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An Analysis of Epidemiology Reports that Attributed 
the Cause of Herd Breakdowns to Wildlife 

L.A. Dolan 

Introduction 

An analysis was carried out on 504 
epidemiology reports of tuberculosis 
breakdowns in herds from 22 counties that 
had check digits 1, 3, and 5 in their herd 
numbers in 1991 (Griffin, 1993). The most 
frequently identified probable source of 
infection was Wildlife which accounted for 
137 (27%) of the sample. The present study 
was undertaken to analyse the background 
data for those breakdowns attributed to 
w ildlife. 

Materials and Methods 

In order to assemble comparable data for 
each of the herds a customised questionnaire 
was sent to the appropriate District 
Veterinary Offices (DVO's) requesting 
relevant background data. Eighteen (82%) of 
the 22 counties that suppl ied the initia l data 
had breakdowns attributed to wildli fe. 
Complete data was ava ilable for 123 (90%) 
of the 137 investigations. These data were 
analysed us ing the Epilnfo, Version 5, 
computer software programme (Dean and 
others, 1990). 

Results 

The questionnaire was framed wi th the 
expectation that the badger was the wildlife 
species most likely to be considered by the 
Veterinary Inspector investigating the case 
as the source of infection. Deer were 
cons idered to be the source in three cases. 

The details of the investigations undertaken 
to establish the tuberculosis status of the 
associated badger populations are recorded 
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in Table 1. 

Table 1. The investigation of badger 
populations associated with a 
sample of 123 herds in which 
the breakdown was attributed 
to wildlife. 

No. of 
herds (%) 

Licence applied for 107 (87) 

Licence receive d 100 ( 81) 

Badgers Caught 84 (68) 

Badgers infected 61 (SO) 

Total 123 ( 100) 

Badgers were caught in loca tions associated 
wi th 84 of the herds and infected badgers 
were found to be associated with 61 (73%) 
of these herds. A total of 731 badgers were 
caught (mean 5.9 per breakdown) and 158 
(22%) were identified as tuberculous on 
post-mortem examination. 

The following were the explanations given 
in the cases where applications for licences 
to capture badgers were not sought, viz. 

(1) where there was insufficient 
manpower to undertake trapping, 

(2) when faci lities were not avai lable for 
carrying out post-mortem 
examinations 

(3) where no active setts were found and 
( 4) where badgers were not suspected of 

being invo lved. 
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The number of herd tests which disclosed 
tuberculin reactors is shown in Table 2. 
Seventy one percent of the herds had more 
than one test with reactors and the total 
number of such tests was 339, giving a 
mean of 2. 76 positive tests per herd. 

Table 2. 

No. of 

1 
2 

3-4 
5-8 

The number of tests with 
reactors in a sample of 123 
herds in which the 
breakdown was attributed 
to wildlife. 

Tests No. of Herds (%) 

36 ( 29) 
30 (24) 
39 ( 32) 
18 (15) 

Total 123 ( 100) 

The total number of reactors identified on 
these tests was 1,563 and the mean number 
was 12.7 per breakdown (Table 3). 

Table 3. The number of reactors 
identified per breakdown in 
a sample of 123 herds in 
which the breakdown was 
attributed to wildlife 

No. of No . of 
Reactors herds (%) 

1 3 (2) 
2- 4 32 (27) 
5-9 31 (26) 

10-20 27 (21) 
>20 30 (24) 

Total 123 ( 100) 

The total number of contiguous herds 
recorded was 887 and the mean number was 
7.2 per herd breakdown (Table 4). 
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Table 4. The number of herds that 
were contiguous to a sample 
of 123 herds in which the 
breakdown was attributed 
to wildlife. 

No . of 
Contiguous 

Herds 

0- 2 
3- 7 
8-21 
Total 

No. of herds 
(%) 

8 ( 6) 
71 (58) 
44 ( 36) 

123 (100) 

The number and type of breakdowns in the 
contiguous herds are recorded in Table 5. 
Fifty five percent of the herds had one or 
more contiguous herd/s restricted with a 
single reactor and 83 percent of the herds 
had one or more contiguous herd/s restricted 
with multiple reactors. Twelve of the herds 
(10%) had no contiguous herd restricted for 
tuberculosis at the time of their breakdown. 

Table 5. The number and type of 
breakdowns in herds contiguous 
to a sample of 123 herds in 
which the breakdown was 
attributed to wildlife. 

Type No. of No. of 
of contiguous herds 

breakdown herds 

Wi th 0 56 (45 ) 
Single 1 43 (35) 
reactor 2-7 24 (20) 

Total 123 ( 100) 

With 0 21 (17 ) 
Multiple 1 31 (25) 
reactors 2-4 57 (46) 

5- 9 14 ( 11 ) 

Total 123 ( 100) 

The final part of the ana lysis was to assess 
the written description of the methods used 
by the Veterinary Inspectors in coming to 
their conclusion that wildlife was the most 
probable source of the herd breakdown. 

Tuberculosis Investigation Unit, UCD 



These conclusions were divided into four 
categories and the outcome is recorded in 
Table 6. 

Table 6. The rationale for concluding 
that wildlife was the source 
of the herd breakdown in a 
sample of 123 herds. 

Rationale No.of Herds 

Previous positive 11 (9%) 
badgers 

Disease pattern 45 (37%) 

Elimination 40 (33%) 

Opinion 26 (21%) 

Total 123 ( 100%) 

There were three main reasons given in 
support of the conclusion that wildlife 
(almost entirely badgers) was the source of 
the herd breakdowns. The reasons were (a) 
evidence of tuberculous badgers being in the 
area previously, (h) the pattern of 
tuberculosis in herds in the area, (c) the 
elimination of other causes and (d) opinion 
based on experience, and/or hearsay. 

The first reason given, (a) that of previously 
positive badgers, indicated that the local 
badger population was infected prior to the 
current breakdown and was a confirmed 
source of tuberculosis in the area. The 
second reason, (b) that of the disease 
pattern, is a more subjective reason but it 
was given in 37% of the cases and from 
many different counties. The disease pattern 
described in these cases was one of an 
outbreak in an area involving a number of 
herds with multiple reactors. The third 
reason (c) was that all other possible 
sources of infection had been examined and 
eliminated. These three reasons accounted 
for, approximately, 80% of all the cases. 

The fourth interpretation (d) of the rationale 
presented was that of "opinion". In some of 
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these cases there were anecdotal recordings 
of badgers having died in adjoining or 
nearby farms prior to the current 
breakdowns in the herds being investigated. 
In other cases virtually no explanation of 
the background was given and therefore an 
interpretation of "opinion" was recorded. In 
17 (65%) of these 26 cases licences to 
capture badgers were applied for and were 
received. Badgers were captured in 12 cases 
and infected badgers were captured in 5 
( 42%) locations. 

Discussion 

In a study of epidemiology reports of herd 
breakdowns due to tuberculosis in 10 
counties, during the period 1987 to 1990, 
14% of breakdowns were attributed to 
wildlife (Griffin and Hahesy, 1992). A 
furthur study of a selection of some 504 
herd breakdowns, during 1991, showed that 
27% of the breakdowns were attributed to 
wildlife (Griffin, 1993). It is very likely, 
however, that the majority of these 
investigations were carried out in herds with 
multiple reactor breakdowns. This must be 
taken into account when considering the 
results of the analysis. 

The wildlife species most likely to have 
been involved in the outbreaks under 
investigation here was the badger in all but 
three cases. The data show that in almost 
90% of cases a licence was sought to 
investigate the tuberculosis status of the 
associated badger population. While 
tuberculosis was diagnosed in badgers in 
50% of the cases it was confirmed at 73% 
of the locations where badgers were 
captured. In a further five cases infected 
badgers had been recorded on a previous 
occasion. Overall 22% of the badgers 
captured showed evidence of tuberculosis on 
post-mortem examination. This latter figure 
is greater than the 14% lesion rate found in 
a study of post-mortem data for a selected 
sample of the national badger population 
examined during the 1980's (Dolan, 1991; 
Dolan and Lynch, 1992). 
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Licences to investigate the status of the 
badger populations were again sought in all 
11 cases in which infected badgers had been 
identified previously; infected badgers were 
found in 5 ( 45%) of the cases. 

The usual pattern of the tuberculosis 
outbreaks attributable to wildlife has been 
suggested previously as being one which 
involved associated herd breakdowns most 
of which had multiple reactors. This pattern 
was observed in the present study. The 
mean number of reactors identified in the 
123 herds investigated in the present study 
was 12. 7. The contiguous herd data showed 
that 90% of herds had one or more 
contiguous herd/s restricted, concurrently, 
and 57% had more than one contiguous 
herd with multiple reactors restricted 
concurren ti y. 

The process of elimination of other sources 
of infection for the outbreaks, reason (c) 
above, is self explanatory. 

The final reason recorded on the 
questionnaires, or as interpreted from the 
text was one of "opinion". This reason was 
giv~n for 20% of all cases. In n:any of 
these cases no indication was given lo 
explain why or how it was concluded that 
wildlife was the source of the breakdown. In 
a number of the cases there was anecdotal 
evidence of a dead badger in another herd, 
close by, which had had a breakdown prior 
to the breakdown under investigation. In 15 
of the cases licences were applied for; 
infected badgers were identified at five of 
the 12 locations where badgers were 
captured under licence. 

In summary, there was substantial evidence 
in the concurrent data for the associated 
herds and badger populations, to support the 
conclusion that the most likely source of 
infection in the herd breakdowns studied 
here was infected wildlife and most likely 
an infected badger. 
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