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East Offaly Project, 1982 - 1992: Data Analysis 

David R Willia~1 and Donal 0 Mairtin1 

Introduction 
Data from the East Offaly Badger Research 
Project (EOP) described the results of the 
tuberculin tests for the years 1982 to 1992 on 
animals in three areas, the Project Area, the 
Control Area and a Buffer Zone in between. 
The level of testing was dictated by the National 
Programme undertaken each year. Consequently 
every herd did not have a test every year. 

The data gave information on the date and type 
of test, number of animals tested, herd number 
and the Area in which it was tested. 

Data from 1988 to 1992 is presented in the 
tables. 

Objective 
The objective of this report is to compare the 
Project and Control Areas in order to discover 
whether there is any indication of change in the 
level and characteristics of incidence of bovine 
Th following the commencement of intensive 
badger control in the Project Area in 1989. 

l\ileasuring the Incidence of Th 

APf 
The number of tuberculin test reactor animals per 
1, 000 animal tests has been used in recent years 
as a measure of the incidence of bovine Th. 
This figure has been calculated for the Project 
and Control Areas and demonstrates a decrease 
in the APT for both areas in 1992, the Project 
Area having the greater decrease. However, due 
to the variation in testing programmes in 
different years, alternative methods of measuring 
Th incidence were examined. 

1 Dept. of Statistics, 
University College Dublin 
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Incidence of Henl Breakdown 
The identification of a reactor in a herd is of 
considerable importance due to the consequential 
effects. Such herd breakdowns can be used to 
measure the incidence of spread of disease to a 
herd. The initial investigation divided herds 
into four groups. Each group contained 
approximately the same number of herds in each 
year. The herd sizes for the four groups were 
<18, 18-39, 40-76 and >76. 

The herd breakdown incidence was greater in the 
Project Area in all years between 1982 and 
1990 except in 1983 when it was slightly lower. 
In 1991 and 1992 the incidence in the Project 
Area was significantly lower than the Control 
Area (Table 1). 

Logistic Analysis 
A herd breakdown was considered to have 
occurred when at least one reactor was identified 
on a test. A number of models were considered 
to assess factors possibly affecting the incidence 
of herd breakdown, including herd size and the 
existence of a previous breakdown. Factors not 
included in the data set were assumed to have 
equal effects on the incidence of herd breakdown 
in both areas. 

When herd size was included in the model the 
existence of a previous breakdown was found not 
to be significant and so was not included in the 
final model. This model related the chance of a 
herd breakdown to a function of herd size in a 
logistic regression analysis. 

The initial indications were that differences 
between the Project and Control Areas were 
among smaller herds, therefore, the top 25% of 
herds, containing more than 77 animals, were 
excluded from the logistic model. The data from 
the larger herds showed no significant 
differences in both 1991 and 1992 (Table 1). 
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Fitting separate curves to the Project and Control 
Areas the risk curves (i.e., plots of the chance of 
a breakdown against herd siz.e) were found not to 
differ significantly except in 1991 (p = 0.003) 
and 1992 (p = 0.04), the risk being lower in the 
Project Area for most herd siz.es (Figure 1). 
Near signifieant differences <XA.:urred in 1987 (p 
= 0.06) and 1988 (p = 0.05); in 1987 the risk 
was higher in the Project Area, while in 1988 
the risk was higher in the Control Area for herds 
with between 18 and 50 cattle. 

-:be following features of the risk curves should 
be noted (Figure 1 ): 

a) 

b) 

c) 

d) 

the risk of a herd breakdown initially 
increases with herd siz.e in both the 
Project and Control Areas; 
the risk sometimes increases to a 
maximum value (at a herd-siz.e between 
40 and 60 animals) and then decreases; 
for most herd siz.es the risk is higher in 
the Project Area in all years prior to 1991 
with 1988 being the exception; 
the risk is higher in the Control Area in 
1991 for all herds with fewer than 70 
animals and in 1992 for all herds with 
fewer than 60 animals. 

incidence in the Control Area in 1992 compared 
to 1991. 

Numbers of reactms at breakdown 
Ibe number of reactors was analysed for herds 
suffering a breakdown. The mean number of 
reactors by year and herd size are shown in 
Table 2. An examination of the data from 1982 
forward showed that there was a significant 
difference in the mean number of reactors 
identified for all herds in 1982, 1991 and 1992 
the lesser being in the Project Area. In 1991 
breakdowns amongst each herd siz.e group in the 
Project Area involved fewer reactors than 
breakdowns in the Control Area. The difference 
was significant in herd-siz.e 40 - 76 and overall. 
Similarly, in 1992 the mean ninnber of reactors 
identified in each herd-siz.e grouping in the 
Project Area was less than for the Control Area 
and was significantly so overall. 

Prior to 1991 there was no consistent pattern 
amongst similar comparisons. Significant 
differences occurred no more often than would 
be expected when making a large number of 
compansons. 

C.Onclmions 
Two factors must be borne m mind when 
considering the present data: To further investigate the nature of the 

significant differences occurring in . 1991/92 
confidence limits were obtained on the (I) 
breakdown probabilities for the two Areas. In 

The design of the EOP is one of an 
observational study. The single Project 
and Control Area mean that the design 
lacks replication, thus limiting the extent 
to which conclusions reached from the 
study could be generally applied. Where 
there is only one Project Area then area 
to area variation cannot be measured. 

this way it was possible to pfot upper and lower 
limits for the risk of a breakdown against herd 
size for each Area. In 1991 the confidence 
intervals were found not to overlap (with higher 
risk in the Control Area) for herd siz.e between 
10 and 30. In 1992 the confidence intervals do 
overlap, though only marginally so, for herd siz.e 
between 20 and 40. 

The logistic analysis confirms that in 1991 and 
1992 Th incidence, as manifested by herd 
breakdown, is different in the Project Area 
compared to the Control, with a lower incidence 
amongst smaller herds in the Project Area. The 
evidence of a difference is more convincing in 
1991 than in 1992 due to the reduction in 

ERAD!IEAGASC 2 

( 2) It must be assumed that any annual or 
cyclic time effects equally applied to both 
Areas, so that any observed differences 
after 1989 could not be attributed to 
conditions in the two Areas developing 
differently over time. 

All other factors not included in the data which 
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might affect the incidence of Th (such as farm ( 3) 
size, enterprise type, use of sluny, etc.) would be 
assumed to be similar in both Areas and to have 
the same effects on the levels of Th in the 
cattle. 

Subject to the above qualifications the following 
facts would seem to lead to a positive conclusion 
that the level of Th in the Project Area in both 
1991 and 1992 has been reduced by comparison ( 4) 
with the Control Area to an extent not seen in 
years prior to 1989: 

(1) the low level of APT in 1991 and 1992; 

(2) when herds are categorised by size, the 
incidence of breakdown in 1991 is less in 
each of the four categories, and 
significantly so in one of the four 
categories; while in 1992 it is less in 
three of the four categories, and 
significantly so in one of these three. 
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the modelling of the dependence of the 
probability of a breakdown on herd size 
shows a significantly lower chance of 
breakdown in the Project Area in 1991 
and 1992, an effect not observed in 
earlier years; in particular a significant 
difference is observed among smaller 
herds, and 

among herds suffering breakdown, the 
number of reactors is lower on average in 
the Project Area. 
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Table 1. The breakdown prohlbility for herds in each year and each henl sire grouping for the 
Project and Control Are$. 

Breakdown Probability 

Herd Size 

Year Area <18 18-<40 40-<77 >77 All 

1988 · Project 0.051 0.067 0.177 0.191 0.111 

Control 0.045 0.091 0.148 0.192 0. 11 0 

1989 Project 0.047 0.114 0.115 0.245 0.124 

Control 0.037 0.095 0.134 0.243 0.119 

1990 Project 0.047 0.065 0.173 0.188 0. 112 

Control 0.057 0.071 0.132 0.197 0. 110 

1991 Project 0.018 0.075 0.087 0.223 0.099 

Control 0.074 0.103 0.122 0.230 0.131 

1992 Project 0.028 0.022 0.082 0.098 0.055 

Control 0.032 0.066 0.081 0.143 0.079 

Boldface values differ significantly (P < 0.05) 

Table 2. The ~ munber of reactors identified, at a single tuberculin test, in each year and each 
henl sire grouping for the Project and Control Are$, 1988 - 1992. 

Mean number of reactors 

Herd Size 

Year Area <18 18-39 40-76 >76 All 

1988 Project 1.24 2.76 2.03 3. 0 2.37 
Control 1.45 1.86 2.04 3. 0 2.30 

1989 Project 1.75 1.76 3.33 2.79 2.52 
Control 1.51 1.66 2.35 2.58 2.24 

1990 Project 2.06 1.93 1.82 2.65 2.19 
Control 1.76 1.92 2.38 2.97 2.45 

1991 Project 1.50 1.81 1.38 2.54 2.12 
Control 1.89 2.55 2.39 3.68 2.89 

1992 Project 1.00 1.40 1.53 2.36 1.77 
Control 1.40 2.20 2.40 2.70 2.37 

Boldface values differ significantly (P < 0.05) 
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