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2 General introduction 
African swine fever (ASF) is a viral disease caused by ASF virus (ASFV). It is a large enveloped 
double-stranded DNA virus, which belongs to the Asfarviridae family (Alonso et al., 2018). The 
disease only affects suid species; however, in the presence of suitable habitats, ticks 
(Ornithodoros spp.) can constitute competent vectors (Costard et al., 2013, Sanchez-Vizcaino 
et al., 2015). The disease was first described 100 years ago. In 1921, Montgomery (1921) 
reported the detection of a new virus that caused several outbreaks in pigs in British East 
Africa. The virus was called East ASFV and unsurprisingly, the main characteristics of the 
disease were very similar to the characteristics of the disease we today call ASF. The main 
clinical symptoms observed in extensive experimental studies were lethargy, fever and 
inappetence. Also, the high case/fatality ratio that is typical for ASF was already described at 
the time and confirmed by many experimental and observational studies in the following years 
(Gabriel et al., 2011, Blome et al., 2012, Guinat et al., 2014, Pietschmann et al., 2015, Gallardo 
et al., 2017). Until now, at least 24 ASFV genotypes have so far been identified (Quembo et 
al., 2018).  

In parts of Africa, the original sylvatic cycle involving bush pigs and warthogs as healthy virus 
carriers and ticks as vectors was described to support the maintenance of ASFV circulation 
predominantly (Montgomery, 1921, Heuschele and Coggins, 1969, Plowright et al., 1969). In 
addition, a tick-pig cycle, where infected ticks transmit the virus into domestic pigs, and a 
domestic cycle, in which no vectors or reservoirs are involved, were described (Costard et al., 
2013).   

In 1957, ASFV isolates of genotype I crossed the African borders for the first time emerging in 
Portugal (Sanchez-Cordon et al., 2019). The country managed to eliminate the disease, until 
it emerged again in 1960 (Wardley et al., 1983). Unfortunately, the virus spread to Spain this 
time and became endemic on the Iberian Peninsula (Wilkinson, 1984). At the beginning, the 
epidemic in Spain was mainly driven by the broad distribution of small backyard holdings, 
where pigs were usually kept outdoors. The presence of Ornithodoros erraticus ticks in some 
parts of Spain complicated the control of the disease even further. However, the increasing 
industrialization of pig production led to a raising political interest to combat the disease. Thus, 
an eradication program was established that included intensive surveillance measures, 
controlled livestock movements and regionalization (Bech-Nielsen et al., 1995, Arias et al., 
2002). In the following years, also other European and South American countries suffered from 
local ASF outbreaks, e.g. Malta, the Netherlands, Belgium, the Dominican Republic and Brazil 
(Wilkinson et al., 1980, Wilson and Diaz, 1981, Terpstra and Wensvoort, 1986, Biront et al., 
1987, Lyra and Freitas, 2015). The involvement of vectors and feral pigs, the partly low 
biosecurity measures in small, private pig holdings and the lack of a curative treatment or even 
a vaccine, made the control of ASF a major challenge. Despite these challenges, ASF could 
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be eliminated in all countries outside the African continent except for the Italian island of 
Sardinia, where the virus has been circulating since 1978 (Mur et al., 2016).  

In 2007, however, another transcontinental virus spread occurred. This time, the ASFV isolate 
belonged to genotype II and was probably introduced through the harbour of Poti, a city located 
at the Black Sea in Georgia (Rowlands et al., 2008). Since then, the virus has continuously 
spread across the Eurasian continent, affecting several countries in the European Union (EU) 
and more recently China, the largest pig producing country worldwide (Gavier-Widen et al., 
2015, Wang et al., 2018). In contrast to the previous incursion into Europe, the current 
epidemic is characterized by the involvement of wild boar (Sus scrofa). The virus can be 
transmitted between domestic pigs and wild boar, either directly by wild boar-pig contact or 
indirectly by contaminated material like food waste, clothes and vehicles (Gogin et al., 2013, 
European Food Safety Authority, 2018).  

The control of ASF in domestic pigs is strictly regulated. Following the Commission 
Implementing Decision 2014/709/EU, all pigs in affected holdings must be culled and thus, the 
risk of further disease spread is reduced to a minimum. The surveillance of ASF in domestic 
pig holdings is straightforward and regulated by the World Organisation for Animal Health 
(2019). However, as indicated by the almost 15 years, in which the current ASF epidemic is 
constantly expanding, both disease control and surveillance are much more complicated as 
soon as any wild pig species is involved (Gortazar et al., 2016). By now, wild boar are native 
to almost the entire European continent and the population is constantly growing (Massei et 
al., 2015). They are not only animals with a regular reproduction cycle, which is almost 
independent from seasonal influences in regions with abundant resources for the wild boar, 
but also robust, adaptable and clever. In addition, due to mild winters and the lack of natural 
predators, natural mortality is low, supporting population growth (Okarma et al., 1995, Bieber 
and Ruf, 2005, Keuling et al., 2013, Massei et al., 2015). Consequently, it is obvious that the 
susceptibility of wild boar to ASF makes the disease control challenging. In several countries, 
disease introduction was first recognized in the wild boar population, emphasizing the major 
role of this species in the current epidemic (Oļševskis et al., 2016, Smietanka et al., 2016, 
Nurmoja et al., 2017b, Linden et al., 2019, Mačiulskis et al., 2020, Sauter-Louis et al., 2020). 

Surveillance and control measures of wildlife diseases are generally implemented by hunters. 
They are regularly engaged in hunting activities, familiar with the environmental circumstances 
and usually have a profound knowledge of the local wild boar population. While hunters seem 
to be the people suited best in supporting surveillance activities and control measures, their 
support is highly dependent on their willingness to cooperate (Schulz et al., 2016). Including 
hunters actively in the process of the design, the implementation and the evaluation of 
measures might help to increase their willingness to support the control of ASF in wild boar. 
Participatory epidemiology (PE), which originates from social science, is one way to increase 
the influence of affected groups of persons. Thus, they may be motivated to participate in the 
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crucial processes of diseases surveillance and control and by doing so to solve problems, from 
which they and their livelihoods are directly affected (Chambers, 1994, Mariner et al., 2011, 
Catley et al., 2012).  

The aim of the present thesis is to investigate the epidemiology of ASF in wild boar, its 
surveillance and control. Furthermore, the role of participatory methods in veterinary 
epidemiology and their specific potential to improve the surveillance and control of ASF in wild 
boar will be assessed. Moreover, the potential of PE to complement conventional 
epidemiological methods will be discussed. The long-term aim is to support the successful 
eradication of ASF in wild boar, but also to stimulate the integration of PE in the design, the 
implementation and the evaluation of disease surveillance and control in general.  

The thesis is divided into two main topics. In the first part, the current epidemiological course 
of ASF in different countries is analysed. Challenges in the surveillance and the control of the 
disease and knowledge gaps, which impede successful disease control, are identified. 
Weaknesses in the system are revealed and their identification is used to define starting points 
for the integration of participatory methods. Thus, in the second part, the potential of PE is 
evaluated including its limitations and potential pitfalls. Using different participatory methods, 
the perceptions of hunters regarding ASF in wild boar are investigated and opportunities to 
increase the effectiveness of surveillance and control of ASF in wild boar identified.  
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3 African swine fever in wild boar 

3.1 Scientific background 

The control of animal diseases, in which wildlife plays a significant role in the maintenance of 
the disease, is much more complicated than the control of diseases only affecting livestock 
(Gortazar et al., 2007, Gortazar et al., 2016). Wildlife species can constitute reservoir host, 
whereby the specific definitions of reservoir hosts differ (Ashford, 1997, Haydon et al., 2002). 
However, following the concepts of Haydon et al. (2002), a reservoir can maintain pathogen 
circulation and thus pose a risk for disease transmission to the target population. In case of 
ASF, domestic pigs can be seen as target hosts, which are of interest regarding the control of 
the disease. Wild boar can be defined as reservoir hosts, as ASFV can persist within their 
population, assuming a sufficiently large population density (Haydon et al., 2002). 
Consequently, as long as ASFV circulates in the wild boar population, the risk of ASFV 
introduction into domestic pig holdings is constantly present, thus continuously threatening the 
pig economy. Due to this threat, the control of ASF in wild boar is of huge socioeconomic and 
political interest. In previous outbreaks of ASF in domestic pigs, diseased wild boar in the close 
vicinity were often determined as potential source for virus introduction (Gogin et al., 2013, 
Oļševskis et al., 2016, Nurmoja et al., 2018), although the unambiguous identification of the 
source of disease introduction often turned out to be difficult. The essential role of wild boar in 
the current ASF epidemic, which started in Georgia in 2007, resulted in the definition of a new, 
and thus a fourth, transmission cycle (Chenais et al., 2018). The high tenacity of the virus in 
the environment, particularly at low temperatures, supports the definition of the new wild boar–
habitat cycle (European Food Safety Authority, 2010). Carlson et al. (2020) found that ASFV 
can survive in sand or potting soil for two weeks, pointing out the potentially major role of 
carcasses of infected wild boar and their surroundings, e.g. the so-called decomposition island, 
in the maintenance and the spread of ASF in the wild boar population. The crucial role of wild 
boar carcasses in ASFV transmission was also confirmed by Pepin et al. (2020). While Probst 
et al. (2017) observed no intra-species scavenging in their study, they hypothesised that the 
regular contacts of wild boar with their dead conspecifics pose a risk of ASFV transmission. A 
recent study proofed the long survival of infectious ASFV in different wild boar tissues at 4 °C 
or colder (Fischer et al., 2020), emphasizing the increased probability that a wild boar sniffing 
around an infected wild boar carcass and the surrounding soil might get infected with ASFV. 
Within the scientific community, it is undisputed that removal of wild boar carcasses is one of 
the most important measures in the control of ASF (European Food Safety Authority et al., 
2018).  



 
 
 
 
 

 
9 

 

3.2 Contributions 

3.2.1 The epidemiology of ASF in wild boar 

Although an incredible amount of knowledge regarding ASF has been gathered within the 
scientific community over the last decades, several epidemiological mechanisms are still 
poorly understood. However, for a successful disease control, it is vital to understand the virus, 
the host and their epidemiological interactions. Consistent effort has to be made to close 
existing knowledge gaps, which hamper the implementation of effective control measures. 
With regard to ASF and the essential role of wild boar in the maintenance of ASF in a country, 
the transmission dynamics between and within wild boar populations are a key factor, which is 
still under scientific debate. This is aggravated by decades of intensive, so far unsuccessful, 
search for an effective vaccine (Gavier-Widen et al., 2020). Particularly at the beginning of the 
current ASF epidemic, it was obvious that stakeholder and scientists compared ASF with 
classical swine fever (CSF). Experiences from past CSF epidemics in Europe supported the 
design of surveillance and control measures for ASF in wild boar. Thus, the question arose 
whether the similarities of the two diseases and the viruses causing them really go beyond that 
of the name.  

• Contribution (Publication 1): SCHULZ, K., STAUBACH, C. & BLOME, S. 2017. African 
and classical swine fever: similarities, differences and epidemiological consequences. 
Veterinary Research, 48. https://doi.org/10.1186/s13567-017-0490-x 

In addition to the necessity to differentiate between the epidemiological features of ASF and 
CSF to ensure the design of targeted control measures for ASF, it is of utmost importance to 
understand the mechanisms of ASFV spread. For decades, ASF was called a very contagious 
disease (Montgomery, 1921, Costard et al., 2013, Barongo et al., 2015). However, recent 
experiments and field observations suggested that it is by far more complicated. Transmission 
rate, spreading speed and infectiousness are important characteristics, which need to be 
understood for successful control of infectious diseases. A comprehensive narrative literature 
review was conducted to define these characteristics more precisely and thus to support the 
epidemiological evaluation of ASF epidemics and outbreaks.    

• Contribution (Publication 2): SCHULZ, K., CONRATHS, F. J., BLOME, S., 
STAUBACH, C. & SAUTER-LOUIS, C. 2019. African Swine Fever: Fast and Furious 
or Slow and Steady? Viruses-Basel, 11. 866. https://doi.org/10.3390/v11090866  

Summarizing the current knowledge regarding ASF in wild boar including pathology, 
immunology and epidemiology, an interdisciplinary review was published. Thus, it was possible 
to further and very precisely identify existing knowledge gaps and research priorities.  

• Contribution (Publication 3): SAUTER-LOUIS, C., CONRATHS, F. J., PROBST, C., 
BLOHM, U., SCHULZ, K., SEHL, J., FISCHER, M., FORTH, J. H., ZANI, L., DEPNER, 

https://doi.org/10.1186/s13567-017-0490-x
https://doi.org/10.3390/v11090866
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K., METTENLEITER, T. C., BEER, M. & BLOME, S. 2021. African Swine Fever in Wild 
Boar in Europe—A Review. Viruses, 13, 1717. https://doi.org/10.3390/v13091717 

  

https://doi.org/10.3390/v13091717
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3.2.1.1 African and classical swine fever: similarities, differences and epidemiological 
consequences 

 
Katja Schulz1, Christoph Staubach1 and Sandra Blome2 
 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, 
Institute of Epidemiology, Südufer 10, 17493 Greifswald, Insel Riems, Germany. 
 
2Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, 
Institute of of Diagnostic Virology, Südufer 10, 17493 Greifswald, Insel Riems, 
Germany. 
 
SCHULZ, K., STAUBACH, C. & BLOME, S. 2017. African and classical swine fever: 
similarities, differences and epidemiological consequences. Veterinary Research, 48, 84. 
https://doi.org/10.1186/s13567-017-0490-x 
 
Highlights 

• The differences between ASF and CSF are caused through different viruses 
• The differences between the two diseases dominate 
• ASF spreads more slowly than CSF 
• Surveillance and control measures for ASF should not be adopted one to one from the 

ones for CSF 
  

https://doi.org/10.1186/s13567-017-0490-x
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3.2.1.2 African Swine Fever: Fast and Furious or Slow and Steady? 

 
Katja Schulz, Franz Josef Conraths, Sandra Blome, Christoph Staubach and Carola Sauter-
Louis 
 
Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Südufer 10, 17493 
Greifswald, Insel Riems, Germany. 
 
SCHULZ, K., CONRATHS, F. J., BLOME, S., STAUBACH, C. & SAUTER-LOUIS, C. 2019. 
African Swine Fever: Fast and Furious or Slow and Steady? Viruses, 11, 866. 
https://doi.org/10.3390/v11090866 
 
Highlights 

• The spreading speed of ASF is not as fast as originally assumed 
• Different virus properties and external factors influence the speed of disease spread 
• The disease has a high case/fatality ratio 
• The human factor plays a crucial role in the spread of ASF 

  

https://doi.org/10.3390/v11090866
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3.2.1.3 African Swine Fever in Wild Boar in Europe—A Review 

 
Carola Sauter-Louis1, Franz J. Conraths1, Carolina Probst1, Ulrike Blohm2, Katja Schulz1, Julia 
Sehl3, Melina Fischer4, Jan Hendrik Forth4, Laura Zani5, Klaus Depner5, Thomas C. 
Mettenleiter6, Martin Beer4 and Sandra Blome4 

 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
2Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Immunology, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
3Department of Experimental Animal Facilities and Biorisk Management, Friedrich-Loeffler-
Institut, Federal Research Institute for Animal Health, Südufer 10, 17493 Greifswald-Insel 
Riems, Germany. 
 
4Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of Diagnostic 
Virology, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
5Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
International Animal Health/One Health, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
6Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Südufer 10, 17493 
Greifswald-Insel Riems, Germany. 
 
SAUTER-LOUIS, C., CONRATHS, F. J., PROBST, C., BLOHM, U., SCHULZ, K., SEHL, J., 
FISCHER, M., FORTH, J. H., ZANI, L., DEPNER, K., METTENLEITER, T. C., BEER, M. & 
BLOME, S. 2021. African Swine Fever in Wild Boar in Europe—A Review. Viruses, 13, 1717. 
https://doi.org/10.3390/v13091717 
 
Highlights 

• Wild boar play an important role in the current ASF epidemic  
• Neither domestic pigs nor ticks are necessary to maintain virus spread  
• ASF control in wild boar is challenging 
• Until now, only two countries succeeded in eliminating the disease from the wild boar 

population  
  

https://doi.org/10.3390/v13091717
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3.2.2 ASF in the Baltic States 

The “new” ASF epidemic, which started in Georgia in 2007 and subsequently spread through 
Eastern Europe and Russia, reached the EU in 2014. Lithuania and Poland were first affected, 
followed by Latvia and Estonia. For all four countries, it was hypothesized that the disease had 
been introduced through neighboring countries, in which the virus was already circulating 
(Oļševskis et al., 2016, Smietanka et al., 2016, Nurmoja et al., 2017b, Pautienius et al., 2018). 
It was postulated that the virus was introduced either through migrating infected wild boar or 
through contaminated food, which was privately imported. According to disease introduction 
from the East, in all three Baltic States, the epidemic started in the eastern parts of the country. 
Interestingly, in all three countries, the epidemic courses resembled one another. Despite 
intensive control measures and efforts to contain the epidemic, the disease appeared to spread 
inexorably across the countries. Within 2-3 years, in all three countries large parts of the wild 
boar population where affected, which subsequently led to a significant reduction of the wild 
boar populations. Consequently, the ASF spread decelerated and the epidemiological patterns 
changed. The number of detected wild boar carcasses decreased, whereas the number of 
animals increased, which were shot apparently healthy and tested only positive for ASFV-
specific antibodies.  

Due to EU regulations, all hunted wild boar and all wild boar found dead should be tested for 
ASFV in ASF-affected regions. Accordingly, a large amount of surveillance data has emerged 
in recent years, which was entered into the CSF / ASF wild boar surveillance database of the 
EU Reference Laboratory (https://public.surv-wildboar.eu/Default.aspx). The good working 
relationship with colleagues from the Baltic States facilitated extensive data analyses and thus, 
it was possible to evaluate the epidemiological course of ASF in all three Baltic States. The 
aim of these studies was to improve our understanding of the epidemiology of ASF, to identify 
patterns and thus, to improve and adapt disease control.  

In Estonia, the virus was first detected in the south of the country, close to the border to Latvia, 
where the disease was already present for several months. A few weeks after the first detection 
in the south, another epidemic cluster appeared in the northwest of Estonia. The 
epidemiological patterns within these two clusters seemed to differ and the hypotheses arose 
that the ASF event in the north actually started prior to the one in the south. Thus, surveillance 
data of these two areas were analyzed and compared. Prevalence estimates were calculated. 
A hierarchical Bayesian space–time model was used to evaluate the temporal and spatial 
effects within the two defined study areas. Furthermore, the aim of the study was to identify 
risk factors for a higher probability to detect an ASF-positive wild boar and to investigate 
differences within the two geographical areas of interest.   

• Contribution (Publication 4): NURMOJA, I., SCHULZ, K., STAUBACH, C., SAUTER-
LOUIS, C., DEPNER, K., CONRATHS, F. J. & VILTROP, A. 2017. Development of 

https://public.surv-wildboar.eu/Default.aspx
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African swine fever epidemic among wild boar in Estonia - two different areas in the 
epidemiological focus. Scientific Reports, 7, 12562. https://doi.org/10.1038/s41598-
017-12952-w  

Further analyses of Estonian ASF wild boar surveillance data including data from the whole 
country and from a longer period were performed. The country was divided into an eastern 
part and a western part. Thus, the epidemiological course in the area where ASF started and 
in the area where first ASF cases emerged 2 years later could be compared over time. To 
account for the different laboratory test results and their epidemiological meaning, analyses 
where done for samples tested positive for ASFV and samples tested only positive for ASFV-
specific antibodies. Investigating the effect of ASF control measures and the disease itself on 
the numbers of wild boar, wild boar population densities were statistically compared over time, 
including hunting seasons prior to ASF emergence in Estonia. 

• Contribution (Publication 5): SCHULZ, K., STAUBACH, C., BLOME, S., VILTROP, A., 
NURMOJA, I., CONRATHS, F. J. & SAUTER-LOUIS, C. 2019. Analysis of Estonian 
surveillance in wild boar suggests a decline in the incidence of African swine fever. 
Scientific Reports, 9, 8490. https://doi.org/10.1038/s41598-019-44890-0  

In Latvia, the virus emerged in June 2014, close to the border to Belarus (Oļševskis et al., 
2016). Also in this country, the disease slowly spread towards the West over time. Through 
the years, the number of serologically positive animals increased. Thus, we aimed to 
investigate the epidemiological course of ASF to understand the disease patterns. 
Consequently, a similar study was conducted in Latvia. ASF wild boar surveillance data was 
analyzed for five statistical regions of Latvia and again, investigating the course of disease in 
more detail, also for the eastern and the western part of the country. Surveillance data was 
analyzed descriptively, including different age classes. Estimating prevalences per hunting 
season, the temporal pattern of the disease was evaluated. These comprehensive data 
analyses were meant to help improving our understanding of the epidemiology of ASF. The 
results can be used by other countries to learn about the disease, to interpret laboratory test 
results in an epidemiological context and to increase their preparedness.   

• Contribution (Publication 6): OĻŠEVSKIS, E., SCHULZ, K., STAUBACH, C., 
SERZANTS, M., LAMBERGA, K., PULE, D., OZOLINS, J., CONRATHS, F. J. & 
SAUTER-LOUIS, C. 2020. African swine fever in Latvian wild boar-A step closer to 
elimination. Transboundary and Emerging Diseases, 67, 2615-2629. 
https://doi.org/10.1111/tbed.13611 

Lithuania was the first Baltic country that was affected by the epidemic. First ASF cases 
emerged in Lithuanian wild boar in January 2014 and, similarly to Latvia, were probably linked 
to the immigration of infected wild boar from Belarus (Pautienius et al., 2018). Similar to the 
other two Baltic countries, most cases were detected in wild boar, but several domestic pig 

https://doi.org/10.1038/s41598-017-12952-w
https://doi.org/10.1038/s41598-017-12952-w
https://doi.org/10.1038/s41598-019-44890-0
https://doi.org/10.1111/tbed.13611
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outbreaks were also recorded (Mačiulskis et al., 2020). To further increase the knowledge 
about the epidemiology of ASF and its temporal course in wild boar populations, two 
epidemiological studies were conducted. In the first one, data from 2018 were analyzed as a 
continuation of the study from Pautienius et al. (2018).  

• Contribution (Publication 7): PAUTIENIUS, A., SCHULZ, K., STAUBACH, C., 
GRIGAS, J., ZAGRABSKAITE, R., BUITKUVIENE, J., STANKEVICIUS, R., 
STREIMIKYTE, Z., OBERAUSKAS, V., ZIENIUS, D., SALOMSKAS, A., SAUTER-
LOUIS, C. & STANKEVICIUS, A. 2020. African swine fever in the Lithuanian wild boar 
population in 2018: a snapshot. Virology Journal, 17, 148.  
https://doi.org/10.1186/s12985-020-01422-x  

For a second, more comprehensive, study, ASF wild boar surveillance data from 2016-2021 
were available. The data were analyzed descriptively, prevalence estimates were calculated 
and a Bayesian space–time model was applied. Hunting bag data was used to compare 
population densities over time.  

• Contribution (Publication 8): SCHULZ, K., MASIULIS, M., STAUBACH, C., 
MALAKAUSKAS, A., PRIDOTKAS, G., CONRATHS, F. J. & SAUTER-LOUIS, C. 2021. 
African Swine Fever and Its Epidemiological Course in Lithuanian Wild Boar. Viruses-
Basel, 13, 1276. https://doi.org/10.3390/v13071276  

  

https://doi.org/10.1186/s12985-020-01422-x
https://doi.org/10.3390/v13071276
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3.2.2.1 Development of African swine fever epidemic among wild boar in Estonia - two 
different areas in the epidemiological focus 

 
Imbi Nurmoja1,2, Katja Schulz3, Christoph Staubach3, Carola Sauter-Louis3, Klaus Depner3, 
Franz J. Conraths3 and Arvo Viltrop2 

Imbi Nurmoja and Katja Schulz contributed equally to this work. 
 
1Estonian Veterinary and Food Laboratory (VFL), Kreutzwaldi 30, 51006 Tartu, Estonia. 
 
2Estonian University of Life Science, Institute of Veterinary Medicine and Animal Sciences,  
Kreutzwaldi 62, 51014 Tartu, Estonia.  
 
3Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
NURMOJA, I., SCHULZ, K., STAUBACH, C., SAUTER-LOUIS, C., DEPNER, K., 
CONRATHS, F. J. & VILTROP, A. 2017. Development of African swine fever epidemic among 
wild boar in Estonia - two different areas in the epidemiological focus. Scientific Reports, 7, 
12562. https://doi.org/10.1038/s41598-017-12952-w 
 
Highlights 

• The probability to detect a wild boar tested positive for ASFV is higher in young wild 
boar 

• The probability to detect a wild boar tested positive for ASFV is higher in animals 
found dead 

• A high population density supports virus occurrence and spread 
• First ASF cases in Estonia probably emerged in the northeast of the country 

  

https://doi.org/10.1038/s41598-017-12952-w
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3.2.2.2 Analysis of Estonian surveillance in wild boar suggests a decline in the 
incidence of African swine fever 

 
Katja Schulz1, Christoph Staubach1, Sandra Blome2, Arvo Viltrop3, Imbi Nurmoja3,4, 
Franz Josef Conraths1 and Carola Sauter-Louis1 
 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald – Insel Riems, Germany. 
 
2Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of Diagnostic 
Virology, Südufer 10, 17493 Greifswald – Insel Riems, Germany. 
 
3Estonian University of Life Science, Institute of Veterinary Medicine and Animal Sciences,  
Kreutzwaldi 62, 51014 Tartu, Estonia. 
 
4Estonian Veterinary and Food Laboratory (VFL), Kreutzwaldi 30, 51006 Tartu, Estonia. 
 
SCHULZ, K., STAUBACH, C., BLOME, S., VILTROP, A., NURMOJA, I., CONRATHS, F. J. & 
SAUTER-LOUIS, C. 2019. Analysis of Estonian surveillance in wild boar suggests a decline in 
the incidence of African swine fever. Scientific Reports, 9, 8490. 
https://doi.org/10.1038/s41598-019-44890-0 
 
Highlights 

• In Estonia, a significant reduction of the estimated wild boar population density was 
observed over the years of the epidemic 

• After 100 days of the survival of an infected wild boar, only antibodies specific for the 
ASFV are detectable 

• Over time, the prevalence of wild boar tested positive for ASFV declined and the 
number of wild boar tested positive for ASFV-specific antibodies accumulated  

• This course of disease suggests a low virus circulation and indicates a potential fade 
out of ASF 

  

https://doi.org/10.1038/s41598-019-40962-3
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3.2.2.3 African swine fever in Latvian wild boar-A step closer to elimination 

 
Edvīns Oļševskis1,2, Katja Schulz3, Christoph Staubach3, Mārtiņš Seržants1, Kristīne 
Lamberga1,4, Daina Pūle2, Jānis Ozoliņš5, Franz Josef Conraths3 and Carola Sauter-Louis3 

 
1Food and Veterinary Service, Riga, Peldu 30, LV-1050, Latvia. 
 
2Institute of Food Safety, Animal Health and Environment - "BIOR", Riga, Lejupes 3, LV-
1076, Latvia.  
 
3Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
4Latvian State Forest Research Institute "Silava", Rīgas 111, Salaspils, LV-2169, Latvia. 
 
5Latvia University of Life Sciences and Technologies, Lielā iela 2, Jelgava, LV-3001, Latvia. 
 
OĻŠEVSKIS, E., SCHULZ, K., STAUBACH, C., SERZANTS, M., LAMBERGA, K., PULE, D., 
OZOLINS, J., CONRATHS, F. J. & SAUTER-LOUIS, C. 2020. African swine fever in Latvian 
wild boar-A step closer to elimination. Transboundary and Emerging Diseases, 67, 2615-2629. 
https://doi.org/10.1111/tbed.13611  
 
Highlights 

• Surveillance efforts yield significantly more samples from active surveillance 
• Most samples originate from wild boar aged between 1-2 years  
• A decrease in the sample size can be seen over time emphasising the need to maintain 

surveillance also in an advanced stage of the epidemic 
• The course of ASF in Latvia is comparable to the one in Estonia and suggests a decline 

of circulating ASFV in the wild boar population  
  

https://doi.org/10.1111/tbed.13611
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3.2.2.4 African swine fever in the Lithuanian wild boar population in 2018: a snapshot 

Arnoldas Pautienius1,5†, Katja Schulz2†, Christoph Staubach2, Juozas Grigas1,5, Ruta 
Zagrabskaite3, Jurate Buitkuviene3, Rolandas Stankevicius4, Zaneta Streimikyte5, Vaidas 
Oberauskas1, Dainius Zienius5, Algirdas Salomskas6, Carola Sauter‑Louis2 and Arunas 
Stankevicius1 

† Arnoldas Pautienius and Katja Schulz contributed equally to this work. 
 
1Faculty of Veterinary Medicine, Department of Anatomy and Physiology, Immunology 
laboratory, Lithuanian University of Health Sciences, Tilzes str. 18, Kaunas, Lithuania. 
 
2Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
3National Food and Veterinary Risk Assessment Institute, J. Kairiukscio str. 10, Vilnius, 
Lithuania. 
 
4Faculty of Animal Husbandry Technology, Department of Animal Breeding and Nutrition, 
Lithuanian University of Health Sciences, Tilzes str. 18, Kaunas, Lithuania. 
 
5Faculty of Veterinary Medicine, Institute of Microbiology and Virology, Lithuanian University 
of Health Sciences, Tilzes str. 18, Kaunas, Lithuania. 
 
6Faculty of Veterinary Medicine, Department of Pathobiology, Lithuanian University of Health 
Sciences, Tilzes str. 18, Kaunas, Lithuania. 
 
PAUTIENIUS, A., SCHULZ, K., STAUBACH, C., GRIGAS, J., ZAGRABSKAITE, R., 
BUITKUVIENE, J., STANKEVICIUS, R., STREIMIKYTE, Z., OBERAUSKAS, V., ZIENIUS, 
D., SALOMSKAS, A., SAUTER-LOUIS, C. & STANKEVICIUS, A. 2020. African swine fever 
in the Lithuanian wild boar population in 2018: a snapshot. Virology Journal, 17, 148. 
https://doi.org/10.1186/s12985-020-01422-x 
 
Highlights 

• ASFV still circulated within the Lithuanian wild boar population in 2018 
• In the centre of Lithuania, higher prevalence estimates were observed 
• Prevalence estimates remained stable over the year 2018 
• ASFV prevalence estimates showed highest values in wild boar found dead 

  

https://doi.org/10.1186/s12985-020-01422-x
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3.2.2.5 African Swine Fever and Its Epidemiological Course in Lithuanian Wild Boar 

 
Katja Schulz1, Marius Masiulis2,3,4, Christoph Staubach1, Alvydas Malakauskas2,5, Gediminas 
Pridotkas4, Franz J. Conraths1 and Carola Sauter-Louis1  

 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald-Insel Riems, Germany.  
 
2Emergency Response Division, State Food and Veterinary Service, Siesiku 19, LT-07170 
Vilnius, Lithuania.  
 
3Dr. L. Kriauceliunas Small Animal Clinic, Veterinary Academy, Lithuanian University of 
Health Sciences, Tilzes Street 18, LT-47181 Kaunas, Lithuania. 
 
4National Food and Veterinary Risk Assessment Institute, J. Kairiūkščio Street 10, LT-08409 
Vilnius, Lithuania. 
 
5Department of Veterinary Pathobiology, Veterinary Academy, Lithuanian University of 
Health Sciences, Tilzes Street 18, LT-47181 Kaunas, Lithuania. 
 
SCHULZ, K., MASIULIS, M., STAUBACH, C., MALAKAUSKAS, A., PRIDOTKAS, G., 
CONRATHS, F. J. & SAUTER-LOUIS, C. 2021. African Swine Fever and Its Epidemiological 
Course in Lithuanian Wild Boar. Viruses, 13, 1276. https://doi.org/10.3390/v13071276 
 
Highlights 

• Most samples were taken in 2017, indicating successful awareness campaigns, 
incentives and a high willingness of hunters to support ASF control 

• The wild boar population density decreases in the course of an ASF epidemic 
• Most wild boar carcasses were detected in July 
• Also in Lithuania, an accumulation of seropositive wild boar was observed over time  

  

https://doi.org/10.3390/v13071276
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3.2.3 ASF surveillance and control in wild boar 

Not only disease patterns and pathogen-host interactions have to be understood for a 
successful and effective disease surveillance, but also risk factors for a higher probability to 
detect the disease should be considered. Thus, to deploy the available resources as effectively 
as possible, risk-based surveillance measures should be designed, where appropriate (Stärk 
et al., 2006). Surveillance activities can be active or passive. Active surveillance means the 
planed and structured sampling of apparently healthy animals, in case of ASF in wild boar, of 
a defined number of hunted wild boar. By contrast, passive surveillance means the sampling 
or reporting of animals, which are suspicious, thus, the number of sampled animals was not 
planed beforehand, is not predictable and can only be influenced to a limited extent (Schulz, 
2016). In case of ASF in wild boar, passive surveillance means the reporting or sampling of 
animals that were found dead, shot sick or that were injured in a road traffic accident (RTA). 
Due to the high case/fatality ratio of ASF and the consequently low proportion of surviving wild 
boar, it is known that passive surveillance is most effective to detect ASF-infected wild boar 
(Nurmoja et al., 2017b, European Food Safety Authority, 2018, European Food Safety 
Authority, 2019, Schulz et al., 2019a). Montgomery (1921) had already noted that ASF-
diseased pigs sought proximity to water. These findings were supported by the increased 
detection of dead wild boar close to or even in water bodies in the current epidemic and can 
help to design effective risk-based surveillance measures (European Food Safety Authority et 
al., 2017, Morelle et al., 2019).  

Several studies showed that a high wild boar population supports the spread and maintenance 
of ASF (Nurmoja et al., 2017b, European Food Safety Authority, 2018, Schulz et al., 2019a). 
Moreover, the spread of ASF in the three Baltic States slowed down over time. Simultaneously, 
the population density declined significantly, probably due to the high case/ fatality ratio of ASF 
(Morelle et al., 2020). Despite of the knowledge that wild boar population density plays a role 
in the spread of ASF, the accurate estimations of these densities are difficult (European Food 
Safety Authority, 2018, ENETWILD-consortium et al., 2019). Currently, mainly hunting bag 
data are used for wild boar density estimations, usually taking the associated limitations into 
account.   

In a narrative review, environmental risk factors for ASF in Europa were summarized. Thus, 
more evidence was created and the results can be used to improve ASF surveillance and 
control.   

• Contribution (Publication 9): BERGMANN, H., SCHULZ, K., CONRATHS, F. J. & 
SAUTER-LOUIS, C. 2021. A Review of Environmental Risk Factors for African Swine 
Fever in European Wild Boar. Animals, 11, 2692. https://doi.org/10.3390/ani11092692  

Although it is known that passive surveillance is the most effective surveillance measure to 
detect the disease early, little is known about the risk of a wild boar that was killed in an RTA 

https://doi.org/10.3390/ani11092692
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to be ASF-positive. Thus, the question arose whether wild boar injured or killed in an RTA 
should be sampled and tested for ASFV or whether the risk that they are ASF-positive is 
negligible and the resources should rather be saved. ASF wild boar surveillance data from 
Estonia and Latvia were analyzed and detection probabilities were compared.  

• Contribution (Publication 10): SCHULZ, K., CONRATHS, F. J., STAUBACH, C., 
VILTROP, A., OĻŠEVSKIS, E., NURMOJA, I., LAMBERGA, K. & SAUTER-LOUIS, C. 
2020. To sample or not to sample? Detection of African swine fever in wild boar killed 
in road traffic accidents. Transboundary and Emerging Diseases 67, 1816-1819. 
https://doi.org/10.1111/tbed.13560  

Surveillance efforts do not only depend on the probability of disease detection, but also on the 
stage of the epidemic and the respective surveillance objective (Hoinville et al., 2013). In case 
of early detection of a new ASF introduction, enhanced passive surveillance is crucial. 
However, in the case of an almost endemic situation like in the Baltic States, the number of 
detectable dead wild boar decreases and due to the significantly reduced wild boar density, it 
becomes difficult to detect any ASF-positive wild boar. Thus, surveillance efforts should be 
increased to determine the disease status within a country, even under these epidemiological 
conditions. In Estonia, no ASFV-positive wild boar were detected from February 2019 until 
August 2020. Before, in 2018, an increase of wild boar that tested solely positive for ASFV-
specific antibodies and a decrease of ASFV-positive wild boar could already be found (Schulz 
et al., 2019b). The long absence of the detection of ASFV in the country raised the question 
about the requirements for a country to declare the freedom from ASF in wild boar. The 
international requirements of the World Organization for Animal Health (OIE) do not 
differentiate between ASFV-positive and serologically positive wild boar. Thus, even in 
absence of detectable ASFV, but in presence of wild boar with ASFV-specific antibodies, a 
country cannot be declared officially free from ASF. It is not yet known, how long ASFV-specific 
antibodies can be detected in wild boar that survived an ASF infection, which complicates the 
discussion regarding the status of freedom from the disease. Thus, a study was carried out 
that dealt in detail with the issues raised above.  

• Contribution (Publication 11): SCHULZ, K., STAUBACH, C., BLOME, S., NURMOJA, 
I., VILTROP, A., CONRATHS, F. J., KRISTIAN, M. & SAUTER-LOUIS, C. 2020. How 
to Demonstrate Freedom from African Swine Fever in Wild Boar-Estonia as an 
Example. Vaccines, 8, 336. https://doi.org/10.3390/vaccines8020336 

Unfortunately, and despite all efforts to eliminate the disease, after the apparent absent of 
ASFV in Estonia for 1.5 years, the virus was detected again in a wild boar found dead in August 
2020. Further cases followed swiftly. Thus, we investigated different hypotheses, which could 
serve as an explanation of what happened in Estonia.  

https://doi.org/10.1111/tbed.13560
https://doi.org/10.3390/vaccines8020336
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• Contribution (Publication 12): SCHULZ, K., SCHULZ, J., STAUBACH, C., BLOME, S., 
NURMOJA, I., CONRATHS, F. J., SAUTER-LOUIS, C. & VILTROP, A. 2021. African 
Swine Fever Re-Emerging in Estonia: The Role of Seropositive Wild Boar from an 
Epidemiological Perspective. Viruses, 13, 2121. https://doi.org/10.3390/v13112121 

Similar to other wildlife diseases, the control of ASF in wild boar is complex. In domestic pigs, 
the control is much easier as the affected epidemiological unit is usually defined and directly 
and indirectly affected animals can be eliminated. To control ASF in wild boar populations, 
several control measures are applied and discussed. Measures range from a hunting ban to 
increased targeted hunting of female wild boar. In several countries, incentives are paid to 
support passive surveillance or increased hunting efforts. Fencing affected areas is often used 
to limit the further spread of the virus (European Food Safety Authority, 2015, Guinat et al., 
2016, Šatrán, 2019). Despite the various control measures and their intensive implementation, 
the virus continues to spread within and between countries. Aiming to assess the effectiveness 
of different ASF control measures and thus to potentially improve ASF control in wild boar, 
control measures were evaluated based on Latvian ASF wild boar surveillance data.  

• Contribution (Publication 13): SCHULZ, K., OĻŠEVSKIS, E., STAUBACH, C., 
LAMBERGA, K., SERŽANTS, M., CVETKOVA, S., CONRATHS, F. J. & SAUTER-
LOUIS, C. 2019. Epidemiological evaluation of Latvian control measures for African 
swine fever in wild boar on the basis of surveillance data. Scientific Reports, 9, 4189. 
https://doi.org/10.1038/s41598-019-40962-3 

In the context of the current ASF epidemic, so far only two European countries succeeded in 
eliminating ASF from their wild boar populations. In Belgium and in the Czech Republic, where 
the disease was probably introduced through human behavior and only at one single location 
(‘point source exposure’), the disease has only been present in wild boar. The fast 
implementation of intensive control measures and the lack of new virus introduction supported 
the containment of the spread of the disease and made an elimination possible.  

In 2020, ASF emerged in German wild boar for the first time and it was obvious that the choice 
of control measures and their implementation was based on those used by the two countries 
that had successfully eliminated ASF. However, in contrast to Belgium and the Czech 
Republic, the disease was introduced into Germany by immigration of infected wild boar from 
western Poland over a line of more than 100 km. Thus, instead of having to control a single 
virus introduction, in Germany, the disease was introduced in different locations, which 
required a revision of existing and the design of new control measures, but also a prudent use 
of the available resources. The emergence of ASF in Germany was described and the first six 
months of the epidemic were compared with those in Belgium and the Czech Republic. The 
aim was to show that the situations differed and that the choice of control measures therefore 
had to be adapted.   

https://doi.org/10.3390/v13112121
https://doi.org/10.1038/s41598-019-40962-3
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• Contribution (Publication 14): SAUTER-LOUIS, C., FORTH, J. H., PROBST, C., 
STAUBACH, C., HLINAK, A., RUDOVSKY, A., HOLLAND, D., SCHLIEBEN, P., 
GÖLDNER, M., SCHATZ, J., BOCK, S., FISCHER, M., SCHULZ, K., HOMEIER-
BACHMANN, T., PLAGEMANN, R., KLAAß, U., MARQUART, R., METTENLEITER, T. 
C., BEER, M., CONRATHS, F. J. & BLOME, S. 2020. Joining the club: First detection 
of African swine fever in wild boar in Germany. Transboundary and Emerging 
Diseases, 68: 1744–1752. https://doi.org/10.1111/tbed.13890  

• Contribution (Publication 15): SAUTER-LOUIS, C., SCHULZ, K., RICHTER, M., 
STAUBACH, C., METTENLEITER, T. C. & CONRATHS, F. J. 2021. African swine 
fever: Why the situation in Germany is not comparable to that in the Czech Republic or 
Belgium. Transboundary and Emerging Diseases, 1-8. 
https://doi.org/10.1111/tbed.14231  

  

https://doi.org/10.1111/tbed.13890
https://doi.org/10.1111/tbed.14231
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3.2.3.1 A Review of Environmental Risk Factors for African Swine Fever in European 
Wild Boar 

 
Hannes Bergmann, Katja Schulz, Franz J. Conraths and Carola Sauter-Louis 
 
Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
BERGMANN, H., SCHULZ, K., CONRATHS, F. J. & SAUTER-LOUIS, C. 2021. A Review of 
Environmental Risk Factors for African Swine Fever in European Wild Boar. Animals, 11, 2692. 
https://doi.org/10.3390/ani11092692 
 
Highlights 

• Risk-based surveillance can increase the detection probability and save resources 
• Active wild boar carcass search should be increased during times of peak disease 

occurrence 
• Wild boar prefer forested areas 
• Including risk factors in the design and implementation of surveillance and control is 

vital to increase the chances of success 

  

https://doi.org/10.3390/ani11092692
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3.2.3.2 To sample or not to sample? Detection of African swine fever in wild boar killed 
in road traffic accidents 

 
Katja Schulz1, Franz Josef Conraths1, Christoph Staubach1, Arvo Viltrop2, Edvīns Oļševskis3,4, 
Imbi Nurmoja2,5, Kristīne Lamberga3,6 and Carola Sauter-Louis1 
 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
2Estonian University of Life Science, Institute of Veterinary Medicine and Animal Sciences,  
Kreutzwaldi 62, 51014 Tartu, Estonia.  
 
3Food and Veterinary Service, Riga, Peldu 30, LV-1050.  
 
4Institute of Food Safety, Animal Health and Environment - "BIOR", Riga, Lejupes 3, LV-1076. 
  
5Estonian Veterinary and Food Laboratory (VFL), Kreutzwaldi 30, 51006 Tartu, Estonia. 
 
6Latvian University of Life Sciences and Technologies, Liela Street 2, Jelgava, LV-3001. 
 
SCHULZ, K., CONRATHS, F. J., STAUBACH, C., VILTROP, A., OĻŠEVSKIS, E., NURMOJA, 
I., LAMBERGA, K. & SAUTER-LOUIS, C. 2020. To sample or not to sample? Detection of 
African swine fever in wild boar killed in road traffic accidents. Transboundary and Emerging 
Diseases, 67, 1816-1819. https://doi.org/10.1111/tbed.13560  
 
Highlights 

• In 5 years and from 108,224 data records, only 99 samples originated from wild boar 
killed through an RTA 

• Reporting errors should be avoided to allow reliable epidemiological evaluations  
• The probability to detect an ASF-positive animal among hunted wild boar is not 

significantly higher than among wild boar involved in a RTA 
• Increasing the sample size and thus the power of surveillance, all wild boar found dead 

no matter if killed through an RTA or died due to any other reason should be tested for 
ASF virus  

  

https://doi.org/10.1111/tbed.13560
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3.2.3.3 How to demonstrate freedom from African swine fever in wild boar –Estonia as 
an example 

 
Katja Schulz1, Christoph Staubach1, Sandra Blome2, Imbi Nurmoja3,4, Arvo Viltrop4,  
Franz Josef Conraths1, Maarja Kristian5 and Carola Sauter-Louis1 
 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald – Insel Riems, Germany. 
 
2Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of Diagnostic 
Virology, Südufer 10, 17493 Greifswald – Insel Riems, Germany. 
 
3Estonian Veterinary and Food Laboratory (VFL), Kreutzwaldi 30, 51006 Tartu, Estonia. 
 
4Estonian University of Life Science, Institute of Veterinary Medicine and Animal Sciences, 
Kreutzwaldi 62, 51014 Tartu, Estonia. 
 
5Veterinary and Food Board, Väike-Paala 3, 11415 Tallinn, Estonia. 
 
SCHULZ, K., STAUBACH, C., BLOME, S., NURMOJA, I., VILTROP, A., CONRATHS, F. J., 
KRISTIAN, M. & SAUTER-LOUIS, C. 2020. How to Demonstrate Freedom from African Swine 
Fever in Wild Boar-Estonia as an Example. Vaccines, 8, 336.   
https://doi.org/10.3390/vaccines8020336 
 
Highlights 

• For an official declaration of freedom from ASF in wild boar, the country specific 
surveillance has to demonstrate that no ASFV and no wild boar with ASFV-specific 
antibodies are present 

• The low population density developing in the course of an ASF epidemic stresses out 
the urgent need to maintain strong active and passive surveillance measures   

• Due to the lack of scientific evidence regarding the role of seropositive animals in the 
transmission of ASF, a way of dealing with such animals must be considered within the 
framework of the demonstration of freedom from ASF   

• ASF should be added on the disease list of the OIE for which an official procedure for 
recognition of disease status already exists 

  

https://doi.org/10.3390/vaccines8020336
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3.2.3.4 African Swine Fever Re-Emerging in Estonia: The Role of Seropositive Wild 
Boar from an Epidemiological Perspective 

 
Katja Schulz1,†, Jana Schulz1,†, Christoph Staubach1, Sandra Blome2, Imbi Nurmoja3, Franz J. 
Conraths1, Carola Sauter-Louis1,‡ and Arvo Viltrop4,‡ 

† Shared first authors. 
‡ Shared last authors. 
 
1Institute of Epidemiology, Friedrich-Loeffler-Institut, Federal Research Institute for Animal 
Health, Südufer 10, 17498 Greifswald-Insel Riems, Germany.  
 
2Institute of Diagnostic Virology, Friedrich-Loeffler-Institut, Federal Research Institute for 
Animal Health, Südufer 10, 17498 Greifswald- Insel Riems, Germany. 
 
3Estonian Veterinary and Food Laboratory (VFL), Kreutzwaldi 30, 51006 Tartu, Estonia 
 
4Institute of Veterinary medicine and Animal Sciences, Estonian University of Life Science, 
Kreutzwaldi 62, 51014 Tartu, Estonia. 
 
SCHULZ, K., SCHULZ, J., STAUBACH, C., BLOME, S., NURMOJA, I., CONRATHS, F. J., 
SAUTER-LOUIS, C. & VILTROP, A. 2021. African Swine Fever Re-Emerging in Estonia: The 
Role of Seropositive Wild Boar from an Epidemiological Perspective. Viruses, 13, 2121. 
https://doi.org/10.3390/v13112121  
 
Highlights 

• ASFV circulation at a low prevalence without detection for 1.5 years is very unlikely  
• Disease spread by seropositive, but ASFV-negative wild boar seems unlikely but 

cannot be completely ruled out 
• New introduction of ASFV into the Estonian wild boar population seems to be the most 

likely explanation for the re-emergence of ASFV-positive animals after 1.5 years  
• Long-term collaborative and interdisciplinary efforts are needed to successfully 

control ASF in wild boar 

  

https://doi.org/10.3390/v13112121
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3.2.3.5 Epidemiological evaluation of Latvian control measures for African swine fever 
in wild boar on the basis of surveillance data 

 
Katja Schulz1, Edvīns Oļševskis2,3, Christoph Staubach1, Kristīne Lamberga2, Mārtiņš 
Seržants2, Svetlana Cvetkova3, Franz Josef Conraths1 and Carola Sauter-Louis1 
 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17498 Greifswald-Insel Riems, Germany.  
 
2Food and Veterinary Service, Riga, Peldu 30, LV-1050, Latvia. 
 
3Institute of Food Safety, Animal Health and Environment - "BIOR", Riga, Lejupes 3, LV-1076. 
 
SCHULZ, K., OĻŠEVSKIS, E., STAUBACH, C., LAMBERGA, K., SERŽANTS, M., 
CVETKOVA, S., CONRATHS, F. J. & SAUTER-LOUIS, C. 2019. Epidemiological evaluation 
of Latvian control measures for African swine fever in wild boar on the basis of surveillance 
data. Scientific Reports, 9, 4189. https://doi.org/10.1038/s41598-019-40962-3  
 
Highlights 

• Also in Latvia, a significant reduction of the population density could be observed over 
time  

• Paying incentives to all persons who report dead wild boar to the veterinary authorities 
and permission to use silencers and night vision devices for wild boar hunting indicated 
a potential slight effect on the estimated ASF prevalence 

• Incentives should help to motivate hunters also to hunt outside the hunting season 
• None of the control measures applied in Latvia during the present ASF epidemic 

showed a statistically significant effect on the prevalence estimates 

  

https://doi.org/10.1038/s41598-019-40962-3
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3.2.3.6 Joining the club: First detection of African swine fever in wild boar in Germany 

 
Carola Sauter-Louis1†, Jan-Hendrik Forth1†, Carolina Probst1, Christoph Staubach1, Andreas 
Hlinak2, Annett Rudovsky3, Patricia Schlieben2, Melanie Göldner2, Juliane Schatz2, Sabine 
Bock2, Melina Fischer1, Katja Schulz1, Timo Homeier-Bachmann1, Ulf Klaaß3, Ronny 
Marquart3, Thomas C. Mettenleiter1, Martin Beer1, Franz Conraths1‡ and Sandra Blome1‡ 
† Shared first authors. 
‡ Shared last authors. 
 
1Friedrich-Loeffler-Institut, Südufer 10, 17493 Greifswald – Insel Riems, Germany 
 
2Landeslabor Berlin-Brandenburg, Gerhard-Neumann-Str. 2, 15236 Frankfurt (Oder) 
 
3Landesamt für Arbeitsschutz, Verbraucherschutz und Gesundheit, Abteilung 
Verbraucherschutz, Dezernat V2, Dorfstr. 1, 14513 Teltow OT Ruhlsdorf 
 
SAUTER-LOUIS, C., FORTH, J. H., PROBST, C., STAUBACH, C., HLINAK, A., RUDOVSKY, 
A., HOLLAND, D., SCHLIEBEN, P., GÖLDNER, M., SCHATZ, J., BOCK, S., FISCHER, M., 
SCHULZ, K., HOMEIER-BACHMANN, T., PLAGEMANN, R., KLAAß, U., MARQUART, R., 
METTENLEITER, T. C., BEER, M., CONRATHS, F. J. & BLOME, S. 2020. Joining the club: 
First detection of African swine fever in wild boar in Germany. Transboundary and Emerging 
Diseases, 68: 1744–1752. https://doi.org/10.1111/tbed.13890  
 
Highlights 

• The first ASF-positive wild boar carcass in Germany was detected in September 2020 
• All first cases were detected close to the Polish border 
• The virus was probably introduced into Germany in early July 2020 or even earlier 
• The ASFV Germany 2020/1 sequence showed 99.9% nucleotide sequence identity to 

the virus, which originated from an outbreak south of Warsaw in 2017 
  

https://doi.org/10.1111/tbed.13890
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3.2.3.7 African swine fever: Why the situation in Germany is not comparable to that in 
the Czech Republic or Belgium 

 
Carola Sauter-Louis1, Katja Schulz1, Michael Richter2, Christoph Staubach1, Thomas C. 
Mettenleiter3 and Franz J. Conraths1 

 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Greifswald – Insel Riems, Germany. 
 
2Sächsisches Ministerium für Soziales und Verbraucherschutz, Dresden, Germany. 
 
3Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of Molecular 
Biology, Greifswald – Insel Riems, Germany.  
 
SAUTER-LOUIS, C., SCHULZ, K., RICHTER, M., STAUBACH, C., METTENLEITER, T. C. & 
CONRATHS, F. J. 2021. African swine fever: Why the situation in Germany is not comparable 
to that in the Czech Republic or Belgium. Transboundary and Emerging Diseases, 1-8. 
https://doi.org/10.1111/tbed.14231 
 
Highlights 

• All cases in the Czech Republic and in Belgium clustered in one single defined area, 
suggesting point-source introductions, whereas in Germany four distinct spatial 
clusters were observed 

• Germany experienced several independent ASFV introductions 
• The course of the disease was similar in all clusters but the overall situation differed 

between Germany and the other two countries 
• Control measures cannot be copied from Belgium and the Czech Republic but have to 

be adapted according to the constant infection pressure being present in Germany 
  

https://doi.org/10.1111/tbed.14231
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4 Participatory epidemiology 

4.1 Scientific background 

The term participatory epidemiology (PE) was first used in 1993 (Catley, 2020). However, 
participatory approaches had already before been integrated into applied veterinary 
epidemiology, for example within the framework of rinderpest eradication (Mariner et al., 2012). 
The methods originate from social sciences, where the knowledge about the importance of 
communication and mutual understanding is deeply rooted. To understand PE and its concept, 
the term participation has to be explained. Arnstein (1969) developed a ladder of citizen 
participation, which illustrates that participation has different levels ranking from non-
participation to citizen control. She emphasised the importance of considering these 
differences in the gradations when using the term (Arnstein, 1969). Similarly, Wright (2021) 
described the different levels of participation, whereby also only three levels are regarded as 
true participation. Considering the described model, co-determination, partial decision-making 
power and decision-making power can be understood as true participation. Due to legal 
regulations and practical feasibility, participation of affected communities and people in the 
field of animal disease control is often only possible to a limited extent. Catley et al. (2012) 
defined PE in animal health systems as “the systematic use of participatory approaches and 
methods to improve understanding of diseases and options for animal disease control.”  

The use of participatory approaches in veterinary medicine mainly evolved from the need in 
developing countries to overcome cultural barriers and logistic limitations (Jost et al., 2007, 
Alders et al., 2020). It became evident that to monitor and control livestock diseases 
successfully and to evaluate the effectiveness of the adopted measures, local communities, 
their perceptions and particularly their priorities had to be included in the design and the 
implementation of any measures. Particularly in multicultural settings, it became clear that 
scientists needed to engage more closely with the local culture to develop an understanding 
and to formulate research questions relevant to the potentially affected communities (Catley 
et al., 2012). The awareness grew that not only the locals can learn from the scientists, but the 
scientist themselves can learn from the locals (Jost et al., 2007). Thus, in contrast to 
conventional “top-down” approaches, where the experts tell people, how to implement a 
promising strategy, more and more “bottom-up” and demand-driven approaches are being 
employed (Alders et al., 2020).  

The application of participatory methods usually includes the use of different tools, whereby 
communication plays a crucial role. In conventional interviews, close questions usually prevail 
and the room for the respondent to express his or her own opinion or to formulate wishes and 
concerns are limited. In contrast, semi-structured interviews and focus group discussions 
(FGD) are only moderated by the researchers and commonly, they only follow a rough checklist 
to keep the thread going, while avoiding to influence the direction of the discussion too much 



 
 
 
 
 

 
233 

 

(Mariner and Roeder, 2003). Thus, the implementation of these methods give participants the 
opportunity to express themselves freely and to share thoughts that may bring to light important 
discussion points that were not considered beforehand by the researcher. Further tools can be 
used to visualize, rank or score certain aspects (Jost et al., 2007, Catley et al., 2012). Methods 
like mapping local conditions or illustrating relationships or information flows with the help of 
diagrams are easy to understand and provide very good insights into the views of those 
affected. The use of ranking and scoring tools has the advantage that different aspects, such 
as disease symptoms, control measures, etc., can be weighted against each other with regard 
to the factor of interest, e. g. importance or acceptance (Bedelian et al., 2007, Molla and Delil, 
2015). Furthermore, the use of these methods usually yields quantitative data in addition to 
qualitative ones, thus allowing comparisons (Jost et al., 2007, Shiferaw et al., 2010).  

In their comprehensive review, Allepuz et al. (2017) confirmed that until 2015, the great 
majority of PE studies had been applied in Africa and Asia. The main topics, which were 
approached by PE, were needs assessments, prioritization and animal disease surveillance 
and control. For a long time, the scientific community took a rather critical position towards 
qualitative research and qualitative results. Their quality, reliability and generalizability were 
doubted (Mays and Pope, 2000), which may at least in part explain the main use of PE in 
developing countries. In the meantime, however, scientists increasingly realize that the use of 
participatory methods can also be beneficial in industrialized countries (Wright, 2021). The 
increasing complexity of animal disease surveillance and control due to globalization, the 
growing awareness of potential zoonotic epidemics and the raising health threat due to 
antimicrobial resistance illustrates the urgent need of the establishment of approaches, which 
include stakeholders and the affected communities.  

Probably the most recent and prominent example of the urgent need to involve affected groups 
of people and to improve transdisciplinary communication is the current COVID pandemic. 
Particularly with regard to the acceptability of the vaccination, communication with the different 
groups of people is inevitable and it is quite possible that the involvement of the community 
including PE can increase the acceptance of vaccination (Burgess et al., 2021). Roche et al. 
(2020) showed that the inclusion of PE in disease management on dairy farms can be 
economically worthwhile. In a European participatory study with the aim to identify options to 
improve dairy herd health, Sjostrom et al. (2019) experienced a very positive feedback by the 
participating farmers and veterinarians. They appreciated to be perceived as an equal part of 
the discussion in contrast to previous experiences of top-down communication (Sjostrom et 
al., 2019). Similarly, Schulz et al. (2016) reported a high degree of acceptability of participatory 
methods among hunters regarding the surveillance of CSF in wild boar. This positive feedback 
of participants and involved key figures demonstrates the high potential of PE to engage 
affected stakeholders and thus to increase the long-term effectivity of animal disease 
surveillance and control. The mere fact that people realize that scientists and decision makers 
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listen to them and take them serious has the potential to increase the willingness of 
communities and individuals to cooperate and support disease control measures.             

4.2 Contributions 

4.2.1 General considerations 

Participatory epidemiology includes a wide range of different methods. When facing complex 
and difficult situation such as the current ASF epidemic in wild boar, an interdisciplinary 
approach is inevitable. The participatory “World Café” method can be used to gather expert 
opinions or perceptions of affected people. However, currently, it is mainly used in public health 
settings (Stockigt et al., 2013, MacFarlane et al., 2017, Coetzee et al., 2020). Collecting expert 
opinions regarding ASF control measures, a participatory workshop was successfully 
conducted and the “World Café” method was applied.  

• Contribution (Publication 16): JORI, F., CHENAIS, E., BOINAS, F., BUSAUSKAS, P., 
DHOLLLANDER, S., FLEISCHMANN, L., OLSEVSKIS, E., RIJKS, J. M., SCHULZ, K., 
THULKE, H. H., VILTROP, A. & STAHL, K. 2020. Application of the World Café method 
to discuss the efficiency of African swine fever control strategies in European wild boar 
(Sus scrofa) populations. Preventive Veterinary Medicine, 105178. 
https://doi.org/10.1016/j.prevetmed.2020.105178 

The increasing appreciation of the potential of PE in veterinary epidemiology is promising. 
However, this increased use of the methodology also carries the risk of professionally and 
scientifically inadequate implementations. In addition to the general ability of the moderator to 
communicate in a comprehensible and attentive manner, which is unfortunately all too often 
taken for granted (Westberg et al., 2010, Berglund et al., 2013), other aspects must be taken 
into account in the planning and successful implementation of PE studies.  

• Contribution (Publication 17): FISCHER, K., SCHULZ, K. & CHENAIS, E. 2020. “Can 
we agree on that”? Plurality, power and language in participatory research. Preventive 
Veterinary Medicine, 180, 104991. https://doi.org/10.1016/j.prevetmed.2020.104991  

  

https://doi.org/10.1016/j.prevetmed.2020.105178
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4.2.1.1 Using the World Café model to evaluate methods for controlling African swine 
fever in European wild boar (Sus scrofa) populations. 

Ferran Jori1, Karl Ståhl2, Fernando Boinas3, Paulius Busauskas4, Sofie Dholllander5, Larissa 
Fleischmann6, Katja Schulz7, Edvins Olsevskis8, Jolianne M. Rijks9, Hans-HermanThulke10, 
Arvo Viltrop11and Erika Chenais2 
 
1Animal, Health, Territories, Risks and Ecosystems (ASTRE), CIRAD-INRA/Université de 
Montpellier, 34398 Montpellier, France. 
 
2National Veterinary Institute, Uppsala, Sweden. 
 
3Faculdade de Veterinaria, Universidade Tecnica de Lisboa, Portugal. 
 
4Emergency Response Department, State Food and Veterinary Service, Vilnius, Lithuania. 
 
5European Food Safety Agency, Parma, Italy. 
 
6Department of Human Geography, Martin-Luther-Universität Halle-Wittenberg, 06120 Halle, 
Germany. 
 
7Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, 17493 Greifswald-Riems, Germany. 
 
8Food and Veterinary Service, Riga, Peldu 30, LV-1050, Latvia. 
 
9Dutch Wildlife Health Centre, Faculty of Veterinary Medicine, Utrecht University, The 
Netherlands. 
 
10Department of Ecological Modelling, PG Ecological, Epidemiology, Helmholtz Centre for 
Environmental Research - UFZ, Permoserstr. 15, 04318 Leipzig, Germany. 
 
11Estonian University of Life Science, Institute of Veterinary Medicine and Animal Sciences, 
Kreutzwaldi 62, 51014, Tartu, Estonia. 
 
JORI, F., CHENAIS, E., BOINAS, F., BUSAUSKAS, P., DHOLLLANDER, S., FLEISCHMANN, 
L., OLSEVSKIS, E., RIJKS, J. M., SCHULZ, K., THULKE, H. H., VILTROP, A. & STAHL, K. 
2020. Application of the World Café method to discuss the efficiency of African swine fever 
control strategies in European wild boar (Sus scrofa) populations. Preventive Veterinary 
Medicine, 105178. https://doi.org/10.1016/j.prevetmed.2020.105178 
 
Highlights 

• Using the participatory World Café method successfully supported the interactive 
identification of different expert opinions regarding the control of ASF  

• Regular awareness campaigns and motivation incentives are necessary to maintain 
the involvement of stakeholders 

• The implementation of fences is controversially disputed 
• The success of passive surveillance highly depends on the willingness of involved 

stakeholders to support this measure  

https://doi.org/10.1016/j.prevetmed.2020.105178
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4.2.1.2 “Can we agree on that”? Plurality, power and language in participatory 
research 

 
Klara Fischer1, Katja Schulz2 and Erika Chenais3 
 

1Department of Urban and Rural Development, Swedish University of Agricultural Sciences, 
Box 7012, 75007 Uppsala, Sweden. 
 
2Friedrich-Loeffler-Insitut, Institute of Epidemiology, Südufer 10, 17493 Greifswald - Insel 
Riems, Germany. 
 
3Department of disease control and epidemiology, National Veterinary Institute, SVA, 751 89, 
Uppsala, Sweden. 
 
FISCHER, K., SCHULZ, K. & CHENAIS, E. 2020. “Can we agree on that”? Plurality, power 
and language in participatory research. Preventive Veterinary Medicine, 180, 104991. 
https://doi.org/10.1016/j.prevetmed.2020.104991 
 
Highlights 

• Language and translation have hardly been considered in participatory epidemiology 
• Facilitators and interpreters are crucial for the research 
• Striving for consensus and analysing group averages prevents weaker voices from 

being heard  
• Power relations and plurality in focus groups need to be better integrated 

  

https://doi.org/10.1016/j.prevetmed.2020.104991
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4.2.2 Acceptance studies  

Participatory methods are particularly suited to evaluate the acceptability of defined measures 
by affected persons (Calba et al., 2015b, Calba et al., 2016). Following Meynard et al. (2008), 
acceptability is the “willingness of users to be involved in the operation of the system”. The 
Centers for Disease Control and Prevention (CDC) mentioned acceptability as one of the main 
qualitative characteristics within disease surveillance (German et al., 2001). Within the 
framework of animal diseases, it is often the farmer, the farm veterinarian or, in case of wildlife 
diseases, the hunter, whose cooperation is essential for successful disease surveillance and 
control. Several studies have hypothesised that weaknesses in animal disease surveillance 
systems or ineffective disease control measures may be due to insufficient involvement of the 
key stakeholders concerned. These studies showed that the application of participatory 
methods can help to identify hindering factors decreasing the acceptability or motivational 
options, which have the potential to increase the willingness of key figures to participant in the 
system and support the effectivity of proposed measures (Pfeiffer, 2013, Bronner et al., 2014, 
Calba et al., 2016, Schulz et al., 2016, Ciaravino et al., 2017).  

Schulz et al. (2016) could show that hunters oppose certain measures within the surveillance 
of CSF in wild boar. They listed several reasons, why hunters were not willing to support 
passive surveillance, i.e. the detection, reporting and sampling of wild boar carcasses. 
However, particularly with regard to ASF in wild boar, passive surveillance is one of the most 
important tools to advance disease detection and control. The willingness to report noticeable 
events is crucial, particularly in the surveillance and control of emerging infectious diseases 
(National Research Council Committee on Achieving Sustainable Global Capacity for and 
Response to Emerging Diseases of Zoonotic, 2009). Thus, in case of ASF, the willingness of 
hunters to support passive surveillance is crucial to control the spread of ASF. In Estonia and 
in Latvia, a participatory study was conducted to investigate the acceptability of hunters for 
certain ASF control measures and for motivational options to support passive surveillance.  

• Contribution (Publication 18): URNER, N., MÕTUS, K., NURMOJA, I., SCHULZ, J., 
SAUTER-LOUIS, C., STAUBACH, C., CONRATHS, F. J. & SCHULZ, K. 2020. Hunters’ 
Acceptance of Measures against African Swine Fever in Wild Boar in Estonia. 
Preventive Veterinary Medicine, 182, 105121.  
https://doi.org/10.1016/j.prevetmed.2020.105121. 

• Contribution (Publication 19): URNER, N., SERŽANTS, M., UŽULE, M., SAUTER-
LOUIS, C., STAUBACH, C., LAMBERGA, K., OĻŠEVSKIS, E., CONRATHS, F. J. & 
SCHULZ, K. 2021. Hunters’ view on the control of African swine fever in wild boar. A 
participatory study in Latvia. Preventive Veterinary Medicine, 186, 105229. 
https://doi.org/10.1016/j.prevetmed.2020.105229 
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Identifying differences and similarities between these two studies and thus emphasizing the 
motives of hunters to prefer or refuse certain control measures opens up the possibility to 
address and improve disease control accordingly. Furthermore, by comparing the studies, 
external factors influencing the quality of the studies were investigated and discussed.   

• Contribution (Publication 20): URNER, N., SAUTER-LOUIS, C., STAUBACH, C., 
CONRATHS, F. J. & SCHULZ, K. 2021. A comparison of perceptions of Estonian and 
Latvian hunters with regard to the control of African Swine Fever. Frontiers in Veterinary 
Science, 8. https://doi.org/10.3389/fvets.2021.642126 

  

https://doi.org/10.3389/fvets.2021.642126
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4.2.2.1 Hunters’ Acceptance of Measures against African Swine Fever in Wild Boar in 
Estonia 

 
Nico Urner1, Kerli Mõtus2, Imbi Nurmoja2,3, Jana Schulz4, Carola Sauter-Louis1, Christoph 
Staubach1, Franz J. Conraths1 and Katja Schulz1 
 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
2Estonian University of Life Science, Institute of Veterinary Medicine and Animal Sciences,  
Kreutzwaldi 62, 51014 Tartu, Estonia. 
 
3Estonian Veterinary and Food Laboratory (VFL), Kreutzwaldi 30, 51006 Tartu, Estonia.  
 
4Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of Novel and 
Emerging Infectious Diseases, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
URNER, N., MÕTUS, K., NURMOJA, I., SCHULZ, J., SAUTER-LOUIS, C., STAUBACH, C., 
CONRATHS, F. J. & SCHULZ, K. 2020. Hunters’ Acceptance of Measures against African 
Swine Fever in Wild Boar in Estonia. Preventive Veterinary Medicine, 182, 105121. 
https://doi.org/10.1016/j.prevetmed.2020.105121 
 
Highlights 

• Estonian hunters perceived the contact to higher ministries as one-way contact just 
receiving orders 

• Hunters trusted themselves the most in the implementation of ASF control measures  
• Hunters supported control measures, which involve increased hunting activities and 

reject measures including hunting restrictions 
• Incentives and the reduction of the infection pressure were perceived as motivating to 

support passive surveillance 
  

https://doi.org/10.1016/j.prevetmed.2020.105121
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4.2.2.2 Hunters’ view on the control of African swine fever in wild boar. A participatory 
study in Latvia. 

 
Nico Urner1, Mārtiņš Seržants2, Māra Užule2, Carola Sauter-Louis1, Christoph Staubach1, 
Kristīne Lamberga2,3, Edvīns Oļševskis2,4, Franz J. Conraths1 and Katja Schulz1 
 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
2Food and Veterinary Service, Riga, Peldu 30, LV-1050. 
 
3Latvian University of Life Sciences and Technologies, Liela Street 2, Jelgava, LV-3001. 
 
4Institute of Food Safety, Animal Health and Environment - "BIOR", Riga, Lejupes 3, LV-1076 
 
URNER, N., SERŽANTS, M., UŽULE, M., SAUTER-LOUIS, C., STAUBACH, C., LAMBERGA, 
K., OĻŠEVSKIS, E., CONRATHS, F. J. & SCHULZ, K. 2021. Hunters’ view on the control of 
African swine fever in wild boar. A participatory study in Latvia. Preventive Veterinary Medicine, 
186, 105229. https://doi.org/10.1016/j.prevetmed.2020.105229 
 
Highlights 

• The hunters’ trust in the Food and Veterinary Service and the State Forest Service was 
high 

• The trust of hunters in vaccination for ASF control emphasised the need to constantly 
communicate with hunters to avoid any false conclusions or hope 

• Hunters expressed the desire for more support regarding the sampling and removal of 
wild boar carcasses 

• The increased hunting of female wild boar was considered as unethical and will not be 
supported 

  

https://doi.org/10.1016/j.prevetmed.2020.105229
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4.2.2.3 A comparison of perceptions of Estonian and Latvian hunters with regard to 
the control of African swine fever 

 
Nico Urner, Carola Sauter-Louis, Christoph Staubach, Franz J. Conraths and Katja Schulz 
 
Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Epidemiology, Südufer 10, 17493 Greifswald-Insel Riems, Germany. 
 
URNER, N., SAUTER-LOUIS, C., STAUBACH, C., CONRATHS, F. J. & SCHULZ, K. 2021. A 
comparison of perceptions of Estonian and Latvian hunters with regard to the control of African 
Swine Fever. Frontiers in Veterinary Science, 8. https://doi.org/10.3389/fvets.2021.642126 
 
Highlights 

• The choice and the education of facilitators has to be considered to ensure high quality 
studies 

• Translation processes hold the danger for information loss  
• Hunters speak more freely in the absence of any authority members  
• The perceptions towards ASF control measures and motivational options to support 

passive surveillance are very similar in both countries  
  

https://doi.org/10.3389/fvets.2021.642126
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5 Discussion   
African swine fever (ASF) has been a major research topic for almost exactly 100 years, and 
effective treatments or vaccines are still not available. Although the disease only affects suids, 
it is of global concern. It is known that the disease can be transmitted between domestic pigs 
and wild boar. In the past European ASF epidemic on the Iberian Peninsula, the role of wild 
boar was considered negligible. It was even postulated that virus circulation in wild boar 
depended on ASF outbreaks in domestic pig holdings and in case of a successful disease 
eradication in the domestic pig sector, ASFV spread would not be maintained within wild boar 
populations. Thus, it was assumed that infected domestic pigs rather constitute a threat for 
wild boar than vice versa (Mur et al., 2012). However, this view was based on the experience 
of an ASF epidemic in a region with relatively small wild boar population in an environment 
that clearly differs from eastern and central Europe. Currently, it appears that particularly in 
Europe, the susceptibility of wild boar combined with the high wild boar population density 
constitute a serious threat of industrialized pig holdings (Ruiz-Fons et al., 2008, Massei et al., 
2015, European Food Safety Authority, 2018). ASF outbreaks in domestic pig holdings usually 
result in trade restrictions, which consequently entail economic losses (Halasa et al., 2016). 
These consequences and the lack of a curative treatment or vaccine require reliable 
surveillance measures and an effective control of ASF, particularly in wild boar. Despite the 
100 years of research on ASF, the virus managed and still succeeds to spread globally. Not 
only the huge wild boar density and the difficulty to reduce it sustainably, but also wild boar 
behavior and the social structures in wild boar populations impose major challenges regarding 
the control of ASF. Thus, the aim of this thesis and the included publications was to close 
knowledge gaps, but also to examine the epidemiology of ASF in wild boar on the basis of 
comprehensive “real-life” surveillance data. The epidemiological studies served not only to 
increase the knowledge about ASF, but also to identify weakness in ASF surveillance and 
control. Consequently, the integration of methods from PE aimed to support the inclusion of 
insider knowledge and the perceptions of key figures and thus the identification of starting 
points for a more successful design of surveillance and control measures.  

Before Montgomery (1921) classified ASFV as a new virus, the disease was not distinguished 
from CSF (Penrith, 2013). Despite the subsequent differentiation of the two causative viruses 
and their features, surveillance and control measures for ASF in Europe were often adapted 
from the ones designed for CSF. However, comparing the virology, immunology and the 
epidemiology of the two diseases demonstrated the need to consider the diseases separately 
from each other (Publication 1). In the review, it was already shown that the spread and 
transmission rate of ASF seems to be more slowly than that of CSF, which was confirmed in a 
narrative review regarding the spreading speed of ASF (Publication 2). Several experimental 
and field studies could disprove the common and still wide-spread belief that ASF is a highly 
contagious disease. These findings are supported by more recent studies, where slow ASFV 
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spread has been observed within affected farms and wild boar populations, experimentally and 
using modeling approaches (Lamberga et al., 2019, Zani et al., 2019, Mačiulskis et al., 2020, 
Marcon et al., 2020, Pepin et al., 2021). Following the increasing evidence that ASF spread is 
slower than originally assumed, surveillance and control measures have to be adapted. 
Particularly with regard to the surveillance objective “early detection of disease”, the knowledge 
is vital that an introduction of ASF does not necessarily result in an immediately high mortality. 
Even a small number of animals that die on a farm or in a wild boar population may indicate 
an ASFV introduction. Accordingly, to ensure reliable surveillance results, all dead wild boar 
or domestic pigs should be sampled and examined for ASFV, at least in regions, where ASF 
must be expected to occur. However, not only in case of early detection, but also when aiming 
for reduction of virus spread and disease elimination, the detection and sampling of wild boar 
carcasses is essential. Several studies proved that the ASFV can remain infectious for a long 
time in carcasses of infected wild boar and their surrounding (Fischer et al., 2020, Mazur-
Panasiuk and Woźniakowski, 2020). Furthermore, it was shown that wild boar are interested 
in their dead conspecifics and the surrounding soil, even when scavenging was not observed 
(Probst et al., 2017, Masiulis et al., 2019). Using a modeling approach, O'Neill et al. (2020) 
confirmed that infected carcasses play a major role in the spread of ASF.  

Although the spreading speed of ASF is not as fast as assumed, it still can vary considerably. 
Human activities play a crucial role in the spread of ASF, which can be clearly seen in the 
individual point entries in Belgium, the Czech Republic, in western Poland (Saegerman, 2018, 
Mighell and Ward, 2021, Šatrán, 2019), and most recently perhaps also in southern parts of 
Mecklenburg-Western Pomerania, Germany. Mighell and Ward (2021) and Nurmoja et al. 
(2018) showed that the spreading speed of ASF in the domestic pig sector was dependent on 
the number of backyard holdings with a low biosecurity level. The strict ban and the subsequent 
decrease in backyard holdings in Estonia certainly supported the long period without any 
reported ASF outbreaks in domestic pigs. In contrast, in Romania, where the density of 
backyard holdings is very high, the significant spread of ASF between domestic pig holdings 
is indicative (Boklund et al., 2020). In an interdisciplinary review (Publication 3), the current 
knowledge regarding ASF in wild boar was summarized and updated, thus working out the 
challenges in ASF surveillance and control. Not only by reviewing available literature, the 
difficulties in ASF surveillance and control became evident, but also by analyzing ASF wild 
boar surveillance data from the Baltic States. ASF reached Lithuania as the first of the three 
Baltic States in January 2014 (Pautienius et al., 2018). In June of the same year, the disease 
emerged in Latvia (Oļševskis et al., 2016) and finally in September 2014, also Estonia had to 
report ASF cases in wild boar (Publication 4). To assess the epidemiological course of ASF 
in a wild boar population, it is essential to understand and interpret the laboratory test results 
adequately (Publication 5). ASF research showed that animals that get infected with ASFV 
usually yield a PCR-positive laboratory test result after approximately 4 days. In case of a 
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survival of the infected animal, ASFV-specific antibodies can be detected around days 7-10 
post infection, whereby the seropositivity does not allow any statement about the chances of 
survival of the infected wild boar (Blome et al., 2020). This holds true at least for the first 100 
days of infection, in which usually ASFV genome and antibodies are simultaneously 
detectable. In experimental studies, it was shown that pigs that survive an ASFV infection for 
approx. 100 days, usually yield a PCR negative result if sampled, but can still test positive for 
ASFV-specific antibodies (Nurmoja et al., 2017a, Petrov et al., 2018). Thus, it can be assumed 
that the few animals that survive ASF, do not shed the virus and accordingly do not pose a risk 
to further transmit the disease. However, this hypothesis and the role of exclusively 
seropositive wild boar in the ASF epidemic is controversially discussed (European Food Safety 
Authority, 2021) (Publication 12). Extensive analyses of ASF in wild boar revealed similar 
epidemiological courses in the three Baltic countries (Publications 4, 5, 6, 7, 8). The disease 
was introduced in the East and it spread slowly towards the West, affecting almost the entire 
countries after approx. 2 years. Also in Poland, the disease spread within 2-3 years to different 
places within the country (Frant et al., 2020). In these early affected EU member states, ASF 
was probably introduced by migrating infected wild boar from neighboring countries. Although 
first ASF cases were reported from the south of Estonia, the results of our study 
(Publication 4) suggested that the virus was first introduced in the northeast of the country. 
However, the small number of samples that were investigated before the discovery of ASF 
probably prevented an earlier detection. When studying the recent course of ASF in Estonia 
with a long absence of ASFV in the wild boar population and the new emergence of ASFV-
positive wild boar after 1.5 years, it could also be shown that the number of investigated 
samples was too small to detect a circulating virus at a low prevalence (European Food Safety 
Authority, 2021) (Publication 12). However, in 2020, the wild boar population density in 
Estonia was significantly lower than at the beginning of the epidemic in 2014, further 
complicating disease detection. In 2014, the new introduction of the disease reached a 
completely naïve wild boar population, resulting in an increased number of wild boar carcasses 
and the presence of large amounts of ASFV in the environment. Accordingly, the low 
awareness of the public and of hunters before the first ASFV introduction in the country might 
have additionally impeded a timely detection in the north of Estonia. The need to raise 
awareness among affected stakeholders and thus increasing the chance for a successful 
disease control was particularly evident in the field of ASF in domestic pig holdings (Dione et 
al., 2017, Yoo et al., 2020, Bellini et al., 2021, Kurian et al., 2021, Wozniakowski et al., 2021). 
In the study of Vergne et al. (2016), a lack of awareness was identified as justification for 
hunters to waive sampling of wild boar carcasses. The European Food Safety Authority et al. 
(2021) also stressed the urgent need to raise awareness among all key figures involved in the 
surveillance and control of ASF. Using the participatory “World Café” method to gather expert 
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opinion, these findings could be confirmed (Publication 16), emphasizing the need for 
transdisciplinary approaches in the control of ASF. 

Although the course of ASF in the three Baltic States was similar including a decrease of the 
detection of ASFV-positive wild boar and an accumulation of surviving animals, showing 
seropositive and PCR-negative test results, this course was not as obvious in Lithuania as in 
Estonia and Latvia (Publications 7, 8). In 2017 and 2018, the assumed virus load in the wild 
boar population was high, leading to a huge number of samples obtained from wild boar 
carcasses. These numbers also indicated the good cooperation between the involved groups 
of persons in the control of ASF, highlighting the importance of communication and the 
willingness to support disease control. Despite the ongoing circulation of ASFV in Lithuania, 
the number of investigated samples dropped after 2018. Based on a questionnaire, the attitude 
of Lithuanian hunters towards ASF, its surveillance and control was investigated (Stonciute et 
al., 2021). It was found that hunters did not favor to support passive surveillance measures, 
confirming findings from participatory studies (Schulz et al., 2016) (Publications 18, 19). In 
contrast to the PE studies that explored the rationales behind the unpopularity of passive 
surveillance measures, the questionnaire only revealed the dissatisfaction of the hunters with 
these measures. This comparison of the results of the two different methods illustrates the 
advantages of PE. Although a questionnaire study might be easier to conduct, PE is 
irreplaceable, if the aim is to obtain the statements of the hunters directly, i.e. for a better 
understanding and for being able to react by asking for their motives, views and questions. 
However, the lack of motivation of hunters to support passive surveillance was similar in 
Estonia and Latvia (Publications 18, 19) and is therefore not sufficient to explain the slightly 
different course of ASF in Lithuania. Over time, Lithuania reported a huge number of ASF 
outbreaks in domestic pig holdings (Mačiulskis et al., 2020). In contrast to Estonia, small 
backyard holdings played a substantial role in the ASF epidemic. The at least 300 km long 
Lithuanian border with Belarus, where the ASF status in wild boar is officially unknown, but a 
wide-spread occurrence of the disease likely, and wild boar migration across the border as 
well as human border traffic pose a constant risk of “new” virus introductions. These complex 
social interactions and the resulting consequences demonstrate that the control of ASF in wild 
boar and in domestic pig holdings should not be considered separately.  

In all three Baltic countries, the decrease in the wild boar population density over time was 
significant (Publications 5, 8, 13). This was certainly mainly due to ASF itself, but it was 
probably also supported by the implemented control measures such as increased hunting 
(Morelle et al., 2020). The estimations of wild boar density are difficult and different methods, 
their accuracy and their reliability have been a topic of discussion for a long time (European 
Food Safety Authority, 2018, European Food Safety Authority et al., 2021). It has been 
assumed that the true wild boar density is often much higher than the reported numbers (O'Neill 
et al., 2020). In addition to the difficulty of precisely determining wild boar abundance, the 
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methods used in the various countries may differ greatly. Although mostly, density estimates 
are based on the hunting bag or the hunting index of the population density, the methods, how 
these figures are recorded, reported and interpreted, differ, thus hampering comparisons 
(ENETWILD-consortium et al., 2019). However, in the Baltic studies, population densities were 
compared within the countries and over time. Accordingly, the compared data were obtained 
by applying the same methods and thus, the trend in the timely course was considered 
informative. The significant decrease in the wild boar population caused by ASF slowed down 
the spread of ASF and the number of detected ASF-infected wild boar declined. This decline 
is obviously welcome as it may suggest that the control measures were successful, however, 
simultaneously with the decrease in the number of wild boar, the detection probability 
decreases, thus allowing the virus to spread unnoticed at a low prevalence (European Food 
Safety Authority, 2021) (Publication 12). This density drop that can develop in the course of 
an ASF epidemic in wild boar requires a constant vigilance of the involved stakeholders and a 
long-term and economic allocation of available financial and human resources. It is obvious 
that stakeholder engagement and interest decreases over time, particularly in the case of an 
intensive involvement as seen in the three Baltic States at the beginning of the ASF epidemic. 
The re-emergence of ASFV-positive wild boar in Estonia emphasizes the need of continuous 
information, involvement and consideration of the hunting associations and their role in the 
long-term surveillance and control of ASF (Publication 12).  

Regardless of the uncertainties concerning the exact determination of wild boar abundance, a 
high wild boar population density can be seen as a risk factor for a higher probability of ASF 
introduction, detection and also for a faster virus spread (Publications 4, 13) (Food and 
Agriculture Organization of the United Nations et al., 2019, O'Neill et al., 2020). Although other 
studies did not confirm a suspected association between population density and the presence 
of ASF (European Food Safety Authority et al., 2017), the high population density of wild boar 
is still problematic. This is particularly relevant due to the growing wild boar population 
throughout Europe and the high complexity in achieving a lasting reduction (European Food 
Safety Authority, 2018). Thus, joint and increased efforts to reduce the wild boar population 
should be maintained during all stages of the epidemic, but also to prevent new disease 
introductions and establishment of ASF in recently affected regions. This emphasizes again 
the urgent need to have the hunters on board from the beginning and to consolidate a long-
term and sustainable cooperation, which can be supported by the integration of participatory 
methods. Furthermore, several studies identified the intensified hunt of juvenile and female 
wild boar as the best option to reduce the population density effectively. This is mainly due to 
the high level of reproduction, which can start at a very young age (Bieber and Ruf, 2005, 
Toigo et al., 2008, Keuling et al., 2013, European Food Safety Authority, 2018). These 
management recommendations contradict the usual goals of hunters, namely to bring home 
large trophies. Hunting juveniles is therefore not very attractive for hunters. Hunters are often 
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also reluctant to kill adult female wild boar. In their eyes, the females play an essential role in 
the cohesion of the pack and the hunters fear that taking out the leading female will cause the 
pack to break up (Schulz et al., 2016). In addition, there are ethical concerns about hunting 
females and leaving suckling piglets without their mother (Publications 18 and 19). 
Consequently, it is and will be very difficult to motivate hunters to act against their beliefs and 
ethical values. This is particularly the case when their concerns are justified and “right” 
solutions are not easy to define. Leaving piglets without their mother is certainly an animal 
welfare issue, however, the agonizing death of countless wild boar must also be prevented. 
Accordingly, the animal suffering that one is prepared to accept must be weighed up against 
each other, quite apart from the economic consequences of ASF, which of course also carry 
great weight in these discussions. 

Thus, it is inevitable to seek a dialogue, to discuss the common opportunities to reduce the 
wild boar population density sustainably and informing hunters about the differences between 
hunting and disease control. Hunters have to understand the necessity of reducing the wild 
boar population density to avoid further disease spread and thus avoiding animal suffering and 
economic damage. Decision makers should ensure that hunters understand that ASF is a 
disease that leads to a painful death of wild boar and that their help in combating the disease 
is irreplaceable. However, the expertise of hunters and their ethical and epidemiological 
concerns should not only be acknowledged but also seriously considered in the design of 
control measures. It is not enough to try to convince hunters to cooperate but transdisciplinary 
discussions should take place at eye level and justified objections towards certain measures 
should be reviewed and possible alternatives discussed together. 

In addition to the population density, it became indicative in all prevalence studies that the 
probability of detecting an ASF-positive wild boar is much higher in wild boar carcasses than 
in apparently healthy, hunted animals (Publications 4, 5, 6, 7, 8, 11, 13). This result is not 
surprising as, in contrast to other diseases (e.g. CSF), the case/fatality ratio of ASF is very 
high (Publication 1, 2). It was found that the probability to detect an ASF-positive wild boar 
was higher in animals younger than one year (Publication 4, 13). This might be due to a higher 
risk of young animals to die from ASF. However, in further studies, age was not confirmed as 
a risk factor for a higher probability to test positive for ASF (Publication 8), thus emphasizing 
the need to perform sampling independently of the age of the animal.  

In February 2019, Estonia reported the last ASFV-positive wild boar for 1.5 years. During these 
1.5 years, seropositive wild boar were still hunted. Although the issue of persistent ASFV 
carriers is controversially discussed (Publication 12), there is no scientific evidence so far that 
the solely seropositive animals could shed ASFV and might thus play a significant role in the 
maintenance and further spread of ASF (Nurmoja et al., 2017a, Petrov et al., 2018, Stahl et 
al., 2019). During the long time of apparent absence of circulating ASFV within the Estonian 
wild boar population and assuming the negligible role of seropositive wild boar in the spread 
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of ASF, the question arose, when the country might be declared as free from ASF 
(Publication 11). This question was also intensively discussed by the European Food Safety 
Authority (2021). They concluded that the current surveillance effort is not sufficient to 
demonstrate the freedom from ASF in wild boar reliably. Also Gervasi et al. (2020) showed 
that the probability to detect ASFV in a wild boar population of low density and virus circulation 
at a low prevalence is almost impossible. In the case of Estonia, this statement and the legal 
impossibility to declare the country free from ASF in wild boar was certainly correct. The further 
course of ASF in the country showed that even after 1.5 years, the virus emerged again. A 
comprehensive study investigating three different hypotheses regarding the cause of this event 
finally failed to provide a single definitive explanation (Publication 12). However, the study 
illustrated the urgent need to clarify the role of seropositive wild boar in the epidemiology of 
ASF. O'Neill et al. (2020), who found using a model, that ASFV persistence in a low-dense 
wild boar population requires surviving animals that transmit the virus, also suggested this. 
Furthermore, the study showed that an increased surveillance effort is necessary to eliminate 
the disease from an affected wild boar population.  

In a narrative review, environmental risk factors for ASF were identified (Publication 9). The 
current findings hold the chance to design risk-based surveillance measures and to allocate 
available resources cautiously (Stärk et al., 2006). Considering a risk-based surveillance 
approach particularly matters in epidemiological situations like in the Baltic States, where new 
virus introduction has to be anticipated constantly due to the ASF situation in neighboring 
countries.  

In Germany, ASF emerged in September 2020 (Publication 14). The epidemic situation in 
western Poland (Mazur-Panasiuk et al., 2020) led to the hypotheses that the disease was 
introduced through the immigration of infected wild boar from Poland into Germany. A direct 
comparison to the epidemiological situations in Belgium and the Czech Republic, where the 
disease was eliminated from the wild boar population (Saegerman, 2018, Šatrán, 2019), 
supported this hypothesis (Publication 15). In contrast to the two other European countries, 
into which the disease was only introduced at one single point, Germany faces constant 
infection pressure from the East along the border with Poland over a distance of at least 100 
km. In some areas along the German-Polish border, attempts are already being made to 
prevent or reduce border crossings by wild boar by building a fence. However, the 
effectiveness of fences is controversial both among experts and among hunters (Publication 
16, 18, 19). Due to unavoidable interruptions by roads, water bodies or other landscape factors, 
it is unlikely that a fence could 100% prevent the migration of wild boar and make intensive 
surveillance measures unnecessary. In addition, the maintenance of a fence requires regular 
checks and, if necessary, repairs, which can be very time-consuming and costly. Apart from 
the practical aspects that should be taken into account when planning a fence, it should not be 
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forgotten that fencing between two countries can also be of political importance and damage 
neighborly relations (Publication 16). 

This constant infection pressure from a neighboring country makes it very likely that the 
German ASF epidemic is and will be rather comparable to the ones in the Baltic States, then 
to those in Belgium or the Czech Republic Consequently, it is to be feared that the disease will 
remain in Germany for several years despite the control efforts. Taking these arguments into 
account, it may be even more important to consider risk-based surveillance approaches. 
Although the sampling of animals that were killed through an RTA did not yield in a higher 
probability to detect ASF, it is still recommended to sample these animals and test them for 
ASF (Publication 10). It can be assumed that the extrication of such animals is usually 
accompanied by the authorities or by hunters, so that it is uncomplicated to take a sample at 
the same time. Thus, extra resources can be saved and still a surveillance sample retrieved. 
Sampling dead wild boar increases the sample size and thus the power of surveillance. This 
is of particular importance considering the calculated low detection probabilities after a certain 
period, in which ASF has reduced the wild boar population significantly and in which the 
prevalence of ASFV-positive wild boar consequently declined (Gervasi et al., 2020, European 
Food Safety Authority, 2021) (Publication 12). These conclusions seem sobering, particularly 
with regard to the benefits of implementing participatory methods to motivate hunters to 
support ASF surveillance. However, in addition to surveillance, also the control of ASF has to 
be improved. The evaluation of ASF control measures in Latvia failed to yield promising results 
(Publication 13) even more emphasizing the need for a revision of ASF surveillance and 
control measures in wild boar. Despite the devastating prognosis regarding successful ASF 
control in wild boar, there is still hope to tackle the problem with a strong transboundary and 
transdisciplinary approach.  

Using a participatory approach such as the “World Café” method showed that a huge amount 
of transdisciplinary expert knowledge can be interactively collected (Publication 16). The main 
statements from this study were very similar to the ones by the hunters collected in the FGDs 
(Publications 18, 19) emphasizing the need for decision makers to seriously consider these 
findings. In all groups and by the experts, passive surveillance was acknowledged as 
important, but not very popular. This is in accord with previous findings (Calba et al., 2015a, 
Schulz et al., 2016). However, the vital role of passive surveillance in the control of ASF is 
scientifically undisputed and thus, motivating factors have to be identified to increase the 
willingness of hunters to participate.  

Despite the potential benefits of including PE in conventional epidemiological studies, the 
conduction of participatory studies can be challenging. It was found that important aspects like 
the composition of the group, the language and the balance of power have to be considered 
(Publication 17). These findings were confirmed by Ebata et al. (2020), who emphasized the 
need for an adequate implementation of PE. When planning FGDs, one of the most important 
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aspects is the choice of the moderator (Publication 17). A difference in the quality of the 
performance and the results of a study could be revealed between a study, in which the 
moderators were trained in the methodology and one, in which the moderator was only briefly 
informed about the methods (Publication 20). Dealing with power imbalances within a group 
requires not only the ability to conduct the FGDs appropriately, but also to recognize the 
imbalances in the first place. Otherwise, there is a risk that unbalanced participation will affect 
the quality of the discussions and the results. Individual perceptions might be missed, the mood 
will not be reflected sufficiently and results might be biased. Berglund et al. (2013) identified 
the increased use of participatory approaches and highlighted the need to train staff in 
communication before performing participatory studies. In addition to adequate training, it is of 
utmost importance that one of the most important principles of PE is acknowledged and taken 
into account. When choosing a facilitator, the perceived relationship to the participants has to 
be considered. It is only human that the behavior of the participants in the presence of a 
potential expert (as facilitator) is more reserved. The participants might feel more intimidated 
and restrained in their free speech than in presence of an equal person (Publication 17). 
These complex requirements for successful and advantageous discussions emphasize the 
need to consider more transdisciplinary approaches and the involvement of experts from 
different fields in all phases of a study.    

The evolving integration of PE in veterinary medicine is highly desirable, but unfortunately, the 
discussed aspects are too often ignored. This does not only endanger the quality of the studies 
and the reliability of the data, but also the scientific recognition of the potential benefit of 
including participatory approaches in conventional epidemiology. The scientific community 
considers qualitative data often not as sufficiently scientific. The reliability, reproducibility and 
objectivity of collected data and participatory study results has therefore been questioned 
(Mays and Pope, 2000, Grunenberg, 2004, Patton, 2014, Camerer et al., 2018) and such 
critical feedback seems justified to some extent.  

The studies included in the present thesis have clearly shown the complexity of ASF 
surveillance and control. Weaknesses have been identified, but at the same time starting 
points could be named that have the potential of increasing the effectiveness of the measures. 
Improving communication and motivating hunters to be actively involved in ASF control will be 
crucial, if there is a chance of eliminating this disease from wild boar. The participatory studies 
have clearly shown the difficulties that hunters are facing and highlighted specific aspects that 
may support hunters to be more willing to help. However, due to the partly insufficient 
implementation of PE in veterinary medicine, but also due to caveats concerning the use of 
qualitative data in natural sciences as discussed above, participatory studies and the results, 
they produce, are often ignored and may not be recognized. The methods too often run the 
risk of being labeled and ridiculed. However, in disease situations as complex as ASF in wild 
boar, people often wonder, why the disease cannot be controlled, while vast amounts of money 
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are spent for laboratory research and vaccine development. This certainly has its justification, 
but would it not be worthwhile to dare the step not only resorting to conventional methods, but 
to include a relatively new approach recognizing the role of transdisciplinary communication? 
However, before this step can be taken, it has to be clarified, how “participatory” participatory 
studies are in veterinary medicine (Fischer et al., 2016, Fischer and Chenais, 2019, Catley, 
2020). Current studies use participatory methods, still mainly aiming at generating research 
data instead of involving the affected groups of people in the planning, implementation and 
analyses (Berglund et al., 2013, Ebata et al., 2020). In social and public health sciences, the 
origin of participatory methods, the purpose of real participation is clearly the empowerment of 
affected people (Arnstein, 1969). In the presented PE studies (Publication 18, 19), data were 
collected to identify concrete approaches to increase the willingness of hunters to support ASF 
surveillance and control in wild boar, but the next higher level of true participation has not yet 
been reached. Gain of knowledge is obviously not enough for true participation. The hunters 
and their expertise should therefore be included at a much earlier stage when planning defined 
ASF control measures. In the complex situation of the European ASF epidemic in wild boar, 
courage is needed to move away from the usual top-down approach and to allow at least for 
a rudimentary bottom-up approach. Transdisciplinarity, joint willingness and engagement to 
combat the disease may be key for a collective success.  

An easy solution for controlling the ASF epidemic in wild boar does not seem to exist and strict 
regulations and swift actions are necessary to avoid the suffering of animals, economic 
damage and to ensure the maintenance of trade. To do this, hierarchical structures are 
indispensable, which in turn limits the unrestricted inclusion of various groups of people, thus 
hampering real participation processes. Consequently, PE and particularly, participatory 
approaches that get close to the true meaning of participation, should be integrated at a very 
early stage of surveillance and in the planning of disease control measures. This offers the 
chance to control animal diseases, particularly in wildlife, more effectively and at best also to 
eliminate them on the long-term.    

6 Concluding remarks 
The conducted studies aimed at closing knowledge gaps regarding ASF in wild boar and in 
long-term to support more successful surveillance and control measures by integrating PE. 
Gervasi et al. (2020) pointed out that successful ASF control in case of circulating virus at a 
low prevalence is almost impossible, thus supporting unhindered slow and yet continuous 
disease spread. This was confirmed in Publication 12. While the studies and the gained 
knowledge have not yet been able to defeat the disease, they may still promote the evaluation 
and interpretation of the epidemiology of ASF. With the help of participatory studies, 
weaknesses in the system could be identified and potential solutions were demonstrated. 
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Reduction of wild boar population density but also passive surveillance measures are only two 
examples, for which the vital need to increase the understanding and the willingness of hunters 
to support them was evidenced. Including the newly gained knowledge and the key figures in 
surveillance and control in future decisions and measures increases the chance to eliminate 
ASF from wild boar populations. At some moments and in some disillusioning studies, the task 
seems to be a “mission impossible”. However, when decision makers are willing to partly 
change in thinking and allow transdisciplinary approaches, they might sufficiently learn about 
and understand new methods to have at some point the courage to use them. Thus, elimination 
of ASF in wild boar may be possible, but only in a joint effort and provided that true 
transdisciplinary approaches get their chance to prove themselves.   

7 Summary 
African swine fever (ASF) has been a concern and a research topic for 100 years. However, 
after the disease reached Georgia in 2007 and spread rapidly, researchers in- and outside of 
Africa became even more interested. To date, there is neither a curative treatment nor a 
vaccine against the viral disease available. This makes disease surveillance and control 
measures particularly important. The role of wild boar in the current epidemic is prominent. 
They are as susceptible as domestic pigs and therefore pose a threat to the global pig economy 
due to the risk of disease transmission into domestic pig holdings. The epidemiology of ASF 
in wild boar was therefore examined in detail and existing knowledge gaps closed. Based on 
extensive analyses of surveillance data from the Baltic countries, it was found that the disease 
spread slowly, but steadily within wild boar populations, showing a high case/fatality ratio. The 
epidemiological patterns of the disease were similar in all three Baltic countries, which 
suggests that the course of disease is largely independent from external factors. In the 
advanced course of the epidemic, the number of surviving wild boar, tested positive for ASFV-
specific antibodies, accumulated and simultaneously, the prevalence of wild boar tested 
positive for ASFV decreased, making further disease transmission or new virus introduction 
unlikely. Thus, it was assumed that the epidemic might fade out. These results illustrated the 
urgent need to differentiate between different types of laboratory test results, i.e. virus 
detection and serology when assessing the epidemiological situation in an affected country. 

The significant reduction in the wild boar population density in individual countries can 
complicate surveillance measures and reduces the probability of detection. Based on the 
studies, further risk factors for a higher probability of detecting ASF in wild boar were identified. 
These findings may be used to design risk-based measures and to ensure an effective, but 
sustainable surveillance of the disease situation in a wild boar population. Such an approach 
might be particularly required in case of a constant infection pressure from ASF-affected 
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neighbouring countries. These situations, like they are present in the Baltic States and also in 
Germany call for a prudent use of the available financial and human resources. 

The integration of participatory methods in the design and the implementation of surveillance 
and control measures can help to motivate involved key figures to support those measures. 
The enclosed participatory studies with hunters helped to identify starting points whose 
inclusion could help to improve ASF surveillance, make it more effective and thus increase the 
chance of its successful application. However, only generating the data is not sufficient. In 
order to exploit the potential of participatory epidemiology, a partial change in the attitude of 
decision-makers is needed. Above all, the will and the courage to include the knowledge and 
the concerns of people, who are indispensable in the implementation of measures to control 
ASF is required. Only in this way, transdisciplinarity has a chance of solving complex problems 
such as ASF surveillance and control.  

8 Zusammenfassung 
Die Afrikanische Schweinepest (ASP) beschäftigt Wissenschaftler schon seit 100 Jahren. 
Nachdem die Tierseuche allerdings im Jahre 2007 Georgien erreichte und sich daraufhin 
rasant ausbreitete, wurde das Interesse der Forschenden innerhalb und außerhalb Afrikas 
noch größer. Bisher gibt es weder eine kurative Behandlung noch eine Impfung gegen die 
Viruserkrankung, weshalb der Krankheitsüberwachung und Bekämpfungsmaßnahmen eine 
besonders hohe Bedeutung zukommen. Ein besonderes Problem der momentanen Epidemie 
ist die Rolle der Wildschweine. Diese sind ebenso empfänglich wie Hausschweine und stellen 
damit durch eine mögliche Übertragung in Hausschweinebetriebe eine Bedrohung für die 
globale Wirtschaft dar. Aus diesem Grund wurde die Epidemiologie der ASP in Wildschweinen 
genauer beleuchtet und durch Literaturrecherchen konnten bestehende Wissenslücken 
geschlossen werden. Anhand umfangreicher Analysen von Überwachungsdaten aus den 
baltischen Ländern, konnte festgestellt werden, dass sich die Krankheit innerhalb einer 
Wildschweinpopulation langsam aber stetig ausbreitet und dabei eine hohe Fallsterblichkeit 
aufweist. Die epidemiologischen Muster der Krankheit waren in allen drei baltischen Ländern 
ähnlich, was darauf schließen lässt, dass der Krankheitsverlauf weitgehend unabhängig von 
externen Faktoren ist. Im fortgeschrittenen Verlauf der Epidemie stieg die Zahl der 
überlebenden Wildschweine, die positiv auf ASP Virus-spezifische Antikörper getestet wurden 
an, und gleichzeitig nahm die Prävalenz der auf ASPV positiv getesteten Wildschweine ab, 
was darauf hindeutet, dass eine Weiterverbreitung der Krankheit oder ein neuer Viruseintrag 
unwahrscheinlich ist. Es wurde daher angenommen, dass die Epidemie am Abklingen sein 
könnte. Diese Ergebnisse zeigten die dringende Notwendigkeit auf, bei der Bewertung der 
epidemiologischen Situation in einem betroffenen Land zwischen den unterschiedlichen 
Laborergebnissen, d.h. zwischen der Virusdetektion und der Serologie, zu unterscheiden.  
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Die erhebliche Reduktion der Wildschweinepopulation in den einzelnen Ländern kann 
Überwachungsmaßnahmen verkomplizieren und die Entdeckungswahrscheinlichkeit 
vermindern. Basierend auf den Studien konnten weitere Risikofaktoren für eine höhere 
Wahrscheinlichkeit, die ASP zu entdecken, herausgearbeitet werden. Diese Erkenntnisse 
können genutzt werden, um risikobasierte Maßnahmen zu entwickeln und eine effektive, aber 
nachhaltige Überwachung der Seuchensituation in einer Wildschweinpopulation zu 
gewährleisten. Ein solcher Ansatz könnte insbesondere dann erforderlich sein, wenn ein 
ständiger Infektionsdruck aus ASP-befallenen Nachbarländern besteht. Solche Situationen, 
wie sie momentan in den Baltischen Staaten und in Deutschland vorliegen, erfordern einen 
wohlbedachten Einsatz vorhandener finanzieller und personeller Ressourcen.  

Die Einbeziehung partizipativer Methoden in die Gestaltung und Umsetzung von 
Überwachungs- und Bekämpfungsmaßnahmen kann dazu beitragen, die beteiligten 
Schlüsselpersonen zur Unterstützung dieser Maßnahmen zu motivieren. Die beiliegenden 
partizipativen Studien mit Jägern haben geholfen, Ansatzpunkte zu benennen, deren 
Einbeziehung dazu beitragen könnte, die ASP Überwachung zu verbessern, sie effektiver zu 
gestalten und damit die Chance einer erfolgreichen Anwendung zu erhöhen. Allerdings reicht 
es nicht aus, nur die Daten zu generieren. Um das Potenzial der partizipativen Epidemiologie 
auszuschöpfen, bedarf es teilweise eines Umdenkens bei den Entscheidungsträgern. Es 
braucht vor allem den Willen und den Mut, das Wissen und die Anliegen der Menschen wirklich 
einzubeziehen, die bei der Umsetzung der Maßnahmen zur Bekämpfung der ASP 
unverzichtbar sind. Nur so hat Transdisziplinarität eine Chance, komplexe Probleme wie die 
Überwachung und Bekämpfung der ASP zu lösen.      
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10  Appendix 

10.1 Theses 

1) The spread of ASF is not as fast as originally assumed. The disease is characterized 
by a high case/fatality ratio, but a moderate transmission rate. 

2) The epidemiological patterns and the temporal course of ASF in wild boar in all three 
Baltic States were similar, suggesting that the course of the disease resembles one 
another, largely independent of external factors. 

3) The increase of the seroprevalence (ASFV-specific antibodies) indicates the 
accumulation of surviving animals. The simultaneous decrease of the ASFV prevalence 
suggests a decline in circulating virus. 

4) For the demonstration of freedom from ASF in a wild boar population, it is necessary 
to differentiate, also in the legal assessment, between different types of laboratory test 
results, i.e. virus detection and serology.  

5) ASF leads to a reduction of the wild boar population density, which may hamper further 
ASF control measures and the detection of virus circulation at a low prevalence. 

6) Risk-based ASF surveillance can save resources and thus sustainably maintain long-
term disease surveillance. The sampling of wild boar killed in RTAs should be 
considered to increase the reliability regarding the disease status.  

7) There is no evidence that solely seropositive wild boar spread ASF, but it was not 
possible to prove the opposite. 

8) In contrast to an ASFV introduction at one single point, constant infection pressure from 
ASF-affected areas, makes effective disease surveillance and control nearly 
impossible without considering the available financial and human resources cautiously.  

9) Methods from the field of participatory epidemiological can be useful, but a correct and 
well-designed application has to be assured. It is not enough, to use participatory 
methods to generate data. It may be advantageous to use them also to ensure a high 
acceptance of measures and to improve surveillance and control with the knowledge 
of stakeholders and the people who implement the measures. 

10) Eliminating ASF in wild boar will only be possible using a transdisciplinary approach, 
seriously including the perceptions and the expertise of key figures (e.g. hunters). 
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