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Analysis of Epidemiology Reports on Selected Herd 
Breakdowns of Tuberculosis submitted during 1996 - 1997 

J.J. O'Keeffe and H. O'Driscoll1 

Introduction 
The Epidemiology Report Form (ER76) 
investigation methodology and reporting 
format has been in use since January 1995 
and is applied by Veterinary Officers of the 
Department of Agriculture and Food 
(DAF) on breakdowns that are 
investigated. Details of the investigation 
format were published by Griffin, 
O'Keeffe and Dolan (1994). A training 
programme in support of the new 
methodology, the objective of which is to 
standardise outputs from investigations 
across all the 27 District Veterinary Office 
(DVO) areas, has been in operation since 
May, 1995. Details of this phased training 
was published by O' Keeffe (1996). 

Materials 
During 1996 and 1997 investigation staff 
were requested to submit two reports, 
using the ER76 methodology on herds with 
tuberculosis, to the TIU. This resulted in 
318 reports being submitted for validation 
and computerisation. A subset of these 
was selected for analysis, for the purpose 
of assessing the consistency of the 
reporting system based on the ER 7 6 forms. 
Reports were submitted with computerised 
herd test histories appended for the index 
herd and for each of the concurrently 
restricted herds. Data on ER76 reports 
were correlated with information stored on 
the Nixdorf DVO computer systems as part 
of the quality control being put in place at 
the TIU for ER76 data. Feedback to DAF 
veterinarians was reported through the 
DAF regional management structure which 
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consists of the Regional Senior 
Superintending Veterinary Inspectors and 
the Superintending Veterinary Inspectors. 

This process of iteration aims to 
communicate the reasoning behind any 
suggested changes to the field staff 
concerned and to encourage debate locally 
on the criteria in use. The criteria and 
definitions used in the ER76 methodology 
are subject to those changes that are agreed 
following this consultation process. The 
data analysed in this paper is part of a 
standardisation process. The consistency 
of the data will improve as staff become 
more familiar with the definitions, criteria 
and methodology. 

Reports which form the basis of this 
preliminary paper were requested on herds 
at the derestriction stage, whereas in 
practice, the ER76 investigation is 
finalised at the time the herd completes the 
Six Month Tuberculin Check Test. The 
early completion time of the reports should 
be borne in mind when assessing the data, 
particularly in relation to the data on 
badgers . and the contiguous herd 
information. 

The herds investigated were not randomly 
chosen and are not a representative sample 
of herds with tuberculosis. Episodes were 
analysed that had a minimum of two 
standard reactors identified with at least 
one lesion on gross examination. This 
resulted in 262 herds of the total of 318 
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reports going to the analysis stage. Herds 
from the Cavan DVO area are 
disproportionately represented, comprising 
19 .5% of the final sample used for analysis 
(Table 1). Because of the limitations in the 
data, the following results are intended to 
demonstrate the enhancements to future 
analysis that will be afforded by the ER76 
format. The flexibility of the weighting 
system, whereby the common sources of 
tuberculosis infection are assessed 
objectively, is highlighted. 

Table 1. DVO areas of origin of reports. 

DVO Area No. of No. of 
Reports Reports 
Submitted Analysed(%) 

Carlow 6 5 (1.9%) 
Cavan 62 51 (19.5%) 
Clare 27 19 (7.3%) 
Cork 30 28 (10.7%) 
Donegal 8 7 (2.7%) 
Dublin 4 0 
Galway 13 11 (4.2%) 
Kerry 14 12 (4.6%) 
Kildare 4 3 (1.1%) 
Kilkenny 9 9 (3.4%) 
Laois 9 8 (3.1 %) 
Leitrim 6 5 (1.9%) 
Limerick 9 8 (3 .1 %) 
Longford 9 7 (2.7%) 
Louth 3 3 (1.1 %) 
Mayo 10 10 (3.8%) 
Meath 8 5 (1.9%) 
Monaghan 22 20 (7.6%) 
Offaly 4 4 (1.5%) 
Roscommon 12 12 (4.6%) 
Sligo 4 4 (1.5%) 
Tipperary 17 14 (5.3%) 
Waterford 8 4 (1.5%) 
Westmeath 7 5 (1.9%) 
Wexford 8 6 (2.3%) 
Wicklow 5 2 (0.8%) 
Total 318 262 (100%) 
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Results and Discussion 

Profile of Index Herds 
Index herds had a mean size of 88.5 
animals (SD ±90.7), median 67. The 
median size of 67 confirms a right skew in 
the data on size. Index herds had, over the 
episode, a mean of 8.2 standard reactors 
(SD ±9.0), median of 5, with a mean of 3.7 
animals (SD ±4.3), median of 2, with 
tuberculous lesions at slaughter. Mean 
total reactors removed over the episode 
were 11.7 (SD ±13.9), median of 7. The 
mean number of animals per herd which 
had tuberculous lesions at slaughter was 
4.4 (SD ±5 .2), median of 2. 

History of Tuberculosis in Index Herds 
Of the herds investigated, 158 (60.3%) had 
had an earlier restriction. The distribution 
of these herds in relation to the time 
interval since a test-positive animal was 
last identified is presented in Table 2. 

Table 2.Time to last test positive in 
index herd. 

Time since last No. of herds(%) 
test positive 

0 - 1 yr 19 (13%) 
1 -2 28 (17%) 
2-3 25 (15%) 
3-4 17 (12%) 
4-5 15 (10%) 
5-6 21 (14%) 

7 - 10 33 (20%) 
Total 158 (100%) 

The mean number of total reactors per herd 
at the previous breakdown episode was 3 .1 
(SD ±2.9), median of 2, test positive 
animals. 

Contiguous herd information 
The mean number of herds contiguous to 
each index herd was 8.3 (SD ±4.7), median 
of 7, herds. Of 262 herds investigated, two 
had no information on contiguous herds. 
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Of the remaining 260 herds, 45 herds had 
neighbouring herds which were clear when 
the epidemiology reports were finalised. 
The 215 herds with contiguous herds 
which were concurrently restricted had a 
mean of 2.64 (SD ±1.5),median of 2, 
restricted neighbours. 

Involvement of tuberculous badgers 
Information on badgers was provided in 
253 of the 262 reports analysed. Badgers 
were excluded as being present on the farm 
or on contiguous farms in 28 herds (11 %). 
The investigations further confirmed 
badgers as being present either on the farm 
or on contiguous farms in 198 cases (78%). 

Badgers had been snared in 94 sites at the 
time reports were submitted for analysis. 
Snaring was under licence, and was 
permitted with a 2km. radius at each site. 

A total of 1,025 badgers were removed. Of 
these, 82 had gross lesions indicative of 
tuberculosis (8%). Tuberculous badgers 
were found in 62 of the 94 areas for which 
licences were issued, up to the time reports 
were submitted. The 82 tuberculous 
badgers were included in a total of 755 
removed from positive licences, which is a 
lesion rate of 10.9% for the positive social 
groups. On average, 12 badgers were 
removed from each positive group. A 
further 270 badgers, which were negative, 
were removed under 32 other licences. 
This represents an average of 8.4 badgers 
sampled from the negative groups. 

Involvement of Purchased Animals 
Of 262 herds investigated, two had no 
information on purchasing. Of the 
remainder, 113 herds (43 .5%) were 
reported as being self-contained, while 65 
herds were reported to have purchased only 
calves and/or a bull. Purchased adult cattle 
were reported to be present in only 82 
(31.5%) of herds investigated. In 18 of 
these herds the investigation strongly 
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implicated a purchased animal as the most 
likely source of 'Mycobacterium bovis 
infection. In a further 30 herds, a 
purchased source could not be discounted. 
Of the 82 herds that purchase adults, 48 
(58.5%) were considered to have been at 
risk due to this practice. 

Opinion of Veterinary Officers as to the 
source of infection 
The subjective assessment of the 
investigating veterinarians (in the 260 
reports that contained this information) as 
to the most likely source of the M bovis 
infection is presented in Table 3. 

Table 3. Opinion of veterinary 
officers as to source. 

Source No. of cases 
Purchased animal 14 (5.4%) 
Residual infection 24 (9.2%) 
Neighbour 43 (16.5%) 
Badger 84 (32.3%) 
Other wildlife 3 (1.2%) 
Unclear 92 (35.4%) 
Total 260 (100%) 

There will always be a tendency towards 
bias in a VI' s opinion as to the source of 
M. bovis infection, as following an 
investigation definitive evidence that 
incriminates one source over all others is 
rare. Where clustering takes place, as in 
the case of tuberculosis in herds of cattle, 
many investigators find evidence to sustain 
two or more sources of infection. The 
majority of investigations where Vi's 
describe the source as "unclear" are 
examples of this multiple source outcome. 

Weighting each source in an 
investigation 
The ER76 methodology employs a system 
of 5 weights to rate the probability of each 
of the common sources of tuberculosis 
being responsible for introducing infection 
into a herd. The weights used are 1 to 5 
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(The stronger evidence implicating a 
source, the lower the weight assigned). 
Weights were assigned in 259 reports in 
relation to residual infection, on 260 for 
badger involvement and purchasing and on 
261 reports for contiguous source. A 
weighting of l is an exclusive state where 
very strong evidence is established during 
the investigation implicating a source as 
proven, and where at the same time it was 
possible to rule out all other sources as 
being involved. In only 6 herds out of the 
262 reported on was this level of proof 
established (2.3%). 

The more common situation is where a 
number of possibilities are established with 
no objective means available of deciding 
between the possibilities. Previous 
reporting formats encouraged investigators 
to file an inconclusive result for the 
investigation; this was unsatisfactory from 
a number of perspectives. The investigator 
hoped to arrive at a definitive result and 
the herdowner' s expectation was to be 
advised as to the cause of the problem in 
his/her herd. These pressures combined to 
encourage the investigator to opt for one 
source and so reach a conclusion. The 
conclusion, though desired by all, was 
likely to lack the authority that comes with 
objective decision-making criteria. 

Weightings were assessed independently 
for each source in the vast majority of 
reports. The outcome of this assessment is 
presented for (i) purchasing, (ii) infected 
contiguous herds, (iii) residual infection 
and (iv) infected badgers in the 
environment of the herd in Tables 4 to 7. 

Table 4. Weights for purchasing. 

1 2 (0.8%) 
2 16 (6.2%) 
3 30 (11.5%) 
4 96 (36.9%) 
5 116 (44.6%) 

Total 260 (100%) 
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The weightings display the degree to 
which an investigation was successful in 
establishing evidence implicating a source. 
Just as important is the converse, however, 
where an investigation succeeded in ruling 
out a source. 

Table 5. Weights for badgers in the 
environment. 

1 3 (1.1 %) 
2 86 (32.8%) 
3 149 (56.9%) 
4 1 (0.4%) 
5 23 (8.8%) 

Total 260 (100%) 

Table 6. Weights for residual infection 

1 1 (0.4%) 
2 62 (23.9%) 
3 42 (16.2%) 
4 20 (7.7%) 
5 134 (5 1.7%) 

Total 259 (100%) 

Table 7. Weights for neighbouring 
herds. 

2 162 (62.1 %) 
3 24 (9.2%) 
4 41 (15.7%) 
5 34 (13.0%) 

Total 261 (100%) 

When multiple sources were established a 
modification of the weighting system was 
used to demonstrate the complexity of the 
clustering of herds. Table 8 and 9 are two 
examples using modified weights. 
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Table 8. Herd with sources weighted 1, 
2 or 3.* 

No source 7 (2 .7%) 
1 source 54 (20.6%) 
2 sources 124 (47.3%) 
3 sources 77 (29.4%) 
Total 262 (100%) 

(*Confined to Residual, Badger and Contiguous herds) 

Herds weighted 1, 2 or 3 for residual, 
infected badger involvement or infected 
contiguous herd(s) respectively, are 
tabulated in Table 8. Of the 262 herds 
weighted, only 7 were not weighted 1, 2 or 
3 for either residual, badger or contiguous. 
At the other extreme 77 herds were 
weighted 1, 2 or 3 for each of the three 
sources. 

Table 9. Herds with sources weighted 1 
or 2.* 

No source 59 (22.5%) 
1 source 106 (40.5%) 
2 source 79 (30.2%) 
3 source 18 (6.9%) 
Total 262 (100%) 

(*Confined to Residual, Badger and Contiguous) 

Herds weighted 1 or 2 for residual 
infection, badger involvement or infected 
contiguous herd(s) respectively are 
tabulated in Table 9. Of the 262 herds 
weighted, 59 were not weighted 1 or 2 for 
residual, badger or contiguous. At the 
other extreme, 13 herds were weighted 1 or 
2 for all three sources. 
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Conclusion 
The structure and composition of ER76 
data will support new methods, techniques 
and strategies for the analysis of herd 
outbreaks of tuberculosis not previously 
available. With a planned annual volume 
of between 1,000 and 2,000 investigations, 
a rich source of data will now emerge. 
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