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The Role of Farm Management Practices and 
Environmental Factors in Chronic Tuberculosis 

J.M. Griffin, T. Hahesy and K. Lynch 

Introduction 
The Tuberculosis Investigation Unit has 
completed a major study on the role of farm 
management and environmental factors in 
chronic Tb in dairy herds. Factors such as 
feeding and nutrition, standards of fencing at 
farm boundaries, slurry disposal methods, cattle 
trading practices and, in more recent years, the 
presence of wildlife have been implicated during 
field investigations as contributing to Tb 
outbreaks. However, until now, a designed study 
has not been undertaken in Ireland to determine 
the relative importance of these and other 
factors. 

Study 
In the present study, dairy herds with chronic 
Tb were compared with herds from the same 
locality which had been free of Tb for many 
years. The objective was to identify risk factors 
in the chronic herds which were associated with 
the persistence of the disease. The study was 
carried out in counties Kilkenny and Cork 
during August, September and October, 1990 by 
eight fulltime Teagasc surveyors. A standardised 
questionnaire was designed to obtain information 
directly from the farmers. The sample size was 
80 chronic herds and an equal number of clear 
herds. The selected herds were evenly divided 
between the two counties. In addition to 
completing the questionnaire, the surveyor 
examined the farmyard, winter housing and 
boundary field fencing on the home farm. 
Information was also obtained on a number of 
the farmers' personal characteristics and 
attitudes. 

Analysis 
The data were analysed in two stages. 
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(a) Univariable Analysis 

In the first stage, the measure of association 
between an individual study factor and the 
outcome was calculated using an unadjusted 
odds ratio (OR). The 26 variables which were 
significant in this test are presented in 
Appendix 1. 

(b) Multivariable Analysis 

In the second stage, factors found to be 
associated with the outcome at the initial 
screening were considered for multivariable 
modelling. The mulitvariable approach 
quantifies the impact of each factor aft~r 
adjusting for the effect of the oth~r factors_ m 
the model. A list of the 10 van ables which 
were still significant after the second stage of 
the analysis is presented in Appendix 2. 

A list of 9 variables which are sometimes 
associated with the occurrence of Tb and were 
not significant in this survey is presented in 
Appendix 3. 

Results 

Farm Husbandry/Management 
Some of the variables which were significantly 
different would appear to be an effect of Tb 
rather than a contributing factor e.g. position of 
water troughs, presence of a beef finishing 
enterprise, change in cow number in ~ast ~O 
years and improved boundary fencmg m 
previous 12 months . However~ a numb~r of 
significant differences could possibly explam the 
presence/absence of Tb on farms. 
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The study showed that a higher proportion of 
the farmers with chronic Tb herds said that 
there were badger setts on and in the vicinity of 
their farms. A higher proportion of these 
farmers also said that they purchased cattle, 
especially bulls and cows. Slurry rather than 
solid manure was more likely to be produced on 
these farms and there was a greater likelihood 
that people from outside, such as relations, did 
some work on the farm. These findings were 
broadly in line with previous findings from field 
investigations. 

Significant differences were also observed in 
relation to feeding and nutrition. The quantity 
of silage and concentrates fed per livestock unit 
was higher on the farms with chronic Tb but 
the quantity of hay fed per livestock unit was 
significantly less. The farmers with chronic Tb 
herds were also Jess likely to provide mineral 
licks to their cattle. It is possible that such diets 
give rise to nutritional imbalances which have 
been shown in a number of studies to reduce an 
animal's resistance to Tb. However, further 
research is needed in this area before any 
definite conclusion can be drawn. 

A higher proportion of the herds with chronic 
Tb had beef finishing enterprises in addition to 
dairying. This may have been a consequence of 
having the disease rather than a precedent. Beef 
enterprises are sometimes adopted in such herds 
because of the loss of dairy cows due to Tb or 
because of the difficulties in selling stores on 
the open market due to movement restrictions, 
as distinct from selling finished cattle direct to 
the factory. 

MapFing of all of the farms showed that a 
higher proportion of the chronic Tb farms had 
areas of rough grazing. These areas could be 
associated with poor nutrition or with the 
presence of badger habitats. Another difference 
between the two groups was that the herds with 
chronic Tb were less likely to have kept some 
of their cattle entirely on an outfarm during the 
grazing season. It is commonly believed that 
farm fragmentation increases the risk of a Tb 
outbreak. This finding, however, indicates that 
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dividing a herd may protect it from chronic Tb. 

The information obtained in relation to feeding 
and slurry production indicated that herds with 
chronic Tb were more intensively managed. 
Another indication of this was a greater use of 
cubicle rather than straw bedded housing in this 
group. 

All of the chronic herds had Tb for a number of 
years prior to the study, and the study indicated 
that a number of improvements had been carried 
out to deal with the problem. A higher 
proportion of these herds said that they had 
improved their fencing in the past year, had 
raised their water troughs to make them badger 
proof and had cleaned their cattle houses 
regularly. 

The study did not support other reasons which 
have traditionally been put forward as 
contributing to new Tb outbreaks. These 
included contact with neighbouring cattle due to 
movements to and from fragments or poor 
boundary fencing, presence of sub standard 
cattle housing, movement of equipment -
slurry/transport vehicles onto farms, and 
exposure to water supplies from rivers or 
streams. 

Farmer Characteristics 
With regard to farmer characteristics and 
attitudes, there were no statistical differences 
between farmers in the clear and reactor groups 
in relation to age, marital status, the use of the 
agricultural advisory service and the standard of 
management on the farm. 

Differences were present in relation to the 
opinions of the farmers on the main ways in 
which cattle contract Tb. Forty five percent of 
farmers with a chronic Tb problem were of the 
opinion that the main way in which cattle 
contracted Tb was through contact with wildlife, 
compared with 18% in the clear group. A 
significantly higher proportion of the farmers 
with clear herds were of the opinion that 
vehicles and equipment moving onto the farm 
was the main source of disease. Overall, 21 % 
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of farmers said that they did not know how 
cattle contracted Tb. Differences were also 
evident in relation to the reasons for the slow 
progress of the eradication programme. A higher 
proportion of the farmers with chronic Tb herds 
gave the lack of follow-up of breakdowns as the 
main reason for the slow progress whereas a 
higher proportion of the clear group stated that 
the slow progress was due to the high level of 
cattle trading. Overall, bad testing was given as 
the main reason for the slow progress. 
The results indicated a high level of pessimism 
in relation to Tb eradication, with 84% of the 
participants expressing the view that the disease 
would never be eradicated. 

Conclusions 
1. The findings of this study support those of 

earlier field investigations in relation to the 
presence of badger setts, cattle purchases, 
the spreading of slurry and the movement of 
people onto farms. It will now be possible 
to give advice to farmers with chronic Tb 
with increased confidence that these are 
significant risk factors. 

2. Feeding and nutrition were identified as 
factors which may play a role in determining 
the susceptibility of cattle to chronic Tb in 
intensively managed herds, further research 
in this area should be considered. 

3. The study did not support some of the 
hypotheses which have traditionally been put 
forward as contributing to Tb outbreaks. It is 
suggested that epidemiological investigations 
should be undertaken to determine if these 
findings also apply to chronic Tb problems 
in other areas. There is a need to inform 
farmers how cattle may contract Tb. 

4. There is a high level of pessimism among 
farmers in relation to Tb eradication. 

Overwintering systems are sometimes associated with the occurrence of tuberculosis. 
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Appendix 1. U nivaria hie Analysis 

Variables 

Fann Characteristics 

Badger setts on home farm 

Badger setts in general area 

Rough grazing on home farm 

Rock outcrop on farm 

Greater area of grassland 

Less area under woodland 

Beef enterprise on farm 

Increased cow numbers in previous 10 years 

General Management Practices 

Cubicle winter housing 

Housing unsuitable for disinfection 

Water troughs on ground 

Water shortage 

Hay as principal winter feed 

High levels of silage fed 

High levels of concentrates fed 

Smaller quantity of hay fed 

Provision of mineral licks 

Feed shortage 

Slurry/Manure Management 

Slurry form of waste 

Spread slurry with nil storage time 
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Restricted Farms 
+ more likely - less likely 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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Variable 

Cattle Movement Restricted Herd 
+ more likely - less likely 

Improved boundary fencing in previous year + 

Changed cattle movement in previous 10 years 

Groups of cattle on out-farm all season 

Relatives help with cattle work + 

Purchasing Herd Replacements 

Purchased cows + 

Purchased a stock bull + 

Appendix 2. Multivariable Analysis 

The 26 variables which were significant in the univariable analysis were examined in a 
multivariable analysis. 

Ten of these were again significant 

Variable Restricted Farms 
+ more likely - less likely 

Provision of mineral licks 

Purchase a stock bull + 

Cattle confined to outfarm for full season 

Water troughs on ground 

Beef enterprise on the farm + 

Badger setts in the area + 

Rough grazing on the farm + 

Storage of slurry form of waste + 

Increase in cow numbers in previous 10 years 

High level of hay feeding 

It was not possible to continue with the analysis of 2 variables due to missing values -
(a) Level of meals fed and (b) occurrence of a feed shortage. 
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Appendix 3. 

Non-Significant Variables 

There was no significant difference between clear and restricted herds with regard to the 
variables listed below. 

Source of purchased cattle. 

Presence/absence of sheep, pigs, poultry or horses. 

Degree of farm fragmentation. 

Type and standard of boundary fencing. 

Movement of cattle along roads. 

Grazing system. 

Water source and supply. 

Over wintering - indoors/outdoors. 

Movement of hired machinery/lorries onto farms. 

ERAD!fEAGASC 
6 

Tuberculosis Investigation Unit, UCD 


