection of the neglected zoonotic diseases for the review

The zoonotic diseases investigated were selected based on the na-
tional prioritization exercises from the CDC One Health Zoonotic Dis-
ease Prioritization Process Overview [15] and the WHO Joint External
Evaluation Mission Reports (JEE) [16], as these are considered author-
itative sources. We compared our findings with the WHO document
“Ending the Neglect to Attain the Sustainable Development Goals: a Roadmap
for Neglected Tropical Disease 2021-2030” [10]. The data extraction from
these exercises and reports was conducted in July 2021, when the JEE
Mission Reports comprised 116 completed reports and the CDC One
Health Zoonotic Disease Prioritization Process Overview page was
updated on 18th May 2021. A complete list of countries considered by
the CDC and the JEE can be found in the additional documents (sup-
porting document pp. 1-4).

When extracting the data, we counted the number of times each
disease was included as a priority by the country. We included the first
ten diseases for each country in our calculation since most countries
identified ten or fewer priority pathogens. This resulted in a list of 52
zoonotic diseases. For the scope of this review, only the first 25 priority
NZDs were selected. Additionally, we included foodborne trematodiasis
based on the WHO roadmap [10]. Table 1 shows the diseases included in
the review, and specifies the number of times each disease was
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Table 1
Prioritization frequencies of neglected zoonotic diseases and status of inclusion
in the WHO roadmap.

Disease Frequency* Included in the WHO roadmap
Rabies 94 X
Brucellosis 75

Influenza a (h5n1 and hinl) 72

Anthrax 65

Bovine tuberculosis 47

Rift valley fever 28

Non-typhoidal salmonellosis 25

Ebola virus 20

Leptospirosis 20

Crimean/congo hemorrhagic fever 17

Plague 14

Yellow fever 11

Alveolar echinococcosis 9 X
Cystic echinococcosis 9 X
Human african trypanosomiasis 9 X
Japanese encephalitis 8

Lassa fever 8

Marburg virus disease 8

Cysticercosis 7 X
Q fever 7

Toxoplasmosis 7
Campylobacteriosis 5

Glanders 5

Leishmaniosis 5 X
West nile disease 5

Foodborne trematodiases / X

" Number of times the disease was mentioned for a country in either the CDC
one health zoonotic disease prioritization process or in the WHO joint external
evaluation mission reports.

mentioned in a prioritization exercise and if it was included in the WHO
roadmap.

The prioritization exercises and the WHO roadmap had different
degrees of detail in defining diseases (e.g., leishmaniosis, covering
visceral and cutaneous ones). These differences were also visible in the
literature review and prioritization exercises (supporting document pp.
5-6). The results acknowledge specific sub-groups or divisions of dis-
eases, where applicable.

2.2. Searching and eligibility criteria

To identify the available evidence on the burden of the selected
priority NZDs, a review was conducted following the Preferred Report-
ing Items for Systematic Reviews and Meta-analyses (PRISMA) State-
ment (supporting document pp. 7-8) [17]. PubMed, Web of Science, and
Embase were systematically searched for relevant articles using terms
covering DALYs and pathogens. A complete list of the keywords used is
presented in the supporting document (9-17). Only peer-reviewed ar-
ticles published between January 1990 and November 2021 were
included. Studies published before 1990 were omitted since the DALY
metric was introduced in the mid-1990s [11]. Studies not focusing on
humans were excluded. In addition, only studies primarily aimed to
determine the burden with the DALY methodology were included.
Hence, studies that presented DALY estimates, but not as the main
objective, were excluded (e.g., cost-effectiveness, life-cycle assessment,
and quantitative microbial risk assessment studies). Studies reporting on
cause-specific subsets of GBD estimates were also excluded from the
search since the most recent GBD data on these conditions were
extracted regardless. Nevertheless, reference lists of the studies that used
GBD data were screened to find additional peer-reviewed articles. No
language restriction was applied. Publications with insufficiently
detailed information, such as abstracts, editorials, or letters to editors,
were excluded.
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2.3. Data screening, selection and extraction

The authors used Rayyan, a tool developed to manage citations,
screen abstracts and apply inclusion and exclusion criteria, in order to
create a database of unique titles [18]. The articles screening was con-
ducted by one researcher (CDB). The study supervisor (BD) provided
support for articles difficult to categorise initially. For each eligible
paper where the full text was available, information was extracted using
a data extraction grid, and the reference list was searched for additional
studies. The following information was extracted: study information,
reference population, DALY result and total population (supporting
document p. 18). CDB performed data extraction, and NV reviewed the
information extracted. The results have been displayed using the R
program and Drawio [19-21].

3. Results
3.1. Flowchart of selected studies

A total of 1887 entries were retrieved from the selected databases.
After removing the duplicates and applying the eligibility assessment,
73 studies were included in the review. Additionally, the most recent

estimates of GBD (2019) were identified and included [22]. Thus, 74
studies were included in the review (Fig. 1).

3.2. Burden of disease studies by location and year

Of the 74 studies included, 60 provided national or sub-national
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burden estimates (supporting document pp. 19-25). Nine studies were
global, including the estimates from the latest GBD version (nine dis-
eases). We excluded previous versions of the GBD to avoid over-
representation. Two BoD assessments focused on specific regions of the
world, one on the European Union and one on Asia and Africa. The
highest number of single-country BoD assessments were observed in the
Netherlands (N = 11), followed by China (N = 5) and Iran (N = 4)
(supporting document p. 26). The first BoD assessment was published in
2000 [26], excluding studies carried out by the GBD (which updates its
estimates frequently). After 2008, the number of studies published for
this disease set increased, reaching nine publications in 2017 alone
(supporting document p.26).

3.3. Burden of disease studies by disease

The number of burden estimates varied significantly between the
different diseases. Out of the 73 publications, 47 focused on a single
disease. The most common group investigated was foodborne diseases
(N = 14); within these publications, two are part of the FERG program
[38,37]. Other sets of diseases examined together were grouped by the
general label of infectious diseases (N = 4) [25,40-42], arboviral dis-
eases (N = 1) [43], and parasitic zoonoses (N = 1) [44]. One study
focused on specific sequelae, namely the post-infectious irritable bowel
syndrome, and quantified the DALYs caused by each disease for these
specific sequelae [46]. Finally, two studies looked at the general BoD (e.
g., diseases, injuries and risk factors), one from the GBD and the second
in Iran [22,47].

The diseases that had the highest number of BoD studies were non-
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Y

- Wrong study design: 413
- Wrong publication type: 70
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Fig. 1. Flow chart of study selection.
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typhoidal salmonellosis (N = 24), campylobacteriosis (N = 22), toxo-
plasmosis (N = 1), cystic echinococcosis (N = 13), cysticercosis (N =
13), rabies (N = 12), brucellosis (N = 11), and alveolar echinococcosis
(N = 7) (supporting document p. 27). Five BoD studies were found for
HAT; one focused exclusively on Rhodesian HAT, one addressed Gam-
bian HAT, another estimated the burden for both (providing DALYs for
each sub-type), and two did not distinguish between them. The same
approach was found in the studies on leishmaniosis (N = 5). One study
focused only on the cutaneous type, one estimated the independent
burden for each kind (cutaneous and visceral), and three provided no
distinctions. Four studies investigated the burden of leptospirosis. Three
publications provided estimates for bovine tuberculosis and foodborne
trematodiases, with one estimate quantifying only the burden for clo-
norchiasis. Two estimates were identified for Q fever, influenza A H5N1,
Japanese encephalitis, and yellow fever. Only one BoD assessment was
found for Ebola fever, anthrax, Rift Valley fever, and Crimean/Congo
hemorrhagic fever. Finally, no estimates were found for West Nile dis-
ease, Influenza A subtype H1N1, Marburg virus disease, plague, Lassa
fever, and glanders.

4. Discussion

This review aims to provide a comprehensive overview of the evi-
dence on BoD studies for NZDs and to start a reflection on the current
understanding of the global burden of NZDs. Seventy-four studies met
our inclusion criteria, including the latest version of the GBD. Over two-
thirds of the studies were national or sub-national. The highest number
of BoD studies was found for the Netherlands, which mainly reported
estimates for foodborne diseases but also on Influenza A N5H1 (N = 2)
and Q fever (N = 2) [41,48]. This finding was somewhat surprising given
that they were not part of the CDC and WHO prioritization exercises,
which focused on LMICs and thus did not contribute to our priority list.
A possible explanation would be that national BoD studies are well
established as input for policymaking and conducted regularly in the
Netherlands [49]. Furthermore, they do not only include diseases
endemic to their own country but also a subset of the global priority list.
No burden studies were found in South America or South Asia. Few were
retrieved from Sub-Saharan Africa, even if most of the diseases selected
are considered endemic to these regions. Over the period taken into
consideration, we observed an increase in the number of BoD assess-
ments for the selected diseases. This could reflect an increasing recog-
nition of the DALY metric in decision-making. It could also indicate a
rising effort of international communities and projects to acknowledge
the public health impact of zoonoses. In 2005, for example, the WHO set
up a series of meetings on neglected zoonotic diseases [50] and, in 2006,
launched the initiative to estimate the Global Burden of Foodborne
Diseases [51], which includes many NZDs.

Differences were observed between the frequency of diseases listed
in country prioritization exercises and the number of BoD estimates
included in the review (Fig. 2). This could be caused by miscommuni-
cation between the different actors (e.g. policymakers, researchers, in-
ternational organizations, etc.) due to their different aims. Some
diseases frequently listed in the prioritization exercises had few BoD
assessments. Anthrax, for example, was listed as a priority by 65 coun-
tries, but only one BoD study has been published. Notably, anthrax is not
included in the GBD or the WHO roadmap, even though it is the only
bacterial NZD included in the World Health Assembly resolution WHA
66.12 on NTDs [53]. For rabies, which had the highest frequency in the
prioritization exercises (N = 94) and is included in the GBD and the
WHO road map, only twelve BoD estimates were found.

In this review, we included both (sub-)national and global estimates.
Local and global estimates serve different purposes, and both have
strengths and weaknesses. BoD assessments at the local level strengthen
the local health information systems, improve the understanding of
population health and define local priorities. In contrast, global esti-
mates aggregate the disease burden worldwide and help establish
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priorities at the global level.

There were also diseases with a low frequency in prioritization ex-
ercises but a high number of BoD assessments, such as campylobacter-
iosis (N = 22) and toxoplasmosis (N = 16) (Fig. 2). The mismatch might
suggest that some countries or academic groups may not use DALYs for
their BoD assessments, or indicate a lacking capacity to carry on prior-
itization exercises to the next step. Furthermore, countries participating
in prioritization exercises and the diseases that burden them most do not
necessarily overlap with the countries carrying out BoD assessments and
their priorities. Finally, factors such as missing data on duration or
severity make the burden estimation for specific diseases through the
standard BoD framework difficult and could also contribute to the
mismatch.

A disease considered a disabler (e.g. low mortality rate), such as
toxoplasmosis, might be overlooked in LMICs and gain more attention in
high-income countries, where BoD studies are more common. Thus,
some NZDs could be considered “neglected among the neglected”
because they are overlooked in different contexts. Some of the priori-
tised NZDs are also part of other domains such as food safety, antimi-
crobial resistance, diarrheal disease, and maternal or neonatal health,
which might contribute to their higher number of estimates.

When comparing diseases for which global burden estimates with the
same methodology were available, the number of prioritization studies
did not always align with the severity of the burden (Table 2). Brucel-
losis, for example, prioritised by 75 countries, has eleven estimates
(national and global) and resulted in 264,073 (100540-6,187,148)
DALYs globally in 2010 according to FERG. On the other hand, bovine
TB caused 607,775 (458364-826,115) DALYs in 2010 but was only
prioritised by 47 countries and had three burden estimates (one na-
tional, two FERG) [38,54].

4.1. Disability Adjusted Life Years estimates for zoonoses

The most recent GBD only covered nine of the NZDs selected for this
review, which accounted for approximately 10 million DALYs.24 Due to
the limited number of diseases included, this number is, however, an
underestimation of the total burden of NZDs.

When combining the estimates for all diseases with global BoD
studies, using the most recent study or, whenever available, the estimate
without age or time discounting, the total burden amounts to over 21-5
million DALYs. While this result only covers seventeen diseases
(Table 2), it illustrates that the global burden of NZDs is substantial. To
put it into perspective, the global DALY estimate due to infectious
foodborne diseases calculated by FERG was 33 million in 2010, and the
2019 GBD estimate of the burden of enteric diseases was 96-8 million
DALYs.

Our crude global NZD DALY estimate was calculated by manually
adding (the medians of) estimates based on different methodological
choices and assumptions and should be interpreted with great caution.
To have complete and consistent estimates of the global burden of NZDs,
these diseases would need to be integrated into larger global BoD ini-
tiatives. This will not only help to understand the real burden of these
diseases and help define priorities based on evidence but could also
inform policies aiming to eradicate these “neglected” diseases.

4.2. Zoonosis: where does its burden lie?

There is an ambiguity in what constitutes zoonoses and the role of
animals as reservoirs. The WHO defines zoonoses as “diseases and in-
fections naturally transmitted between vertebrates and humans” [56].
For this review, we interpreted this as the infection being maintained in
an animal population, the reservoir, and a continuous source of human
infection. Humans acquire zoonotic infections through direct contact
with animals or indirect exposure routes such as vector-borne or envi-
ronmental pathogens associated with the food system [57]. This first
interpretation of zoonoses includes only diseases that are at stages two
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Diseases ordered by
prioritization's results

Ebola

Leptospirosis

Crimean-Congo
Hemorrhagic Fever

Plague

Yellow Fever
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Human African
Trypanosomiasis
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Cysticercosis

Leishmaniasis

Glanders

Foodborne
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Rabies
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Influenza A (H5N1,

H1N1)

Anthrax
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I»
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Ebola
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Marburg
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Diseases ordered by

number of burden studies

Alveolar
Echinococcosis

Human African
Trypanosomi

Leishmaniasis

Leptospirosis

Foodborne
trematodiasis

Bovine Tuberculosis

Influenza A (H5N1,
H1N1)

Anthrax

Crimean-Congo
Hemorrhagic Fever

Rift Valley Fever

West Nile

Fig. 2. Differences in the prioritization exercises from the WHO and CDC and the number of burden of disease studies found.
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Table 2
DALYs per the selected diseases at the global level and the number of prioriti-
sation exercises conducted for them*

Disease Source DALYs Result from
the
prioritization

Toxoplasmosis, FERG** 153,779 7

acquired (772676-1,733,114)

Cystic FERG"* 183,573 9

echinococcosis (88082-1590 46)

Brucellosis FERG** 264,073 75

(100540-6,187,148)
Toxoplasmosis, FERG** 526,515 7
congenital (359756-835,537)
TB bovine FERG** 607,775 47
(458364-826,115)

Alveolar FERG** 687,823 9

echinococcosis (409190-1,106,320)

Foodborne FERG** 2,024,592 -

trematodiasis (1652243-2,483,514)

Cysticercosis FERG** 2,788,426 9

(213763-3,606,582)

Campylobacteriosis FERG** 3,733,822 5

(2857037-5,273,652)

Non-typhoidal FERG** 4,377,930 25

salmonellosis (3242020-7,175,522)

African GBD 82,615 9

trypanosomiasis (37636-155,791)
Cystic GBD 122,457 9
echinococcosis (89244-168,556)
Ebola GBD 195,394 20
(230578-160,083)
Yellow fever GBD 290,137 11
(107073-597,713)
Leishmaniosis GBD 696,703 5
(375207-1,619,382)

Foodborne GBD 780,089 -

trematodiasis (385735-1,446,031)

Rabies GBD 782,052 94

(320289-1,081,217)

Cysticercosis GBD 1,371,067 7

(874432-1,960,855)
Non-typhoidal GBD 6,114,262 25
salmonellosis (3323425-9,705,738)
(invasive)
Rift Valley Fever Labeaud 6156 28
etal. (353-11,958)
(2011)
Japanese Labeaud 1,062,474 8
encephalitis et al. (265778-1,859,170)
(2011)
Leptospirosis Torgerson 2,900,000 20
et al. (1250000-4,540,000)
(2015)

" This table only provides an overview of the different global estimates; it is
important to note that they are not directly comparable since they come from
different sources that applied different methodologies (as is visible, for example,
from the estimates of non-typhoidal salmonella, for more information see [55]).

" For FERG, the estimates are reported by all transmission routes, not just
foodborne.

and three of the five-step framework for the evolution from animal to
human diseases as proposed by Wolfe et al., where the animal is
necessary and the pathogens can undergo only a few cycles of human-to-
human transmission [59].

However, the zoonosis definition could also refer to zoonotic origins
of the disease, but transmission irrespective of the animal reservoir.
Examples of this would be COVID-19 or the human immunodeficiency
virus (HIV), which started as an animal infection but spread to humans
at some point (this phenomenon is called spillover) and later mutated
into human-only strains, or stage five as described by Wolfe et al.
[59,60].

Differentiating between diseases that may have originated in animals
but independently persist in human populations and diseases that
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require a non-human animal host for pathogen transmission and sur-
vival enables more targeted and strategic initiatives for prevention and
control. For instance, to tackle the spread of HIV, interventions do not
focus on animals since the infection is mainly transmitted from human to
human. On the other hand, for diseases such as rabies or brucellosis,
interventions target the animal host because a permanent animal
reservoir is needed to sustain the epidemic. Making this differentiation
also helps determine where the disease burden lies (human or animal
population). This helps understand changes in human morbidity and/or
mortality as well as animal health/production and premature mortality
due to disease and contributes to improving human health and animal
productivity. In contrast, there are diseases like dengue where the role of
the animal reservoirs is not yet clear, making it difficult to understand
where the burden lies and determine the most effective initiatives [61].
Under the One Health approach, understanding where the burden lies
will help assess the direct impact of the disease (on both animals and
humans) and indirect ones, such as decreases in household incomes due
to production losses, which may also affect health.

4.3. Disability-Adjusted Life Years as standard burden of disease metric

The use of DALYs implies multiple methodological choices and as-
sumptions [62]. Thus, direct comparison between different estimates
could lead to incorrect interpretation. For example, FERG and GBD es-
timates are structurally different, with the first producing an incident
DALY and the second a prevalent DALY; consequently, although we
presented them together (Table 2) to provide an overview, they should
not be directly compared. Notably, there is no single or preferred way to
estimate DALYs. Each methodology has its strengths and weaknesses.
Qualitative or semi-quantitative prioritization exercises often reflect the
notoriety or the perceived risk of a disease rather than the real threat or
burden. Using DALYs to establish priorities sets up a more evidence-
based and internally consistent framework for disease prioritization,
limiting the participants’ biases or specific interests in semi-quantitative
prioritization exercises. Prioritization should consider both local con-
cerns and DALY estimates.

Diseases that do not have DALY estimates or do not appear in the
GBD will not receive the proper attention and probably be included in a
category such as “others”. Indeed, it is interesting that some of the pri-
oritised diseases (e.g., influenza A H1N1, plague and Lassa fever) are not
acknowledged by international communities and do not have a burden
estimate. This increases the chances that their importance is under-
estimated, especially if they mainly occur in LMICs.

5. Limitations

The review has several limitations. First, we could have missed out
on some eligible and valid BoD studies, given that we did not consider
ongoing estimates or BoD studies performed but not documented in
peer-reviewed articles. Second, we acknowledge that the list of priority
NZDs that we used is biased to a subset of global priorities and from the
countries that took part in the exercises; however, it is informative since
it is derived from established policy documentation. Third, we realize
that using the number of identified BoD studies as an endpoint for
determining whether disease prioritization aligns with the availability
of burden estimates may lead to bias in different ways, which should be
kept in mind when interpreting the results. Our choice to include only
the most recent GBD study to avoid skewing the results influenced the
number of BoD studies available for several diseases, especially for those
who have been part of the GBD for a long time [63].

6. Future prospects
This review aimed to report the current state of BoD assessments for

the set of selected diseases and to reflect on the current understanding of
the public health impact of zoonoses. The findings can serve to improve
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the knowledge and advocacy of zoonoses. This is especially important
for diseases that currently do not have BoD estimates and may be
neglected by governments or policymakers. Consequently, future
research should focus on acquiring the data needed to quantify the
burden of these diseases, such as incidence or prevalence data, mortal-
ity, duration and disease models. Our findings highlight the need for
more global BoD estimates for diseases such as anthrax, given their high
frequencies in the prioritization exercises and their low representation
in BoD assessments on a national or international level.

On the other hand, for diseases with sufficient estimates, such as
brucellosis and toxoplasmosis, it could be impactful to include them in
the GBD so that estimates could be compared to other diseases to pro-
vide a perspective on their relative impact. Indeed, this review suggests
broadening the scope of GBD or FERG to include more diseases and
increase the comparability between diseases at the global level. BoD
assessments at the local level allow for a detailed look into data quality
to strengthen local health information systems and better understand
population health and will support local policymaking. Different efforts
have been made in this field; for instance, FERG carried out different
capacity-building activities and encouraged the use of information
provided by BoD for evidence-informed policies. This review suggests
that these efforts need to continue and stresses the importance of
addressing methodological limitations inherent in the standard DALY
approach. It is important to move towards a One Health approach to
understand the full impact of zoonoses, develop a systematic method-
ology to describe the impact of animal diseases on society, including
human health, and close the gap between human and animal health.
This review is part of a broader initiative that aims to establish a sys-
tematic methodology for assessing the impact of animal diseases on
society. The goal is to provide a comprehensive understanding of the
burden of zoonotic diseases on both humans and animals. To achieve
this, it is crucial to complement these estimates with similar studies
focusing on the impact of these diseases on animals.

7. Conclusion

This review aimed to explore the current state of evidence on the BoD
estimates for selected zoonoses and to reflect on understanding these
diseases and their estimates. The results showed that not all of the dis-
eases had BoD estimates and that the numbers of BoD estimates do not
reflect the frequency of the diseases in prioritization exercises. This
highlights the need for further research on zoonoses in order to have a
better understanding of how each disease affects humans.
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