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Abstract 
The concept of One Health is a rather new term that is used to describe the need for 

collaboration across expert disciplines to ensure health for humans, animals and the 

environment. The concept of One Health covers many different aspects of problems that pose 

a threat to a sustainable planet, for example zoonotic diseases, food hygiene, antibiotic 

resistance and animal welfare. In recent years the interest in One Health issues has expanded 

in a truly amazing way, therefore, it is in our interest to present an overview of One Health 

projects globally, regarding the topics of zoonotic diseases and animal welfare. The aim of 

this literature study is to conduct an overview of published studies, in the areas of zoonotic 

diseases and animal welfare, from geographically distinct parts of the world, including 

Europe, Middle East, South America, South-East Asia and Sub-Saharan Africa. This will be 

done by answering questions regarding the analysed publications, to explore similarities and 

differences between the previously mentioned geographic areas, regarding the two topics of 

interest. PubMed was used as search engine to identify publications suitable for the aim of 

this literature overview. 178 publications within the area of zoonotic diseases and 139 

publications within the area of animal welfare met the inclusion criteria and were analysed 

and evaluated according to a question-sheet. Cross-border collaborations appeared to be more 

common in the field of zoonotic diseases than in the field of animal welfare. Looking at the 

amount of published papers, there seemed to be an elevation in number of publications 

focusing on zoonotic diseases from the time interval 2012-2013 to 2014-2015, in contrast to 

animal welfare, where the publication numbers increased some years later, from 2014-2015 to 

2016-2017. Sub-Saharan African and South American publications focused more on vector 

borne diseases than the other investigated geographic areas. Regarding the most common 

cause of animal welfare issues, it appeared to be housing and human management in all 

investigated geographical demarcations.  
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Introduction 

Planet earth is facing new problems as the world population grows, trading between 

continents increase and humans and animals live closer together (Belay et al., 2017). Many of 

these problems are concerns of One health, and two in particular are zoonotic diseases and 

animal welfare. The previously mentioned components are of great importance since they 

pose a threat to humans, animals and a sustainable planet. Currently, there is a lot of effort put 

into these research topics in different parts of the world, therefore, it is in our interest to 

present an overview of One Health projects over the globe.  

Background 

In 2004, health experts from all over the world united in the event “One World, One Health”, 

hosted at The Rockefeller University in USA, to highlight the problem of diseases 

transmitting between people, domestic animals and wildlife animals (One World, One Health, 

2004). One could call this event the launching of the One Health concept. Since then, research 

and publications within the area of One Health has expanded in a truly amazing way. When 

performing a search on “One Health” in PubMed, around 15 000 publications published 

during 2004 appears. The corresponding number of hits for 2017 is around 55 000. There are 

several definitions of One Health, one clear definition is stated by The One Health 

Commission, which defines it as “the collaborative effort of multiple health science 

professions, together with their related disciplines and institutions – working locally, 

nationally, and globally – to attain the optimal health for people, domestic animals, wildlife, 

plants, and our environment” 

(One Health Commission, 

2018). Further, the 

organisations of One Health 

Sweden and One Health 

Initiative have conducted an 

illustration of the One Health 

concept as an umbrella 

covering the related aspects, 

to give a good overview of 

the meaning of One Health, 

see Figure 1.  
 Figure 1: The One Health umbrella illustrating the covered aspects of the One 

Health concept, conducted by One Health Sweden and One Health Initiative. 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=4320999_IEE-5-25300-g001.jpg
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Zoonotic diseases 

Diseases transmitting between animals and humans are considered zoonotic diseases. In 

recent years there have been several serious zoonotic outbreaks threatening vulnerable 

populations over the globe. Three examples of recent outbreaks that origins from the animal 

kingdom are the pandemic H1N1 influenza in 2009, which were transmitted from swine to 

human (Kimmel, 2011), the Ebola outbreak in 2014 where the virus were believed to be 

transmitted to humans from fruit bats (Tseng & Chan, 2015) and the outbreak of Zika virus in 

2016 with the origin in non-human primates (Petersen, Jamieson, Powers, & Honein, 2016). 

Many zoonotic outbreaks are known to have high morbidity and high mortality rates, which is 

a concern for both human- and animal health. Not only are the zoonotic diseases a question of 

health for the world population, it is also a question of great economic losses. According to 

The World Bank, the economic losses from the zoonotic outbreaks of Nipah Virus, West Nile 

Fever, Severe Acute Respiratory Syndrome, Highly Pathogenic Avian Influenza, Bovine 

Spongiform Encephalitis and Rift Valley fever, between 1997 and 2009, exceeded 80 billion 

US$ (The World Bank, 2012). Approaching zoonotic diseases from a One Health perspective 

seem to be the only way to surveil, control and eradicate such diseases. As previously 

mentioned, the One Health approach includes multidisciplinary expertise and collaboration 

across sectors of human- and animal health. Further, communication across borders and 

between governments are also extremely important to successfully combat zoonotic threats 

(Belay et al., 2017). Investigating publications with a One Health approach, within the area of 

zoonotic diseases, would provide a good overview of what’s been done in the past. This might 

also bring insight to missing parts of the One Health approach.   

Animal welfare 

Animal welfare can be seen from different perspectives. Previous, the vision of animal 

welfare was mainly linked to the environment surrounding the animal, such as the access to 

shelter and food. If the animal had access to an enriched surrounding, the welfare was 

considered good. Later, another perspective was considered, namely physiological 

measurements of welfare. These measurements included examination of heart rate, plasma 

cortisol levels and endorphins. The welfare was considered good if no physiological signs of 

additional stress could be measured in the animal. Finally, the vision of feelings was included 

in the animal welfare perspective. The thought behind the feeling approach was to measure 

behavioural signs of the animal’s feelings, including signs of fear and willingness to perform 

work. Normal behaviour of the animal was considered a sign of good animal welfare. 
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However, all three visions of animal welfare should be taken into account to achieve and 

maintain good animal welfare (Hewson, 2003). The Farm Animal Welfare Council have 

identified five freedoms as guide-lines to obtain animal welfare among animals kept by 

human.  

• Freedom from hunger and thirst 

• Freedom from discomfort 

• Freedom from pain, injury or disease 

• Freedom to express normal behaviour 

• Freedom from fear and distress 

The five freedoms could be considered a tool assuring animal welfare (The Farm Animal 

Welfare Council, 2018). Unfortunately, in most parts of the world, animal welfare is not 

prioritised. With a One Health approach to animal welfare issues, including cross-border 

communication and cooperation across scientific fields and disciplines, the situation is 

believed to be improved (Allen-Scott, Buntain, Hatfield, Meisser, & Thomas, 2015). 

Investigating different parameters of publications, in the area of animal welfare, might help to 

clear out differences between geographically distinct areas over the globe.  

Aims 

This literature study aims at targeting two relevant topics of the One Health concept, namely 

zoonotic diseases and animal welfare. The focus is to analyse which problems, regarding 

these two topics, projects in different parts of the world focus on. This will be done by 

identifying which problems are at focus, drivers behind them, aims of the performed projects 

and the involvement of the local population in the area.  

Methods 

Design 

The scientific work behind this study was to perform a quantitative observation analysis based 

on scientific publications within the covered aspects of the One Health concept, zoonotic 

diseases and animal welfare, in different parts of the world, including Europe, Middle East, 

South America, South-East Asia and Sub-Saharan Africa.   

Inclusion and exclusion criteria 

Publications included in this study were original articles written in English, available at 

PubMed. All publications included had to be scientifically approved and published between 
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2008.01.01 and 2017.12.31. Reviews and publications written in any other language than 

English were excluded from the study. Further, irrelevant publications, as described below, 

and publications lacking an abstract was not elected for this literature study.  

Literature search  

The search for relevant publications within both areas started by defining specific search 

terms for each topic. The countries included in the investigated geographic areas were also 

decided upon (Infoplease, 2018). The relevant search terms were then put through advanced 

search in PubMed. An overview of the used search terms can be found in Table 1. 

The search terms of “First search” was combined with the search terms of one geographical 

demarcation at a time, and the procedure was repeated with the search terms of “Second 

search”.  

Table 1: Overview of used search terms. The “first search” and “second search” terms were combined with one 

geographic area (countries included in Europe, Middle East, South America, South-East Asia or Sub-Saharan 

Africa) at a time.  

 Search terms 

First 

search 

(“one health” OR “one medicine” OR “global health”) AND (zoonosis OR zoonoses 

OR zoonotic) 

Second 

search 

“animal welfare” 

Europe (Albania OR Andorra OR Armenia OR Austria OR Azerbaijan OR Belarus OR 

Belgium OR “Bosna and Herzegovina” OR Bulgaria OR Croatia OR Cyprus OR 

“Czech Republic” OR Denmark OR Estonia OR Finland OR France OR Georgia OR 

Germany OR Greece OR Hungary OR Iceland OR Ireland OR Italy OR Kazakhstan 

OR Kosovo OR Latvia OR Liechtenstein OR Lithuania OR Luxembourg OR 

Macedonia OR Malta OR Moldova OR Monaco OR Montenegro OR Netherlands OR 

Norway OR Poland OR Portugal OR Romania OR “San Marino” OR Serbia OR 

Slovakia OR Slovenia OR Spain OR Sweden OR Switzerland OR Ukraine OR “United 

Kingdom” OR “Vatican City”) 

Middle 

East 

(Bahrain OR Cyprus OR Egypt OR Iran OR Iraq OR Israel OR Jordan OR Kuwait OR 

Lebanon OR Oman OR Qatar OR “Saudi Arabia” OR Syria OR Turkey OR “United 

Arab Emirates” OR Yemen) 

South 

America 

(Argentina OR Bolivia OR Brazil OR Chile OR Colombia OR Ecuador OR Guyana 

OR Peru OR Paraguay OR Suriname OR Uruguay OR Venezuela) 

South-

East Asia 

(Bangladesh OR Bhutan OR Cambodia OR China OR India OR Indonesia OR Lao OR 

Malaysia OR Maldives OR Myanmar OR Nepal OR Pakistan OR Philippines OR 

Thailand OR Singapore OR “Sri Lanka” OR Vietnam) 

Sub-

Saharan 

Africa 

(Angola OR Benin OR Botswana OR “Burkina Faso” OR Burundi OR “Cabo Verde” 

OR “Central African republic” OR Chad OR Comoros OR Congo OR “Cote Ivoire” 

OR “Equatorial guinea” OR Eritrea OR Ethiopia OR Gabon OR Gambia OR Ghana 

OR Guinea OR “Guinea-Bissau” OR Kenya OR Lesotho OR Liberia OR Madagascar 

OR Malawi OR Mali OR Mauritania OR Mauritius OR Mozambique OR Namibia OR 

Niger OR Nigeria OR Rwanda OR “Sao Tome and Principe”  OR Senegal OR 

Seychelles OR “Sierra Leone” OR Somalia OR “South Africa” OR “South Sudan” OR 

Sudan OR Swaziland OR Tanzania OR Togo OR Uganda OR Zambia OR Zimbabwe) 
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Selection and relevance assessment 

To get representative data, up to 50 publication abstracts from each specific geographic 

demarcation, in both topics, were analysed. A randomized election was performed to decide 

upon which 50 publications were to be analysed. If the number of relevant publications didn’t 

exceed 50, all relevant publications for that geographical demarcation were included. If the 

randomised publications didn’t reflect the aim of this literature overview, they were excluded 

and substituted by the next following publication in line. The selection process was initiated 

by a systematic overview of the publication titles, publications with misleading titles and 

studies lacking a published abstract were eliminated in this step. This was followed by a 

systematic inspection of the abstracts and author information. If the country where the authors 

were based in were mentioned in the author information, this possibly made them appear in 

searches for several geographical demarcations, these publications were excluded for the 

incorrect geographic demarcation. The examination of abstracts was initiated by excluding 

review publications and abstracts not mentioning which country the study was performed in. 

From the information provided in the published abstracts, the publications were either 

considered relevant or irrelevant for the aim of this literature overview. The irrelevant 

publications were excluded, and the relevant publications were analysed. An overview of the 

selection process can be seen in Figure 2.  

Figure 2: Overview of selection for analysed publications, (A) zoonotic diseases, (B) animal welfare. 
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Categorisation of data 

 

Before analysis, the data set were categorized as explained under the following headlines. 

Publication years (zoonotic diseases and animal welfare) 

The publication years will be investigated to analyse if there are any trends in number of 

publications between the two topics and between the different geographical demarcations. In 

this study the publication years are divided into five time-intervals; 2008-2009, 2010-2011, 

2012-2013, 2014-2015 and 2016-2017. 

Authors (zoonotic diseases and animal welfare) 

Five different categories are used to define where the authors contributing to the analysed 

publications are based. The first category is used to define the number of publications only 

written by authors located in the country the study was performed in. The second used 

category defines the number of publications with authors from the country where the study 

was performed in and other countries in the same continent. The third used category defines 

the number of publications with authors from the country the study was performed in and 

other countries in other continents. The fourth used category defines the number of 

publications only having authors located in other countries and not in the country where the 

study was performed. Some publications did not provide any authors information, these are 

accounted for in the fifth category “missing data”. 

Participation of local population (zoonotic diseases and animal welfare) 

The involvement of local population is accounted both for the contribution of authors from 

the country the study was performed in, and the local non-scientific community, for example 

people living in the area where the study was performed. The participation of the local 

population is stated as low, medium or high and will be compared between the investigated 

geographic areas and the two topics of interest. Low scoring is associated with publications 

having authors based in the country where the study was performed but no obvious 

involvement of the local non-scientific community. Scoring high on the other hand, is 

associated with publications having authors based in the country where the study was 

performed and great participation of the local non-scientific community (for example 

inhabitants completing surveys or leaving samples).  
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Focus of interest (zoonotic diseases) 

The focus of interest is addressed to the described issue within each publication. Here, four 

different categories are used to define the focus of interest in the publications; human, 

livestock, companion animals and wildlife animals. Each publication could have focused at 

several of these. In this literature overview, livestock is considered all animals involved in the 

food production industry (dairy cows, cattle, pigs, laying hens, broilers etc.). Companion 

animals are considered animals kept by humans as pets or bigger animals such as horses and 

donkeys. Notice that also free ranging companion animal (such as dogs and cats) belongs to 

this category in this study. Wildlife animals are defined as animals living in the wild, and in 

this study, exotic zoo animals are also considered wildlife animals, even though they are kept 

by human.  

Causing agent (zoonotic diseases) 

The causing agent are divided into three different categories; parasites, virus and bacteria.  

Transmission route (zoonotic diseases) 

Transmission routes of the zoonotic diseases is in this study stated as vector borne, non-vector 

borne or both. Vector borne transmission means that the disease-causing agent is transmitted 

by any vector (mosquitos, sandflies, fleas etc.).  

Aims of publication (zoonotic diseases) 

The aims of the publications will be explored and compared between the different 

investigated geographical demarcations. The aims are considered research, surveillance or 

control. Each publication could have several of these as aims. All publications where the aim 

is to explore something unknown, are considered publications with research as an aim. 

Further, publications aiming at preventing the disease at issue are considered to have 

surveillance as an aim and publications aiming at controlling a present zoonosis are 

considered to have control as an aim. 

Focus of interest (animal welfare) 

Three different categories are used to define the focus of interest; livestock, companion 

animals and wildlife animals. As for zoonotic diseases, livestock are in this literature 

overview considered animals in the food production industry, companion animals as pets and 

free ranging dogs and cats, and wildlife animals as animals living in the wild, including wild 

animals kept by human at zoo´s.   
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Cause of the animal welfare issue (animal welfare) 

The cause of the animal welfare issue is divided into four different categories; housing and 

human management, housing, human management or infectious agents (parasite, virus, 

bacteria). Housing and human management is considered one category since these are closely 

related to one and other. Humans create the housing circumstances and keep the animals, 

humans are therefore responsible for decent housing and making sure the animals are treated 

well. However, housing and human management are also analysed as separate categories, 

since they in some publications did only focused at one of them. In this literature overview, 

housing circumstances includes cages, stables, pasture fields and different short time 

environments, such as transportation vehicles and slaughterhouses. Human behaviour 

includes slaughter techniques, treatments, violence and other actions harming the animals.  

Aims of publication (animal welfare) 

Four categories are used to define the aims for the analysed publications regarding animal 

welfare; research, control of animal welfare issue, changing human behaviour or medication 

improvements. It is possible for each publication to have several of the previously mentioned 

aims.  

Analysis 

The analyse was performed using parts of the evaluation tool for One Health initiatives, 

conducted by the Network for Evaluation of One Health (NEOH) (Ruegg et al., 2018). For 

each main topic a set of questions were used to analyse the different publications. The 

questions were costume made for both topics and the answers intended to give a good 

overview of relevant information. This way, the publications were divided into smaller pieces, 

which in turn was used as building blocks for the results of this literature overview. This 

made it possible to see trends in different parts of the world, and to compare the results to 

explore similarities and differences between the different investigated geographical 

demarcations.  

Results 

The results of this literature overview are based on 178 publications regarding zoonotic 

diseases and 139 publications regarding animal welfare (Figure 2). These were scientific 

studies performed in five geographically distinct demarcations over the globe; Europe, Middle 

East, South America, South-East Asia and Sub-Saharan Africa. The number of hits for each 

geographical demarcation does not directly correlate to the number of relevant and  
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Figure 3: Percentage of papers published at different time intervals in different geographical demarcations. (A) 

Zoonotic diseases, Europe N=50, Sub-Saharan Africa N=50, Middle East N=12, South-East Asia N=50, South 

America N=16. (B) Animal welfare, Europe N=50, Sub-Saharan Africa N=20, Middle East N= 9, South-East 

Asia N=33, South America N=27. 

analysed publications, this is due to that some countries were mentioned in the authors 

information, hence making the publication a hit for both the geographic area where the study 

was performed, and for the geographic area where the author was based. 

 

Different categories referring to each specific topic outlie the results of this literature 

overview. For both topics years of publication, author origin, focus of interest, 

involvement of local population and aims were investigated. For zoonotic diseases, the 

causing agent and transmission route were also examined. For animal welfare, the cause of 

the animal welfare issue was investigated.  

Comparison of publications regarding zoonotic diseases and animal welfare  

Publication years 

Publication years were investigated to compare trends in publication between different 

geographic areas and between the different topics. The results can be seen in Figure 3. Figure 

3A represents the published papers for the topic of zoonotic diseases and figure 3B represents 

the published papers for the topic of animal welfare.  
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Authors 

The localisation of the authors was examined to investigate possible differences between 

geographic areas and between the both topics. The results can be seen in Figure 4. Some 

publications did not present any author information, these are presented as missing. Figure 4A 

presents the results from the publications regarding zoonotic diseases and 4B presents the 

results from the publications regarding animal welfare.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Percentage of author localisations in publications from different geographical demarcations. (A) 

Zoonotic diseases, Europe N=50, Sub-Saharan Africa N=50, Middle East N=12, South-East Asia N=50, South 

America N=16. (B) Animal welfare, Europe N=50, Sub-Saharan Africa N=20, Middle East N= 9, South-East 

Asia N=33, South America N=27. 

The participation of contributing authors from developed countries were also investigated. 

The results for publications regarding zoonotic diseases can be seen in Table 2 and results for 

publications regarding animal welfare can be seen in Table 3 (European publications are here 

excluded). 
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Table 2: Number and percentage of the European and American author contribution to the analysed 

publications regarding zoonotic diseases from the different investigated geographical demarcations.  

Geographic area Number of 

analysed 

publications 

Number of (%) 

publications with at least 

one author 

from Europe 

Number of (%) 

publications with at 

least one author from 

USA 

Sub-Saharan Africa 50 30 (60%) 20 (40%) 

Middle East 12 2 (17%) 5 (42%) 

South-East Asia 50 21 (42%) 20 (40%) 

South America 16 5 (31%) 9 (36%) 

Total 128 58 (45%) 54 (42%) 

 

Table 3: Number and percentage of the European and American author contribution to the analysed 

publications regarding animal welfare from the different investigated geographical demarcations. 

Geographic area Number of 

analysed 

publications 

Number of (%) 

publications with at 

least one author from 

Europe 

Number of (%) 

publications with at 

least one author from 

USA 

Sub-Saharan Africa 20 6 (30%) 2 (10%) 

Middle East 9 3 (33%) 0 (0%) 

South-East Asia 33 9 (27%) 2 (6%) 

South America 27 6 (22%) 2 (7%) 

Total 89 24 (30%) 6 (7%) 

Participation of local population 

 

The participation of the local population in the publications were investigated to explore 

similarities and differences between different geographic areas and between the two topics. 

The results are presented in Figure 4. 4A represents the results for publications within the area 

of zoonotic diseases, 4B represent results for publications within the area of animal welfare. 
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Publications regarding zoonotic diseases 

Focus of interest 

The focus on humans and different categories of animals in the analysed publications were 

also examined. Notice that some publications took several animal categories into 

consideration in their study. The results are presented in Table 4. 

Table 4: Number and percentage of focus of interest for humans and different categories of animals in the 

analysed publications of zoonotic diseases, from different geographic areas. For some of the publications, 

several categories were relevant.    

Geographic area Number of 

analysed 

publications 

Number of 

(%) 

publications 

focusing on 

humans 

Number of 

(%) 

publications 

focusing on 

livestock 

Number of 

(%) 

publications 

focusing on 

companion 

animals 

Number of 

(%) 

publications 

focusing on 

wildlife 

animals 

Europe 50 46 (92%) 24 (48%) 23 (46%) 22 (44%) 

Sub-Saharan 

Africa 

50 42 (84%) 27 (54%) 11 (22%) 15 (30%) 

Middle East 12 11 (92%) 2 (17%) 0 (0%) 1 (8%) 

South-East Asia 50 46 (92%) 24 (48%) 15 (30%) 17 (34%) 

South America 16 11 (69%) 4 (25%) 1 (6%) 9 (56%) 

Total 178 156 (88%) 79 (44%) 50 (28%) 64 (36%) 

 

 

 

Figure 4: Percentage of participation of local population in different geographic areas. For each publication the 

participation of the local population was considered either low, medium or high. (A) Zoonotic diseases, Europe N=50, 

Sub-Saharan Africa N=50, Middle East N=12, South-East Asia N=50, South America N=16. (B) Animal welfare, Europe 

N=50, Sub-Saharan Africa N=20, Middle East N= 9, South-East Asia N=33, South America N=27. 
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Causing agent 

The causing agent of the investigated zoonotic diseases in the analysed publications were 

examined to define similarities and differences in geographically distinct parts of the world, 

results can be seen in Table 5. In some publications, several causing agents were relevant for 

the study. 

Table 5: Number and percentage of causing agent in the analysed publications regarding zoonotic diseases, in 

different geographic areas. Several categories were relevant for some publications.  

Geographic area Number of 

analysed 

publications 

Number of (%) 

publications 

focusing on 

parasites 

Number of (%) 

publications 

focusing on 

virus 

Number of (%) 

publications 

focusing on 

bacteria 

Europe 50 23 (46%) 19 (38%) 25 (50%) 

Sub-Saharan Africa 50 27 (54%) 22 (44%) 25 (50%) 

Middle East 12 5 (42%) 6 (50%) 5 (42%) 

South-East Asia 50 25 (50%) 26 (52%) 18 (36%) 

South America 16 12 (75%) 5 (31%) 3 (19%) 

Total 178 92 (52%) 68 (38%) 76 (43%) 

Transmission route 

The transmission route of the investigated zoonotic diseases in the analysed publications are 

presented in Figure 5.  

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

Figure 5: Percentage of transmission route for the causing agents of the investigated zoonotic diseases in the 

analysed publications, in different geographic areas. Europe N=50, Sub-Saharan Africa N=50, Middle East 

N=12, South-East Asia N=50, South America N=16. 

Aims of publication 

The aims of the analysed publications were investigated to explore similarities and differences 

between the different geographical demarcations. The results are presented in Table 6.  
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Table 6: Number and percentage of the aims of the analysed publications regarding zoonotic diseases, from 

different geographic areas. Notice that several options were relevant for most of the publications.  

Geographic area Number of 

analysed 

publications 

Number of (%) 

publications 

with research as 

an aim 

Number of (%) 

publications with 

surveillance as 

an aim 

Number of (%) 

publications 

with control as 

an aim 

Europe 50 42 (84%) 19 (38%) 39 (78%) 

Sub-Saharan Africa 50 48 (96%) 2 (4%) 43 (86%) 

Middle East 12 12 (100%) 2 (17%) 6 (50%) 

South-East Asia 50 47 (94%) 8 (16%) 30 (60%) 

South America 16 16 (100%) 0 (0%) 3 (19%) 

Total 178 165 (93%) 31 (40%) 121 (68%) 

 

Publications regarding animal welfare 

Focus of interest 

For animal welfare, the focus of interest was investigated in two different dimensions, 

primarily divided into livestock, companion animals and wildlife animals (see Table 7) and 

further divided into specific animal species (see Figure 6). 

Table 7: Number and percentage of focus of interest for humans and different categories of animals in the 

analysed publications regarding animal welfare from different geographic areas. For some of the publications, 

several categories were relevant 

Geographic area Number of 

analysed 

publications 

Number of (%) 

publications 

focusing on 

livestock 

Number of (%) 

publications 

focusing on 

companion 

animals 

Number of (%) 

publications 

focusing on 

wildlife animals 

Europe 50 38 (76%) 8 (16%) 5 (10%) 

Sub-Saharan Africa 20 11 (55%) 4 (20%) 5 (25%) 

Middle East 9 7 (78%) 2 (22%) 0 (0%) 

South-East Asia 33 12 (36%) 8 (24%) 13 (40%) 

South America 27 20 (74%) 5 (19%) 3 (11%) 

Total  139 88 (63%) 27 (15%) 26 (14%) 
 



15 
 

Figure 6: Percentage of investigated animals species among the different explored geographic areas in the 

analysed publications. Europe N=50, Sub-Saharan Africa N=20, Middle East N= 9, South-East Asia N=33, 

South America N=27. 

Cause of animal welfare issue 

For the analysed publications in the field of animal welfare, the cause of the animal welfare 

issue was investigated. The results are presented in Figure 7.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Percentage of cause of animal welfare issue among the analysed publications in different geographic 

areas. Europe N=50, Sub-Saharan Africa N=20, Middle East N= 9, South-East Asia N=33, South America 

N=27. 

Aims of publication 

The aims of the analysed publications were investigated to explore similarities and differences 

between different geographic areas. The results are presented in Table 8.  
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Table 8: Number and percentage of aims for the analysed publications regarding animal welfare in the different 

geographic areas are seen in this table. Notice that several options were relevant for several of the publications. 

Geographic area Number of 

analysed 

publications 

Number of 

(%) 

publications 

with 

research as 

an aim 

Number of 

(%) 

publications 

with control 

as an aim 

Number of 

(%) 

publications 

with 

changing 

behaviour as 

an aim 

Number of 

(%) 

publications 

with 

medication 

improvement 

as an aim 

Europe 50 50 (100%) 19 (38%) 1 (2%) 0 (0%) 

Sub-Saharan 

Africa 

20 20 (100%) 1 (5%) 0 (0%) 0 (0%) 

Middle East 9 9 (100%) 0 (0%) 0 (0%) 0 (0%) 

South-East Asia 33 32 (97%) 5 (15%) 1 (3%) 1 (3%) 

South America 27 26 (96%) 7 (26%) 0 1 (4%) 

Total  139 137 (99%) 32 (23%) 2 (1%) 2 (1%) 

 

Discussion 

Method discussion 

This literature overview was initiated by a few simple searches in PubMed, to ensure enough 

publications in the chosen topics. From this, the search terms were developed several times, 

new terms were added, and different combinations of search terms were used. The aim was to 

cover publications within the areas of zoonotic diseases and animal welfare from globally 

distinct parts of the world. Projects performed in Europe, Middle East, South America, South-

East Asia and Sub-Saharan Africa were included in this literature overview. 

 

The used methods have several limitations that could be discussed. Using only PubMed as 

search engine could be considered one limitation, however, this was most appropriate for this 

kind of topic. Another limitation was that many publications did not mention, in the title or 

abstract, where the study was performed, therefore, these publications could not be included. 

The number of search hits for a specific geographical area is therefore not directly associated 

with the number of relevant publications within the specific topic.  

 

Further, when the search terms were established, we were dedicated to use “one health” 

search term for both zoonotic diseases and animal welfare. However, using “one health” 

together with “animal welfare” in PubMed’s advanced search didn’t provide satisfying 

amount of hits. Therefore, a decision was made to exclude “one health” and instead evaluate 
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the publications based on the abstract, to ensure the One Health thinking in the animal welfare 

publications. Combining the search terms of “one health” and “animal welfare” gave 20 hits 

in total, for all investigated geographic demarcations. The same thing was also seen for other 

topics included in the One Health concept, using “one health” in combination with “food 

hygiene” or “antibiotic resistance” presented in total 6 and 40 hits respectively. Including the 

“one health” search term for publications regarding zoonotic diseases eliminated the personal 

evaluation step for these publications, which is a strength of this literature overview. As 

mentioned in the background, many thousands of publications appear as hits for the search 

term “one health”. Despite this, the number of hits for “zoonotic diseases” in combination 

with “one health” only outlie 0,4% of the total number of hits for the “one health” search 

term. 

 

Another limitation regarding the used search terms was that the name of the explored 

geographic area was not included. Taking Middle East as an example, using “zoonosis” in 

combination with “middle east” as search terms gave a lot of hits on studies investigating 

Middle East respiratory syndrome coronavirus (MERS-CoV), a virus that was discovered in 

2012 and now is considered pandemic in parts of the Middle East (Banik, Khandaker, & 

Rashid, 2015). Due to the recent discovery of the virus, the research interest in MERS-CoV is 

major. However, with the search terms used in this study, only one such relevant publication 

was found. Unfortunately, this was discovered after analysing the results.  

 

The used exclusion criteria could also be argued as limitations of this literature overview. The 

used time limit is relevant considering the launching of the One Health concept in 2004. Only 

analysing publications written in English was to ease the search for answers which was not 

provided in the abstract (vector transmission and causing agent etc.).  

Comparison of publications on zoonotic diseases and animal welfare 

Publication years 

Publishing trends were investigated looking at years of publication for both topics. From the 

results, it appears that more papers in the area of animal welfare was published in earlier years 

than papers in the area of zoonotic diseases. It could be argued for that the search term “one 

health” was included for zoonotic diseases, but not for animal welfare, hence decreasing the 

number of early publication for zoonotic diseases.  
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Looking at differences between the geographic areas, it appears that only South America had 

a higher percentage of published articles in 2014-2015 than in 2016-2017, for zoonotic 

diseases. For animal welfare, only Middle East and South-East Asia did not present an 

increase of publications in 2016-2017. It´s difficult to discuss a specific reason for these 

results, however, one could speculate that all covered aspects of One Health are increasing 

when it comes to research. A hypothesis to the elevating number of publications, regarding 

zoonotic diseases, in the time interval of 2014-2015, could be the Ebola outbreak in Sub-

Saharan Africa in 2014 (Tseng & Chan, 2015). However, only one such publication was 

found in this time interval. Although, it´s not impossible that 2014 Ebola outbreak in Sub-

Saharan Africa did affect the rest of the world to pay attention to other zoonotic threats, hence 

increasing the interest to perform studies in the field of zoonotic diseases globally.  

 

Authors 

Comparing the author localisation between the two topics showed upon obvious differences 

between the publications regarding zoonotic diseases and animal welfare. For zoonotic 

diseases it was most common that the authors contributing to the study was based in “the 

country where the study was performed and in other countries in other continents”. This was 

true for all investigated geographical demarcations except Europe, where it was most common 

that the authors only were based “in the country where the study was performed”. For animal 

welfare on the other hand, it was most common that the authors were based “in the country 

where the study was performed”, for all investigated geographic areas. For both topics, 

Europe had the highest percentage of publications written by authors based “in the same 

country as the study was performed in and in other countries in the same continent”. 

 

These results suggest that the collaboration across borders is greater for studies performed in 

the field of zoonotic diseases than for studies in the field of animal welfare. As mentioned in 

the introduction, the cross-border collaboration is important for One Health questions. The 

cross-border collaboration helps gathering scientists and the non-scientific community across 

the world to work more as one unit, together striving for the goal of a sustainable planet 

(Belay et al., 2017). 

 

The author contribution from European countries and the United States of America showed to 

be high in the analysed publications, especially for publications within the area of zoonotic 

diseases, compared to publications in the area of animal welfare. It´s possible that these 
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results reflect the fear of zoonotic diseases spreading to developed countries, hence increasing 

the contribution from these countries as an attempt to get an insight in the zoonotic threat. 

Zoonotic diseases studies performed in Sub-Saharan Africa had the highest percentage of 

authors contributing from European countries. The lowest contribution from European 

countries was addressed to studies performed in the Middle East. For USA the corresponding 

result was addressed to studies performed in South America. Looking at animal welfare 

instead, the contribution from European countries and USA was overall lower. The highest 

percentage of European authors were found in publications from the Middle East, and the 

highest percentage of American authors were found in publications from Sub-Saharan Africa.  

 

The collaboration between European countries and USA is another interesting aspect of these 

results. For zoonotic diseases, about half of the analysed publications with authors from USA 

also had authors from some European country. For animal welfare, no such collaboration was 

seen in any of the analysed publications. Again, these results might reflect the lack of cross-

border collaborations when it comes to animal welfare.  

Involvement of local population 

It appears from the results that the participation of the local population was quite low in 

general. Looking at zoonotic diseases, Europe had the lowest percentage of high local 

population participation of all investigated geographic areas, slightly above half of the 

European publications scored low. The highest participation of the local population was seen 

in South-East Asia, around one third of the publications scored high. Medium scoring was 

most common for publications from the Middle East, South-East Asia and South America.  

 

For animal welfare, low scoring was most common in all investigated geographic areas except 

Sub-Saharan Africa, where instead medium scoring was most common. The lowest 

participation of the local population, regarding animal welfare studies was seen in the Middle 

East, where almost 90% of the publications scored low.  

Publications regarding zoonotic diseases 

Focus of interest 

It´s clear that the focus of interest mainly was directed to humans in all geographic areas. 

Around one third of the analysed publications also focused on companion animals. The 

Middle East had the overall lowest interest in investigating animals.  
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In total, the main focus of interest, beside humans, seemed to be livestock, about half of the 

publications from Sub-Saharan Africa and South-East Asia focused also on livestock animals. 

This is probably correlated to the high number of people making a living out of food 

production from livestock in agriculture over the globe. The high interaction between people 

and animals in food production is further associated with increased risk of transmission of 

contagious diseases, hence creating a great zoonotic threat (Thornton, 2010).  

Causing agent 

Overall, it was most common to investigate parasites which more than half of the analysed 

publications did. Parasites being the overall most investigated cause of zoonotic disease may 

not be a surprise, at least not considering almost all helminth species and around 70% of all 

protozoa species could be spread zoonotically (Asokan & Asokan, 2016). 

Transmission route 

For all investigated geographic areas, non-vector borne transmission was the major route of 

transmission for the studied zoonotic diseases of the analysed publications. One major reason 

for this could be that several transmission routes are included in the non-vector borne 

transmission category (food born transmission, airborne transmission, direct transmission 

etc.). A majority of the European publications studied non-vector borne zoonotic diseases. 

 

The highest percentage of investigated vector borne zoonoses was seen in South America and 

Sub-Saharan Africa. According to the World Health Organisation (WHO), the highest burden 

of vector-borne diseases is seen in tropical and sub-tropical areas, which seem to cohere with 

these results. South-East Asia had the highest percentage of publications investigating non-

vector borne zoonotic diseases.  

Aims of publication 

Almost all publications did have research as an aim of the study. Furthermore, it was more 

common to have control as an aim, than surveillance. From the results it also appears that 

Europe had the highest percentage of publications with surveillance as an aim. This might 

reflect that Europe have less severe zoonotic diseases than the other investigated geographic 

areas, therefore more effort is put to prevent the introduction of such diseases in Europe. A 

similar conclusion was drawn by Jones and colleagues in 2008 (Jones et al., 2008). Sub-

Saharan Africa had the highest percentage of publications with control as an aim. In opposite 

to Europe, there is a lot of severe zoonotic diseases present in Sub-Saharan Africa. Therefore, 
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more effort seems to be put into the work of controlling such diseases, to limit spreading, 

preventing outbreaks and to get a good overview of the disease status in the area.  

Publications regarding animal welfare 

Focus of interest 

All in all, livestock seemed to be the main focus of interest, around two thirds of all analysed 

publications had livestock as focus of interest. According to the United Nations Food and 

Agriculture Organisation, the meat consumption over the globe has increased in the past years 

and are expected to increase even more in the near future, hence increasing animal welfare 

issues related to animals in food production (the United Nations Food and Agriculture, 2003). 

This could explain the high numbers of publications focusing at animal welfare issues within 

the food production industry (livestock). Looking at differences between the investigated 

geographic areas, only South-East Asia did not have the highest percentage of analysed 

publications with the focus on livestock. Instead, they had the highest percentage of wildlife 

animal investigations. This might be explained by the following results, analysing the 

investigated animal species.  

 

Dairy cows and cattle were the most investigated animal species in all geographic areas, 

besides South-East Asia and Sub-Saharan Africa. The major focus for South-East Asia and 

Sub-Saharan Africa were exotic animals (sub-division of wildlife animals). For South-East 

Asia these animals were mainly elephants and pandas, and for Sub-Saharan Africa, elephants 

seemed to be the animal of interest in the category of exotic animals. Africa and Asia are the 

only continents with wild-living elephants, which explain the high percentage of publications 

focusing on elephants from these geographical demarcations (Roca et al., 2015). It’s worth 

mentioning when looking at these results, that the investigations of exotic animals seem to be 

equally interesting both for local and international scientists.  

Cause of the animal welfare issue 

Housing and human management were the main cause of animal welfare issues in all 

investigated geographical demarcations. However, the differences between the investigated 

geographical demarcations are small. 
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In Sub-Saharan Africa a few publications had infectious agents as major cause of investigated 

animal welfare issue, reflecting the animal welfare problems related to diseases caused by 

Taenia Solium and other helminths in this geographical demarcation.  

Aims of publication 

Almost all analysed publications did have research as an aim in their study. What’s striking 

with these results are that many animal welfare issues are acknowledged and investigated, but 

the aim of the studies touching upon animal welfare questions, almost never had the aim of 

problem interventions. Only around 20% of all investigated publications did have control as 

an aim of their study, Europe was the geographic area with most publications aiming at 

controlling the investigated animal welfare issues. No publications from Middle East aimed at 

controlling the studied animal welfare issue.  

Conclusions 

This study implicates that there is a stronger cross-border collaboration in the investigated 

topic of zoonotic diseases than in the investigated topic of animal welfare, looking at the 

author contribution of the analysed publications. When it comes to zoonotic diseases, Sub-

Saharan African and South American publications tend to more often focus on vector borne 

zoonoses than the other investigated geographical demarcations. Regarding animal welfare a 

majority of the analysed studies focused on livestock, implicating the need for a sustainable 

food production. 

 

It’s clear that there is a stronger One Health approach in publications studying zoonotic 

diseases, compared to publications studying animal welfare. Further, the international 

scientific interest appears to be big when it comes to human issues, such as zoonotic diseases. 

Animal welfare studies also seem to be driven by human interest – food produced in a 

sustainable way. Thus, both international concerns and human needs seem to be important 

drivers in One Health studies. The results from this study therefore suggests that a stronger 

One Health approach and closer cross-border collaborations need to be implicated in more 

areas to reach the goal of a sustainable planet.  
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