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Analysis of Epidemiology Reports on Outbreaks of 
Tuberculosis Involving 504 Herds in 22 Counties 

J.M. Griffin 

Introduction 

Epidemiology reports were analysed for 
breakdowns in herds with check digits 1, 3, 
and 5 for which field investigations were 
completed between August 1990 and the 
end of 1991. A total of 504 reports were 
received from 22 Counties (fable 1). 

Table 1. 

County 

Tipperary 
Cavan 
Kilkenny 
Westmeath 
Limerick 
Cork 
Longford 
Galway 
Roscommon 
Kerry 
Wexford 
Mayo 
Carlow 
Leitrim 
Offaly 
Waterford 
Clare 
Donegal 
Meath 
Louth 
Wicklow 
Sligo 

Total 

Distribution of breakdowns 
by county 

No. of breakdowns 

58 
51 
47 
39 
39 
31 
31 
28 
22 
21 
21 
20 
18 
15 
15 
14 

8 
8 
7 
4 
4 
3 

504 

As all breakdowns in herds with check digit 
1, 3 and 5 were not submitted for analysis, 
the sample cannot be regarded as a random 
representation of all breakdowns in the 
period under study. Therefore, care needs to 
be taken in extrapolating from the results. 
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In some cases, all parts of the form were 
not completed and this is the reason for the 
discrepancy in the number of breakdowns 
analysed in the different sections. 

Results 

Enterprise Type 
The data indicated that there was an 
increased risk associated with dairy herds 
(Table 2); 47% of the farms under study 
contained a dairy enterprise whereas only 
34% of farms in the national population had 
dairy enterprises (Central Statistics Office, 
1987). However there was little difference 
in the number of breakdown herds which 
contained suckler enterprise compared to the 
national population. It was not possible to 
assess the risk associated with other 
enterprises because of the lack of data for 
the national population. 

Table 2. Types of cattle enterprise in 
503 breakdown herds 

Enterprise 
Type 

Dairy 
Suckler 
Beef 
Store 
Other 

Breakdown National 
Herds (%) Population 

(%) 
(from CSO data) 

47 
41 
36 
46 

4 

34 
39 

Tuberculosis Investigation Unit, UCD 



Type of Holding 

Forty five percent of the farms contained 
one or more outfarms and 13% contained 
rented land (Table 3). 

Table 3. Presence of different types 
of holdings 

Type of holding 

Home farm 
Out farm 
Rented land 
Commonage 

Total 

Frequency 

489 (98%) 
224 (45%) 

66 (13%) 
7 ( 1 % ) 

501 

A much higher proportion of the reactors 
were kept on the home farms than on 
outfarms or rented land. A total of 3,555 
(87%) of the 4,079 reactors were located on 
home farms. The comparable figures for 
outfarms and rented land were 10% and 3% 
respectively. Only one reactor animal was 
kept on commonage. 

In farms which had both home farms and 
outfarms, all of the reactors were located on 
the home farm in 67% of the breakdowns, 
all were located on the outfarm in 23% of 
the breakdowns, and in 10% of the 
breakdowns, reactors were located on both 
the home farm and outfarm. 

Stock replacement 

Overall, 4 7% of the herdowncrs which were 
restricted said that they purchased cattle. 
Stores and calves were the most common 
type of animal purchased in the 238 herds 
which purchased cattle (Table 4). Some 
herd owners purchased a number of 
different animal types. 
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Table 4. Types of animals purchased 
in the 238 breakdown herds 
into which cattle were 
purchased 

Type of animal No. of herds (%) 

Cows 44 ( 19) 
Springers 19 (8) 
Stores 127 (53) 
Calves 11 2 ( 4 7) 
Bull 19 (8) 

One or more reactor animals had been 
purchased since the last clear test in 51 
(10%) herds. These animals were traced 
back to a breakdown in a previous herd in 
11 cases. 

Potentially infected cattle were sold out of 
the herd prior to the Jock up in 110 (24%) 
of the breakdowns. 

Interval to a previous restriction 

A total of 236 ( 49%) of the 484 herds for 
which information was available had been 
restricted within the previous six and a half 
years and 214 (44%) herds had been 
restricted in the previous four years. The 
mean interval to a previous breakdown in 
these herds was 2 years. Ten percent of the 
herds had been restricted in the previous 
year. 

Animals were still in the herd since a 
previous breakdown in 182 (38%) of the 
herds. One hundred and eleven herds (23%) 
had reactor animals which were present at 
a previous breakdown and 43 (9%) herds 
had reactor animals which had also been 
inconclusive at a previous test. However, 
only 11 of the breakdowns in these latter 
herds were eventually attributed to a 
residual infection source. 

Status of Contiguous herds 

There was a mean of 7.3 contiguous herds 
to the herds under study, and the range was 
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from 0 to 39. One or more of the 
contiguous herds were restricted prior to the 
herd under study in 54% of the breakdowns 
and subsequent to the herd under study in 
44% of the breakdowns. Overall 75% of 
the herds under study had contiguous herds 
restricted either before or after they became 
restricted. In these herds, the origin was 
attributed to wildlife in 30% of the cases 
and to lateral spread in 29%. The remainder 
were attributed to other sources or their 
origin was unclear. 

Fencing was said to have been adequate in 
288 (58%) of the herds under study. 

Slurry 

Analysis of the data showed that the 
method of storage and disposal of manure 
or slurry was likely to aid dissemination of 
tuberculosis in 42 (8.7%) of the herds. 

Indirect Contact 

The results showed that in 31 (6.4%) 
breakdowns, there was indirect contact with 
contiguous or other reactor herds which 
may have been related lo the breakdown. 

Wildlife 

The frequency of feral species in and 
around the farm for the 501 breakdowns for 
which this section was completed was 69% 
for badgers, 1 % for goats, 3% for deer and 
2.6% for others. 

Human Involvement 

The data indicated that there was a 
possibility of human involvement in three 
(0.6%) of the breakdowns. 

Disinfection 

A total of 46% of the herdowners said that 
they practiced routine disinfection. The 
suitability of the premises for adequate 
cleaning and disinfection was described as 
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excellent or good on 124 (25%) of the 
farms. There was a strong correlation 
between the suitability of the premises for 
disinfection and the overall impression of 
management. The suitability of the premises 
for disinfection was described as excellent 
or good in 77% of the farms where the 
overall impression of management was 
excellent or good, whereas the suitability of 
premises was described as excellent or good 
in only 5% of the farms where the overall 
impression of management was described as 
average, poor or bad. 

Overall impression of management 

The standard of management on most of the 
farms was recorded as average (Table 5). 

Table 5. Overall impression of 
management 

Management 
Ranking 

Exce llent 
Good 
Average 
Poor 
Bad 

Frequency 
(percent) 

2 
26 
64 

6 
1 

Overall, management practices were 
considered likely to facilitate the spread of 
infection in 94 (21 % ) of the breakdowns. 
They were considered likely to facilitate the 
spread of infection in 25% of the herds 
which had excellent or good management 
compared to 19% of the herds which had 
average, poor or bad management. 

Origin of the outbreak 

Wildlife was most frequently identified as 
the origin of the breakdown followed 
closely by lateral spread and not clearly 
apparent (Table 6). 
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Table 6. Origin of the breakdown 

Source Frequency (%) 

Wildlife 137 ( 27) 
Lateral 118 (23) 
Not clearly apparent 11 7 (23) 
Residual 57 ( 11 ) 
Non-specific 37 (7) 
Bought-in 36 (7) 
Mechanical 1 (O) 
Human 1 (0) 

Total 504 

The mean number of reactor animals per 
breakdown was greater for breakdowns 
attributed to wildlife source than for other 
sources (fable 7). 

Table 7. 

Source 

Mean number of reactor 
animals per breakdown, by 
source 

Mean number of 
reactor animals 

Wildlife 8 . 1 
Lateral 5 . 4 
Not clearly apparent 5.2 
Residual 5 . 0 
Bought- in 3 . 3 
Non-specific 2.8 

3. Discussion 

The aim of the study was to analyse reports 
on breakdowns in herds with check digits 1, 
3 and 5 for which field investigations were 
completed between August 1990 to the end 
of 1991. The reports that were submitted 
were not a true sample of all the 
breakdowns that occurred during that period 
and the findings, therefore, may not be a 
true reflection of the overall position. As 
many DVO's concentrated on breakdowns 
which contained multiple reactors, it is 
likely that the sample under study contained 
a higher proportion of this type of 
breakdown than breakdowns containing 
single reactors. 
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The analysis of the field investigations 
showed that wildlife was identi fied as the 
most common source of infection for the 
herds under study. The proportion of 
breakdowns attributed to this source was 
almost tw ice the level disclosed in a 
previous analysis of herd breakdown reports 
(Griffin and Hahesy, 1992) . In that study, 
3,975 breakdowns which occurred between 
1987 and 1990 were analysed and 14% 
were attributed to wildlife compared to 27% 
in the present study. While these samples 
arc not directly comparable, the findings 
may indicate that the role of wi ldlife in the 
epidemiology of bovine tuberculosis is 
increasing and/or they may be indicative of 
an increased awareness by Veterinary 
Inspectors of their role. 

In addition to the large number of 
breakdowns attr ibuted to badgers, the study 
also showed that there was a higher number 
of reactors in the breakdowns attributed to 
this source than in breakdowns attributed to 
other sources. A possible explanation for 
this is the exposure of groups of cattle to 
very high levels of infection from 
terminally ill tuberculous badgers. 

While 23% of breakdowns were attributed 
to lateral spread, other sources were of 
lesser importance. Historically, Ireland has 
been noted for a great deal of cattle 
movement. I n the absence of more detailed 
information, it was assumed that this high 
degree of cattle movement was a major 
contribu tary factor in the spread of bovine 
tuberculosis. However, the detailed analysis 
revealed that only 7% of the breakdowns in 
this study were attributed to purchased 
cattle. The comparable figure for the 
analys is of breakdowns between 1987 and 
1990 was 11 %. 

The study also found that the mean number 
of reactors in breakdowns attributed to 
purchased cattle was lower than for 
breakdowns attributed to other sources. This 
fi~ding is in line with the results of a study 
of 175 breakdowns in Co. Cavan in 1989 
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which indicated that there was little 
transmission of disease to homebred 
animals from purchased infected animals 
(Griffin, 1992). 

Analysis of the data relating to contiguous 
herds indicated that the geographical 
clustering of the breakdowns was a 
prominent feature of the disease. Seventy 
five percent of the herds studied had 
contiguous herds restricted either before or 
after they became restricted. In the absence 
of more detailed information, it was 
assumed that the high level of contiguity 
between infected herds was indicative of 
cattle to cattle transmission between these 
herds. However in this study, a slightly 
higher proportion of breakdowns in herds 
which were contiguous to other restricted 
herds were attributed to badgers than to 
lateral spread. Thus, the presence of 
restricted contiguous herds should not 
automatically lead to a conclusion that 
cattle to cattle spread is responsible for a 
breakdown. 

Fragmentation of holdings has traditionally 
hccn considered as playing an important 
role in the epidemiology of tuberculosis 
because it gives rise to an increase in cattle 
movement and the possibility of increased 
contact with other herds. However, in this 
study, it was found that 87% of the reactors 
were kept on the home farm, and even on 
fragmented farms, a much higher proportion 
of the reactors were located on the home 
farm. 

A possible explanation for the concentration 
of reactors on the home farms is that they 
were larger than the outfarms. Therefore, it 
is likely that more of the animals were kept 
there. In addition, it is likely that animals 
kept on an outfarm during the grazing 
season were moved to the home farm 
during the winter, thus increasing the 
possibility of the animals being located on 
the home farm when being deemed reactor. 
Cattle are commonly moved to the home 
farm to facilitate testing and this could also 
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have influenced the findings in relation to 
the location of the reactor animals. 

While the figures presented ahove do not 
appear to support the hypothesis that 
fragmentation is a major factor in the 
epidemiology of hovine tuberculos is, animal 
prevalence rates would need to he obtained 
for the different types of holdings before 
definite conclusions are made. The present 
information is inadequate for this purpose 
and an individual study would he needed to 
elicit this in formation. 
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