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contributes to the reduction of MAP contamination 
of the environment and, thereby, to the fadeout of 
the infection. Further studies, including a follow 
up of the farms enrolled in the present study, are 
needed to elucidate possible spontaneous fadeout 
of MAP in cattle herds. 

A negative correlation exists between the herd size 
and the number of MAP-shedding individuals. The 
mean within herd prevalence of MAP-shedding 
animals in the present study turned out to be 21.2%. 
Farms with a maximum of 15 animals showed a mean 
within herd prevalence of MAP-shedding of 24.6%, 
whereas it was 16.8% in herds with 16 to 82 animals 
only. This finding is in contradiction to the literature, 
where an increasing herd size has been reported to 
correlate with a higher MAP within-herd prevalence 
in infected cattle farms (Hirst et  al. 2004, Muskens 
et al. 2003). One possible explanation for this could 
be the close relationships of the individuals in small 
structured cattle herds. The farmers often keep the 
female offspring of a cow over several years for 
breeding, if it is believed to be of high genetic value. 
Therefore, if this cow is MAP positive, there is an 
increased chance that its offspring is infected with 
MAP as well, as MAP infection can occur in utero, 
via colostrum or via manure-contaminated teats 
(Sweeney 1996). 

The size of the cattle herds in the part of Austria 
where the study was performed is quite small 
compared to dairy cow premises worldwide. The 
mean herd size in our study was 14 sampled animals 
with a minimum age of 2 years per herd only. In the 
German federal states Thuringia, Hesse, and Saxony, 
boot swab sampling was performed in 77  cattle 
herds with a known JD status and an average sample 
size of 272 animals per herd (Donat  et al. 2016). In 
that study, it was shown that the MAP within-herd 
prevalence had to be at least 2.39% to obtain a 
positive boot swab result with a probability of 
50% (Donat et  al. 2016). For the probability of 
positive boot swab results to be raised to 90%, the 
within-herd prevalence of animals shedding MAP 
with their faeces had to be at least 5.85%, when 
the samples were tested by faecal culture and PCR 
simultaneously (Donat et al. 2016). Our study on the 
Tyrolean cattle premises showed that the within-herd 
prevalence of animals shedding MAP had to exceed 
25% to obtain a probability of at least 50% for a 
positive boot swab result. This is a markedly higher 
percentage than found in the aforementioned 
study (Donat et  al. 2016), but interpretation of the 
results of the present study is hampered by the 
small sample size, questioning the relevance of the 
results. Importantly, only 25 of the 83 positive farms 
held more than 25% of the animals shedding MAP 
with their faeces in our study population. In relation 
to the total number of MAP positive individuals in 
a herd, statistical calculations in our study revealed 

pasturing, and MAP-positive animals likely removed 
from the herd. During this time, barns are also usually 
thoroughly cleaned with a high pressure cleaner 
and left empty until the animals return in autumn. 
This management practice may lead to a significant 
reduction of MAP in the stable and could, therefore, 
contribute to possible fadeout of the infection, as 
evidenced in the present study. However, MAP-DNA 
was detected in the environmental samples after the 
complete destocking of a herd with a known history 
of clinical paratuberculosis as well as 24 months 
after cleaning and disinfection (Moravkova et  al. 
2012). Clinical JD is a notifiable disease in Austria 
and affected cattle have to be culled within 3 days 
after confirmation of a MAP-infection (Khol et  al. 
2007). This timely removal of clinically ill animals 
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Figure 3. Logistic regressions for Mycobacterium avium 
subsp. paratuberculosis (MAP) positive boot swab results depending on 
the within-herd prevalence of MAP-shedding individuals. a. Probability 
of obtaining a MAP-positive result in the boot swab sample depending 
on the within-herd prevalence. b. Probability of obtaining a 
MAP-positive boot swab sample as calculated in Figure 3a, related to 
the total number of MAP-positive animals (test results and logistic 
regression).


