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1. Rationale for Undertaking the Research  
Campylobacteriosis is the most frequently reported gastrointestinal bacterial pathogen in humans in 
Ireland and across the EU and worryingly, the number of reported cases has increased significantly since 
2010 (EFSA, 2010a; HPSC, 2012). Poultry is regarded as the most important reservoir for Campylobacter 
and constitutes a very significant vehicle for the transmission to humans (Humphrey et al., 2007; EFSA 
2010b). Within the EU, Irish broiler batches have the fourth highest level of Campylobacter 
contamination (83%) and our carcasses have the second highest level (98%; EFSA, 2010c). 
 
The Irish poultry industry is worth approximately €350 million to the Irish economy. The high levels of 
Campylobacter present on Irish poultry products represents a real threat to public health and the clean, 
green image of Irish food.  There are also serious economic losses associated with campylobacteriosis in 
terms of lost working days and medical costs.  Although there is no data available for Ireland, the Food 
Standards Agency (UK) recently reported that infection with Campylobacter alone cost the economies of 
England and Wales £583 million in 2008. 
 
In 2011, the FSAI’s Scientific Committee published a report which recommended a range of control 
measures along the poultry production chain. The poultry industry and Bord Bia have highlighted the 
predominantly international nature of the science behind the proposed control measures and called for 
these measures to be validated under Irish conditions.   A recent systematic literature review (4,316 
primary references and a final set of 173) of on-farm biosecurity-associated interventions against 
Campylobacter concurred with this view (Newell et al., 2011).  It highlighted a paucity of detailed 
understanding of measures which might be effective and highlighted the need for strong research 
evidence before changes are made to industry practices (Newell et al., 2011).   
 
The FSAI report also recommended that interventions at slaughter be focused on achieving 
Campylobacter counts of less than 4 log10 CFU per cm2 when caecal counts are 7 log10 CFU or lower. 
However, because it takes between 2 to 5 day to get test results, the report recommends on-farm 
sampling within a week of slaughter. Quantitative data on the growth of Campylobacter in the caecum is 
therefore essential to relate caecal test counts to the real Campylobacter levels when the birds are 
presented for slaughter. 
 
 

 

2. Research Approach  
 
The project proposal itself was written in consultation with key stakeholders including industry 
representatives and regulatory agencies to ensure it’s relevance and that it would address important 
knowledge gaps for the Irish boiler sector. To ensure data generated in this project and the deliverables 
were applicable to the industry, all of the work was undertaken on representative broiler farms.  All 
experiments were robustly designed and methods used were either internationally accredited or those 
used previously in peer reviewed publications.   
 
Research studies were specifically designed to assess the effects of age and thinning practices on 
Campylobacter carriage rates and levels in poultry and to provide data on growth rates in the caecum. In 
addition the impact of fly control in houses and farm personnel within houses was investigated. The 
potential role of poultry waste management in recycling of Campylobacter on broiler farms was also 
assessed. The efficacy of current practices used to clean and disinfect houses following depopulation 
was also investigated to see if there were potential risks of Campylobacter carry-over and recycling. 
In recent years, energy (heating) has become a substantial cost in chicken production and the industry is 
constantly looking at lower cost or more efficient options. To this end based on industry feedback, it was 
decided to investigate the effect of new indirect house heating systems on Campylobacter prevalences 
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as well as a number of key flock performance and environmental criteria when compared to flocks 
grown in conventionally heated houses.  
A large study was also undertaken to assess the effect of biosecurity and farm economic performance 
on Campylobacter prevalences in flocks.  This was a novel study and highlighted significant differences in 
Campylobacter rates between farms with good biosecurity and high economic performance compared 
to those with lower biosecurity and economic performance.  This study also allowed a comparison to be 
made between biosecurity and hygiene practices in the low & high biosecurity farms with specific risk 
factors identified as being more associated with Campylobacter positive flocks.  The outputs of all of the 
above studies were then used to produce a list of recommendations that were disseminated widely to 
key stakeholders and within the poultry industry.  
 

 

3. Research Achievements/Results  

 
Based on the research undertaken in this project, it can be concluded that; [1] vertical transmission does 
not occur; [2] the broiler farm environment was a potential source of Campylobacter; [3] testing areas 
frequented by all birds (eg. feeders and drinkers), may offer an opportunity for early Campylobacter 
detection and [4] once the broilers are infected with Campylobacter, these bacteria are spread from the 
birds, through the ante-room to the areas surrounding the broiler house, highlighting the need for 
improved biosecurity. 
The research also demonstrated that a low-tech, cost effective ‘biosecurity unit’ such as the biosecurity 
cube could be used to improve the Campylobacter status of flocks.  
This work also provided data on the growth of Campylobacter in a range of laboratory media, caecal 
contents and in broilers which may be used in future to develop predictive models and/or inform 
science based control strategies such as the maximum time between flock testing and slaughter, 
logistical slaughter and single stage depopulation of broiler units.  
It was also concluded that composting does not appear to present a risk factor for (re)infection of flocks. 
 
The project has also shown indirect heating systems have no impact (negative or positive) on 
Campylobacter prevalence or broiler performance (FCR/Mortality/Weight gain) 
In addition, differences in litter quality between top and bottom layer suggest that the bottom layer has 
more moisture but is also more acidic whilst the top layer is drier but more alkaline. The survival of 
Campylobacter in litter and faeces is greater at lower temperature and the organism can persist in faecal 
material for days. 
Thinning causes an increased stress response in broilers which could potentially make them more 
susceptible to infection with Campylobacter. 
 
Farms with good hygiene/biosecurity had between 20-40% lower Campylobacter prevalence (depending 
on season) than farms with less well developed biosecurity/hygiene practices by time of first thin. 
Even with high biosecurity there is still a seasonal peak in Campylobacter prevalence in summer and 
autumn. Thinning (and or age) caused Campylobacter prevalence to increase to ≥85% regardless of 
biosecurity across all seasons. A physical hygiene barrier followed by the use of house specific footwear 
were found to be the two most important interventions for reducing the odds of colonisation of 
Campylobacter on farm. 
 
The research outputs have been widely disseminated. Various aspects of the research have been 
presented at many workshops and scientific conferences during the lifetime of the project. In addition a 
number of peer review papers have already been published in international scientific journals and 
others are either in an advanced state of preparation or have been submitted for peer review.   
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4. Impact of the Research 

 

4(a) Summary of Research Outcomes 

 

(i) Collaborative links developed during this research 
Extensive collaborative links have been developed during the completion of this research 
project.  A project stakeholder group was formed at the outset which included representatives 
from farm organisations, poultry processing companies, the Food Safety Authority of Ireland, 
Dept. of Agriculture, Food & the Marine and Bord Bia. Their input and co-operation was crucial 
in terms of steering and agreeing work to be completed in each of the tasks within the project. 

Research outputs were also disseminated within the group during completion of the project. 
 
 

(ii)  Outcomes where new products, technologies and processes were developed 

and/or adopted. 
A modification of an existing method for the restoration of specificity of growth media for the 
detection and enumeration of Campylobacter from broiler samples was developed during this 
study. Dissemination of such a method will assist laboratories involved in the processing of 
veterinary, food and clinical specimens improve specificity of existing culture based methods. A 
peer reviewed scientific paper on this aspect of the study has been published. 
It is also expected that the list of recommendations generated in the Dissemination task will be 
used to update the Bord Bia Chicken Broiler Quality Assurance Scheme. 
 

(iii) Outcomes with economic potential  
The outputs of the project can be described in terms of public good research and also the 
generation and transfer of knowledge that can be used by the poultry sector to improve food 
safety and quality with a resultant potential to improve competitiveness and the reputation of 
the industry. 

 

(iv) Outcomes with national/ policy/social/environmental potential 

 
Key findings from the research project have been widely disseminated to relevant stakeholders, 

including farmers, processors, regulatory bodies and Bord Bia.  In addition a number of peer review 
scientific papers have been published, submitted for publication or in press.  Outputs from the project 
have also been delivered through oral and poster presentations at a range of conferences & workshops.   

A well attended final dissemination workshop was held in Monaghan Town in September 2105. 
The workshop was held in conjunction with the SafeFood Conference on Campylobacter.  A large 
number of broiler farmers, technical personnel from a number of processing companies were in 
attendance as well as public health officials and Bord Bia.  A summary of the project and key conclusions 
were delivered to the audience and contructive discussion among the audience on how improved 
controls on farms could best be implemented took place. Furthermore, the research has provided 
scientific data to enable further development and modification of the 2011 FSAI document 
‘Recommendations for a practical control programme for Campylobacter in the poultry production and 
slaughter chain.’  It will also allow for a review of current procedures and criteria within the Bord Bia 
Chicken Quality Assurance Scheme to be carried out, with any modifications based around robust 
scientific data generated from the study. 

Key outputs of the project were also presented at a meeting of key stakeholders convened by 
the former Minister of Agriculture, Food & the Marine appointed Task Force on Campylobacter (chaired 
by Professor Patrick Wall). At this meeting in November 2015  it was agreed that the main conclusions in 
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the project and potential controls identified be incorporated in correspondence subsequently being 
forwarded by the chair to the Minister.  The above summary highlights the potential of this research to 
influence both industry, and regulatory approaches to manage risks posed by this pathogen at farm 
level. 
 
 

 

4 (b)  Summary of Research Outputs 

 

(i) Peer-reviewed publications, International Journal/Book chapters. 

 
Smith, S., Meade, J., McGill, K., Bolton, D., Whyte, P. (2015). Restoring the selectivity of 
modified charcoal cefoperazone deoxycholate for the isolation of Campylobacter 
species using tazobactam β-lactamase inhibitor. International Journal of Food 
Microbiology, 210, 131-135. 
 
Smith, S., Meade, J., Gibbons, J., McGill, K., Bolton, D., Whyte, P.  Impact of direct and 
indirect heating systems in broiler units on environmental conditions and flock 
performance. (In Press,  Agricultural and Food Science). 
 
Battersby, T., Whyte, P., Bolton, D. (2016). The pattern of Campylobacter contamination 
on broiler farms; external and internal sources. Journal of Applied Microbiology, 120, 
1108-1118. 
 
Battersby, T., Whyte, P., Bolton, D. Protecting broilers against Campylobacter infection 
by preventing direct contact between farmer and broilers.  (In press Food Control).  
 
Battersby, T., Whyte, P., Bolton, D. (2016). Campylobacter growth rates in 4 different 
matrices: broiler caecal material, live birds, Bolton broth and brain heart infusion 
broths. Infection Ecology and Epidemiology, 6, 1-6. 
 
Smith, S., Messam, L.L., Meade, J., Gibbons, J., McGill, K., Bolton, D., Whyte, P. (2016).  
The impact of biosecurity and partial depopulation on Campylobacter prevalence in Irish 
broiler flocks with differing levels of hygiene and economic performance.  Infection 
Ecology & Epidemiology, 6, 31454. 
 
Battersby, T., Walsh, D., Whyte, P, Bolton, D. Evaluating and improving terminal hygiene 
practices on broiler farms to prevent Campylobacter cross-contamination between 
flocks. (In press Food Microbiology). 
 
Smith, S., Meade, J., Gibbon, J., McGill, K., Bolton, D., Whyte, P. (2016). The impact of 
environmental conditions on Campylobacter jejuni survival in broiler faeces and litter. 
Infection Ecology & Epidemiology, 6, 31685. 

 

 

(ii) Popular non-scientific publications and abstracts including those presented 

at conferences  

 
Research abstracts at the 18th World Congress of Food Science and Technology 
(IUFoST), Dublin, 21-08-16 to 25-08-16. 
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 (i) How understanding the pattern of broiler farm contamination has solved the 
Campylobacter issue in broilers.  Bolton, D., Battersby, T., Whyte, P. 
(ii) Evaluating and improving terminal hygiene practices on broiler farms to prevent 
Campylobacter cross-contamination between flocks. Bolton, D., Battersby, T., Whyte, P. 
 
Research abstract at FoodMicro 2016 (25th International ICFMH Conference), Dublin 19-
07-16 to 22-07-16.  
(i) How understanding the pattern of farm contamination has solved the 

Campylobacter issue in broilers. Bolton, D., Battersby, T., Whyte, P. 
 
Research abstract at the Institute of Food Science & Technology of Ireland  43rd Annual 
Food Research Conference, UCD, 10-12-14 to 11-12-14.  
 (i) Environmental contamination and flock carryover as a major source of 
Campylobacter colonization in Irish broiler flocks. Battersby, T., Whyte, P., Bolton, D. 
(ii) Impact of indirect heating systems on environmental conditions in broiler 
houses and potential effect on Campylobacter survival. Smith, S., McGill, K., Meade J., 
Bolton, D., Whyte, P. 
 
Research abstract at the Annual Society of General Microbiology Meeting ‘Host-
pathogen interactions: From Animals to humans and back again, UCD, 20-03-14 to 21-
03-14.   
(i) Impact of indirect heating systems on environmental conditions in broiler 

houses and potential effect on Campylobacter survival. Smith, S., McGill, K., 
Meade, J., Bolton, D., Whyte, P. 

 

 

(iii) National Report 

 None 

 
 
 

(iii) Workshops/seminars at which results were presented  

 
Research abstract at the Annual All-Island State Veterinarians Conference, Limerick, 17-
04-15 to 18-04-15. 
(i) An assessment of chemical treatments to reduce bacterial populations on fresh 

chicken meat. Kassem A., Meade, J., McGill, K., Gibbons, J., Walsh, C., Lyng, J., 
Whyte, P. 

 
Research abstract at the Annual Veterinary Officers Association, Dublin, 04-04-14.   
(i)  Impact of indirect heating systems on environmental conditions in broiler 

houses and potential effect on Campylobacter survival. Smith, S., McGill, K., 
Meade, J., Bolton, D., Whyte, P. 

 
Research poster at the SafeFood Knowledge Networks Annual Campylobacter 
Conference, Ashtown Food Research Centre 17-05-13. 
(i) Impact of indirect heating systems in production units on stress responses and 
Campylobacter prevalence in broiler flocks. Smith, S., McGill, K., Meade, J., Bolton, D., 
Whyte, P. 
(ii) Control of Campylobacter on Irish broiler farms. Battersby, T., Whyte, P., Bolton, 
D. 
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(v)  Intellectual Property applications/licences/patents 
  None 
 

(vi) Other 

 

Battersby, T.,  Whyte, P., Bolton, D.  (2016).  Solving the Irish 

Campylobacter problem. Teagasc Research, 11, 11. 

 

 

 

 

5. Scientists trained by Project 

There were 2 postgraduate students hired for this project, one based in UCD  (Shaun 

Smith)  and the other in Teagasc Ashtown (Tara Battersby). Both were registered as PhD 

students in UCD. 

 

Total Number of PhD theses:       _2___ 

 

(i) Investigation of risk factors and potential interventions for the control of 

campylobacters in commercial broiler flocks. PhD thesis completed by Shaun 

Smith. Thesis submitted April 2016. UCD & Teagasc 

 

(ii) Control  of campylobacters on Irish broiler farms.  PhD thesis completed by Tara 

Battersby. Thesis submitted May 2016.  UCD & Teagasc 

  
 

Total Number of Masters theses:       __0__ 
 
 

6. Permanent Researchers  

 

Institution Name Number of Permanent staff 

contributing to project  

Total Time contribution (person 

years) 

   

UCD 

Teagsc 

1 

1 

                    0.333 

                    0.405 

 

Total 2               0.738 
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7. Researchers Funded by DAFM 

 

Type of Researcher Number Total Time contribution (person 

years) 

Post Doctorates/Contract 

Researchers 

  

PhD students 2 6.083 

Masters students   

Temporary researchers   

Other   

Total 2 6.083 

 

 

 

8. Involvement in Agri Food Graduate Development Programme 

 

Name of Postgraduate / contract 

researcher 

Names and Dates of modules attended 

  

Tara Battersby 

Shaun Smith 

Science writing and presentation skills 

for the Agri Food Researcher October 

2013 

 

 

 

9. Project Expenditure 

 

Total expenditure of the project:     € 340,282.50 

 

Total Award by DAFM:      € 367,800 

 

Other sources of funding including benefit in kind and/or  

cash contribution(specify):      € 0 
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Breakdown of Total Expenditure 

 

 

10. Leveraging 
 
DAFM FIRM project titled ‘Clean broilers through enhanced farm biosecurity, processing pre-requisites 
and HACCP-based interventions’  has been conditionally approved (August 2016) for funding subject to 
evaluators comments being satisfactorily addressed and a revised Research Proposal submitted to 
DAFM. This funding is through the 2015 DAFM Competitive Call for Research Proposals. Project budget  
is €1,093,931 

 
Horizon 2020 preproposal on Campylobacter submitted in February 2016 under SC2 - Food security, 
sustainable agriculture and forestry, marine and maritime and inland water research . This pre-proposal 
has been short listed and the consortium has been invited to submit a full proposal in September 2016.  
The project is titled:    Campylobacter damage broiler health, welfare and performance: understanding 
host-pathogen interplay to inform control strategies for improved industry sustainability 
(CAMPIMPACT). The total budget for the project is approximately  €5.3 million of which UCD would be 
allocated ~€250,000 if successful. 
 

 
 

11. Future Strategies  
 
The project partners have a long running and ongoing national and international reputation in 
Campylobacter research. Campylobacter is currently the number one cause of bacterial gastroenteritidis 
in Europe and there are ongoing calls from EFSA and others to fund further research on control through 
the Framework Programme. This project will further enhance the reputation of Irish research 

Category 

Name 

Institution 1 

UCD 

Name 

Institution 2 

Teagasc 

Name 

Institution 3 

Name 

Institution 4 
Total 

Contract staff      

Temporary staff      

Post doctorates      

Post graduates 69,719.99 65,750.00   135,469.99 

Consumables 48,884.99 65,005.93   113,890.92 

Travel and 

subsistence 
9,006.12 2,544.98   11,551.10 

Sub total      

Durable 

equipment 
1096.89    1096.89 

Other      

Overheads 38,283.33 39,990.27   78,273.60 

Total 166,991.32 173,291.18   340,282.50 
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institutions in Campylobacter research and keep our work relevant and up-to-date, thus maintaining our 
position as potential partners in any European initiative. 
Research outputs from the project can now also be used by stakeholders to improve procedures on Irish 
broiler farms for the control of Campylobacter.  This can be done through update/revision of the 
relevant Bord Bia Quality Assurance scheme and incorporation of recommendations into farm 
operational/hygiene/biosecurity manuals given to broiler farmers by processors.  Furthermore, the 
research has provided scientific data to enable further development and modification of the 2011 FSAI  
document ‘Recommendations for a practical control programme for Campylobacter in the poultry 
production and slaughter chain.’   
The knowledge generated during the completion of this research project can now be built on and is 
informing future needs relating to Campylobacter control on Irish broiler farms.  As mentioned in 
Section 11 above, 2 further Campylobacter projects have been submitted to DAFM and the European 
Commission for funding and will go on to fill in data/knowledge gaps pertaining to this important 
enteropathogen. 


