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Bovine Tuberculosis : Risk Assessment on Single 
Animal Breakdown Situations (SABS) 

J. J. O'Keeffe 

Introduction 
The Single Intradermal Comparative Tuberculin 
Test (S.I.C.T.T.) is the screening test which is 
employed in the national Tuberculosis 
Eradication Scheme. The performance 
parameters used to describe a biological test 
include test sensitivity and test specificity. 
Sensitivity of a test refers to its ability to 
correctly identify animals with disease and 
specificity refers to its ability to correctly 
identify non-diseased animals. The S.I.C.T.T. as 
used in cattle has recently been reviewed by 
O'Reilly (1992), and by Monaghan and others 
(1994 ). The ideal screening test would have a 
sensitivity and specificity of 100%, but 
biological tests never achieve this level of 
accuracy. The specificity of the S.I.C.T.T. in 
Irish conditions is accepted as not lower than 
99.8o/o, and is probably higher (O'Keeffe, 1993). 

False-positive reactions to the tuberculin test 
result from the test's specificity being less than 
100%. The impact on the testing programme of 
this has been estimated as resulting in up to 
10,000 false-positive animals being identified 
and slaughtered annually (Downey, 1990). Herd 
tests where a single test-positive animal is 
identified are a possible manifestation of the 
effect of test specificity with the disclosure of 
false-positive animals. The likelihood is that 
false-positives due to specificity occur at random 
in the population of animals tested. Because the 
average size of herds tested here is less than 50 
(O'Keeffe, 1993), it would be reasonable to 
expect that the majority of false-positive animals 
would occur singly in herds. 

This paper examines herds which are restricted 
following the disclosure of a single test-positive 
animal, and the subsequent testing outcome of 
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the subset of herds where no futher reactors were 
identified during the breakdown . 

Methods 
For the purposes of this study Single Animal 
Breakdown Situations (SABS) are defined as 
episodes in which cattle herds are declared as 
containing animals infected with Mycobcx:terium 
bovis and are restricted under the Bovine 
Tuberculosis Eradication Scheme, where the 
index herd test* resulted in a single animal 
being declared a reactor. SABS were evaluated 
on data received from eleven District Veterinary 
Offices which covered nine counties (see Table 
1 ). 

The period during which herds were selected was 
the calendar year, 1990. The D.V.O. Areas 
providing the data are geographically unrelated 
and a mix of counties was included to mirror the 
spectrum of disease levels existing nationally in 
that year. The data base selected will provide a 
basis for an assessment of the risks involved in 
the management of SABS herds. 

Results 
Interim results, on a D.V.O. area basis, of the 
proportion of index tests* which were SABS and 
the subsequent testing history of these herds are 
presented in Table 1. 

A mean of 52.7% of positive index herd tests* 
resulted in a single animal being deemed reactor 
(Table l ; Column2.). Counties Galway (58.6%), 
Meath (59.6%) and Wexford (58.7%) had a 
particularly high occurrence of SABS. 

* Index Herd tests include Rolll1d tests, Special Check 
. tests, Six Month Check tests or Contiguous tests 
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The proportion of SABS herds passing their first 
reactor retest R/R) was 89% (Table 1; Column 
3). The individual counties ranged from a low 
of 84.1 % for Co. Kilkenny to a high of 93.6% 
for Cork South. This range is surprisingly 
limited when account is taken of the diversity, 
disease wise, of the areas in question. Also, the 
very strict programme implemented in Co. 
Kilkenny in 1990 would have been expected to 
contribute to the high failure rate of the first 
reactor retest in SABS herds reported in that 
county. 

An average of 95.7% of the SABS herds which 
passed their first reactor retest also passed their 
second reactor retest (Table 1; Column 4). The 
range was from a low of 93.7% in Co. Meath to 
a high of 98. 7% in Cork South. The similarity 
of the results between counties is again 
remarkable in view of the geographic spread and 
the range of disease levels represented by the 
areas covered in this study. 

A "clear test rate" in the range observed 
represents that what might be expected from 
herds undergoing their annual Round Test, which 
is the clearest population of cattle definable in 
the national herd. A clear first reactor retest, 
therefore, is an important event for a SAB herd 
and is an indication that the herd will very likely 
return to clear status at the next test. Of the 4% 
of herds which had reactors at the second reactor 
retest (having passed the first reactor retest), 
60% had single reactor identified at the second 
R/R. Counties Wexford (60%), Cork South 
(63%), Galway (77%) and Meath (81 %) were the 
counties where this pattern was most pronounced 
(Tablel ; Column7). 

The data presented in Table 1 are further 
categorised according to test type in Table 2. A 
similar percentage of positive Round and Special 
Check Tests (56.75% and 54% respectively) 
were SABS (Table 2; Column 2). This is a 
surprising result given that Special Check Tests 
are carried out predominantly on herds which 
were restricted in the recent past and therefore 
might be expected to return a lower proportion 
of SABS than herds with a previously clear 
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tuberculosis history. 

The percentages of Six Month Check Tests 
(45.8%) and Contiguous Tests (45.7%) resulting 
in SABS were identical. The proportion of 
SABS which fail their first R/R (Table 
2;Column3) is lowest for SABS detected on 
Round Tests and highest for SABS detected on 
Contiguous Tests. This would reflect the spatial 
relationship of herds to M bovis. The outcome 
of the second R/R on herds which had passed 
their first R/R (Table 2; Column 4) was similar 
for Round, Special Check and Contiguous Tests. 

These results suggest that SABS herds identified 
on either Round, Special Check or Contiguous 
tests and which had passed their first R/R should 
be assigned a similar risk factor for future 
breakdowns. 

The study, which is continuing, will correlate 
characteristics found in SABS herds with future 
testing outcomes in these herds. The 
characteristics which are currently being assessed 
include: Lesion Status, Standard of 
Interpretation, Skin Thickness Increases, 
Category of Herd, Herd Size and Animal Class 
of Initial Reactor. 
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TABIE 1. Interim results, on a D.V.O. area basis, of the proportion of index tests* which 
were SABS and the subsequent testing history of these SABS. 

unty 
Clare 815 44.4% 89.9% 94.9% 11,988 5.1% 56.0% 
Cork N. 329 52.6% 91.2% 98.7% 13,818 1.3% 50.0% 
Cork S. 495 53.7% 93.6% 95.6% 18,328 4.4% 63.0% 
Galway 758 58.6% 92.3% 95.5% 16,723 4.5% 77.0% 
Kilkenny 595 50.7% 84.1% 93.9% 21,768 6.1% 53.0% 
Offaly 441 55.3% 89.7% 96.2% 15,953 3.8% 37.5% 
Meath 485 59.6% 90.1% 93.7% 18,101 6.3% 81.0% 
Monaghan 512 56.2% 92.6% 96.9% 12,811 3.1% 50.0% 
Tipp N. 208 37.5% 89.7% 95.7% 4,406 4.3% 33.0% 
Tipp S. 456 47.8% 87.2% 96.3% 13,513 3.7% 28.0% 
Wexford 344 58.7% 87.0% 97.1% 14,800 2.9% 60.0% 
Totals 5,438 52.7% 89.0% 95.7% 162,209 4.3% 59.6% 

Column 1 : contains the total number of herds which had an index test* with at 
least one animal deemed reactor for each D.V.O. area. 

Column 2: shows the percentage of positive index tests* which resulted in a 
single animal being deemed reactor. 

Column 3: records the percentage of SABS herds which passed their 1st reactor 
retest (R/R) of those which had this test. 

Column 4: shows the percentage of SABS herds which passed their 2nd R/R, 
having passed their 1st RIR (that is, the percentage which passed of 
those which underwent a 2nd. R/R). 

Column 5: details the number of animal tests required to carry out the 2nd RIR 
on SABS herds which passed the 1st R/R 

Column 6: is the reciprocal of Col. 5 being the percentage of SABS herds 
which had reactors on the 2nd RIR having passed the 1st R/R 

Column 7: gives the percentage of herds in Col. 6 which had a single animal 
deemed as a reactor at the 2nd R/R 
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TABLE 2. The data presented in Table I further categorised according to test type. 

1,679 56.75% 92.5% 97.3% 46,832 2.7% 69.0% 
2,372 54.00% 89.8% 95.4% 73,099 4.6% 59.6% 

Contig. 698 45.70% 84.8% 95.4% 15,203 4.6% 58.0% 
Six Mth 689 45.80% 87.9% 91.9% 22,703 8.1% 50.0% 
Totals 5,438 52.70% 89.9% 95.7% 157,837 4.3% 59.0% 

Column 1: contains the total number of herds which had an index test* with at 
least one animal deemed reactor for each D.V.O. area. 

Column 2: shows the percentage of positive index tests* which resulted in a 
single animal being deemed reactor. 

Column 3: records the percentage of SABS herds which passed their 1st reactor 
retest(R/R) of those which had this test. 

Column 4: shows the percentage of SABS herds which passed their 2nd R/R, 
having passed their 1st R/R (that is, the percentage which passed of 
those which underwent a 2nd R/R). 

Column 5: details the number of animal tests required to cany out the 2nd R/R 
on SABS herds which passed the 1st R/R 

Column 6: is the reciprocal of Col. 5 being the percentage of SABS herds 
which had reactors on the 2nd R/R having passed the 1st R/R 

Column 7: gives the percentage of herds in Col. 6 which had a single animal 
deemed as a reactor at the 2nd R/R 
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