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PAPER ONE – EPIDEMIOLOGY – 2007
You MUST answer ALL Eight questions.

1. OVERVIEW OF EPIDEMIOLOGY

Write brief notes to explain your understanding of ONE (1) of the following:
a) The methods of difference, agreement, concomitant variation and analogy as approaches for establishing causation OR
b) Hill’s criteria for establishing causation

2. PATTERNS OF DISEASE

Write brief notes to explain your understanding of ONE (1) of the following:
a)  The information that can be obtained from epidemic curves OR
b)  Cyclical and secular trends in the occurrence of disease 
3. POPULATION BASED MEASUREMENTS

Write brief notes to explain your understanding of ONE (1) of the following:
a)  Direct and indirect standardisation of rates OR
b)  The use of receiver operating characteristic (ROC) curves in epidemiology

4. PRINCIPLES OF EPIDEMIOLOGICAL STUDY DESIGN 
Write brief notes to explain your understanding of ONE (1) of the following:
a) Cluster sampling  OR
b) Common sources of bias in epidemiological studies

5. TYPES OF EPIDEMIOLOGICAL STUDIES

Write brief notes to explain your understanding of ONE (1) of the following:

a) The characteristics, analysis and limitations of cross-sectional studies OR

b) The steps followed in carrying out an outbreak investigation

6. DESCRIPTION AND ANALYSIS OF EPIDEMIOLOGICAL DATA

Write brief notes to explain your understanding of ONE (1) of the following:
a) The application and assumptions underpinning linear regression analysis OR
b) Interpretation of confidence limits for calculated statistics

7. ANIMAL HEALTH ECONOMICS

Write brief notes to explain your understanding of ONE (1) of the following:
a) The use of discounting in benefit cost analyses OR
b) Economic issues that may arise in large-scale national disease control programmes
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8. EPIDEMIOLOGICAL MODELLING

Write brief notes to explain your understanding of ONE (1) of the following:
a) Reed-Frost models OR
b) The advantages and limitations of qualitative risk analysis
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PAPER 2
Perusal time: 15 minutes

Time allowed: TWO (2)  Hours after perusal

You MUST Answer ALL THREE (3) questions

All questions are of equal value

Subsections of Questions are of equal value unless stated otherwise

PAPER TWO – EPIDEMIOLOGY – 2007 
You MUST answer ALL Three questions.

1. You must answer EITHER part (a) or part (b) of this question 

(a) 
Outbreak investigation – methods for analysis

Using the data in the table below:

· Calculate and explain important epidemiologic measures of the strength of association between the exposure factor and disease in this group of animals. (5 marks)

· Calculate and explain important epidemiologic measures of the effect of the factor on rate and proportion of disease in the group, and similar measures for the effect of the factor in the broader population. (5 marks)
· Describe how you would determine the significance of these tabulated data. Note that numerical calculations are not required. (5 marks)

· Describe how you would determine the significance of estimates of the strength of association. Note that numerical calculations are not required. (5 marks)

· Which of the measures of association and effect are appropriate for the interpretation of

· a cohort study?

· a case-control study?

· an intervention study?

(10 marks)

	
	Diseased
	Not Diseased
	Totals

	Exposed
	20
	5
	25

	Not Exposed
	10
	10
	20

	Totals
	30
	15
	45
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(b) Outbreak investigation – application

You have been asked to investigate high piglet mortalities on a farm that has two farrowing sheds. One of these sheds is older, and has a less sophisticated cooling system. The other is newer and better controlled. The district in which the farm is located has been experiencing an extended period of unusually hot weather, and the owner believes that the older cooling system may be contributing to piglet stress. 


Although the sheds are of the same size, the owner preferentially places relatively more of his higher-quality young breeding sows in the newer and better air-conditioned shed in the hope that more of their piglets will survive.

· The owner has a total of 250 sows, evenly divided between the two sheds. The average number of piglets per sow throughout the farm (i.e. in both sheds) is 10 — for the purpose of this examination, you can assume that every sow has 10 piglets. Of the total of 2,500 piglets born on the farm, 250 have been found dead in the older shed and 200 have been found dead in the newer shed. Using these data, and a contingency (2x2) table, calculate the relative risk of mortality for piglets in the older versus the newer shed. (5 marks)

· Explain how stratified analysis can be used to determine whether a third dichotomous variable (for example, ‘younger’ versus ‘older’ sows) might confound or otherwise modify the effect of one dichotomous variable on another. Include in your answer, how you would use stratified analysis to delineate between confounding and effect modification. If only confounding is occurring, how might the data be re-analysed? (15 marks)

· The owner now tells you that 75 of the 175 younger and higher quality sows farrowed in the older and poorly air-conditioned shed. Of the 750 piglets born to these 75 young sows, 180 have died. By comparison, only 150 of the piglets born to the young sows that farrowed in the newer shed have died. Use a stratified analysis and the data above to determine whether the age and quality of sows (i.e. young and high quality sows versus older and poorer quality sows) is likely to be confounding or otherwise modifying the effect of poor air conditioning on piglet mortality. Note that in answering this, you are not required to calculate an adjusted relative risk. (10 marks)

Please show the calculations you have used to answer these questions. Correct calculations will be awarded full marks, regardless of whether the end point of your arithmetic is correct.
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2. You must answer EITHER part (a) or part (b) of this question 

(a) 
New vaccine for anaplasmosis in Australia

Anaplasmosis is an important tick-borne disease of cattle in Northern Australia accounting for approximately 13% of all tick fever outbreaks in Queensland. It is caused by Anaplasma marginale and transmitted by the cattle tick Boophilus microplus.

All cattle born and raised in country free of cattle ticks will be at risk of tick fever if exposed to these ticks. Without timely and appropriate health practices, the introduction of ‘at risk’ cattle to the cattle tick-infested area can be disastrous with clinical signs of anaemia, weight loss and a high mortality rate.

The main method of control of anaplasmosis in Australia is by vaccination with a live Anaplasma centrale vaccine, however, cross protection against A. marginale  infection is only partial and variable.

A new vaccine has been developed based on an avirulent strain of A. marginale. Attempts to transmit avirulent A. marginale with B. microplus have been unsuccessful.  Laboratory studies indicate that this vaccine is likely to give lifelong immunity and is not associated with any adverse vaccine reactions.

You have been asked to design a clinical field trial to test its efficacy in preventing mortality and morbidity.  Describe how you would proceed with the design and analysis of the trial. 







(30 marks) 

(b) 
Johnes disease in dairy cattle

Johnes disease (JD) is a chronic disease of a number of farmed livestock species caused by Mycobacterium avium subspecies paratuberculosis (MAP). There is some evidence of a causal association between exposure to MAP and Crohne’s disease in humans. As a result of this, knowledge of the prevalence of JD in the dairy cattle sector would be valuable in the development of any control or eradication programme. 

· What type of study would you use and what are the strengths and weaknesses of your chosen type of study? 




(10 marks)
· Describe the study design, including the study objectives, hypothesis, unit(s) of interest, reference and study populations. 



(5 marks)
· What sampling methods would you use and how would you select your sample size?
(5 marks)

· Discuss possible means of data collection and the advantages and disadvantages of alternative sources of data.




(5 marks)

· Describe any potential biases and how you may control these. (5 marks)
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3. YOU MUST ANSWER THIS QUESTION.

Attached as an annex is an excerpt taken from a paper describing a survey for papillomatous digital dermatitis in Australian dairy cattle.

You are asked to critically evaluate the design of this study. Your answer should include consideration of the following:

· Research hypothesis(es). (5 marks)

· Study type. (5 marks)
· Reference population and study population. (5 marks)

· Key outcome and explanatory variables. (5 marks)
· Key aspects of sampling. (5 marks)
· Management of possible bias, including: selection bias; confounding and interaction; and measurement error or misclassification. (5 marks)
Please assess the information available in the excerpt provided, and explain any further information that you feel would help you to evaluate the study adequately.

END OF PAPER
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Survey for papillomatous digital dermatitis in Australian dairy cattle

GJ Milinovich, SA Turner, MW McLennan and DJ Trott
School of Veterinary Science, The University of Queensland, St Lucia, Queensland 4072

(Text excerpt from Australian Veterinary Journal Volume 82, No 4, April 2004, pages 223-227)

Abstract

Objective: To determine whether Treponema-associated papillomatous digital dermatitis (PDD) occurs in Australian dairy cattle.

Design: Mail-out questionnaire and histological and bacteriological examination of biopsy tissue from suspect PDD lesions.

Procedure: The questionnaire was mailed to 375 veterinarians to evaluate their knowledge of PDD, determine if they had observed the disease in Australian dairy cattle, and to request biopsy material from suspicious cases. Biopsies were examined for histological and bacteriological evidence of PDD, including for the presence of spirochaetes. 

Results: Eighty-eight replies to the questionnaire were received (23.5%). Of 52 respondents who were aware of PDD as a possible cause of lameness, 26 reported observing the condition in Australian cattle. Of 32 respondents who were unaware of the condition, 6 reported observing lesions that might have been PDD. The majority of reports of PDD-like lesions came from the southern Australian states, the condition occurring during periods of high rainfall and proving responsive to topical or parenteral application of antimicrobials. Biopsies from five erosive lesions showed histological similarity to PDD whereas biopsies from five proliferative lesions were consistent with chronic inflammation, fibroma or cutaneous papilloma. The presence of spirochaetes was not demonstrated in any of the lesions by histological or bacteriological methods.

Conclusion: Anecdotal reports and analysis of biopsy material confirm that a condition similar to PDD does occur sporadically in dairy cattle in southern Australia. However, this condition has so far not been shown to be associated with the presence of spirochaetes in the lesions.

Introduction

PDD, also known as digital dermatitis, interdigital dermatitis, hairy foot warts or hairy heel warts is a contagious, erosive lesion occurring on the feet of dairy cattle that was first described in Italy in 1974. PDD has subsequently been reported in Europe, the USA, Mexico, South America, Japan, Iran, Israel and recently Australia. In many regions of the world, PDD is the most important infectious cause of lameness in dairy cattle and results in significant financial loss due to reduced milk production and costs associated with treatment. 



A dramatic increase in incidence of PDD occurred in the USA during the 1990s. In 1996, a survey initiated by the United States National Animal Health Monitoring System found that PDD was present in 43.5% of USA dairy herds in the 12 months before the survey. It was estimated that approximately 9.7% of the USA dairy cow population had suffered from PDD during this period of time, accounting for 57% of all clinically lame animals. Of the affected herds, 78.1% first experienced cases of PDD in 1993 or later. Significant risk factors for infection included reduced access to pasture, large herd size, a high percentage of introduced heifers, the use of grooved concrete flooring and poor hoof-trimming procedures.

PDD is described as a painful, circumscribed dermatitis of the feet of cattle. Lesions occur on both the front and back feet but occurrence on the hind feet is more common. The lesions are located on the bulb of the heel just above the coronary band or occasionally, within the interdigital cleft. Early erosive lesions appear moist, red and tufted with distinct margins. These lesions are especially prone to haemorrhage. Mature proliferative lesions generally display the typical hairy wart-like appearance characteristic of this disease. Proliferative lesions are larger (2 to 6 cm in diameter), circular to oval in shape and raised with long hair-like projections surrounded by true hairs. The surfaces of both early and mature PDD lesions are moist with serous exudate and a marked pain response is elicited when lesions are palpated. Digital swelling is not a characteristic feature of PDD lesions.

Whereas much work has been conducted on defining the complex of host-environment-agent involved in PDD, the causative agent has not yet been conclusively identified. The existence of a bacterial aetiological agent is supported by the rapid response of PDD lesions to local and systemic antimicrobials and there is now strong evidence that spirochaetes belonging to the genus Treponema are involved in the pathogenesis. Analysis of PDD lesions has demonstrated that spirochaetes are the predominant bacterial morphotype present in them. Their presence is always associated with necrosis of infected tissue and they have not been detected in tissue specimens from healthy feet. Fastidious, anaerobic Treponema spirochaetes representing at least four distinct species have been isolated from PDD lesions. Treponema brennaborense is the only PDD spirochaete to have been officially named. The remainder are currently unclassified, but are closely related to the human treponemes Treponema vincentii/Treponema medium, Treponema denticola and Treponema phagedenis.

Cows with active PDD lesions produce a humoral immune response against Treponema PDD spirochaetes. Furthermore, a Treponema bacterin has been shown to reduce the incidence of PDD in endemically affected dairy herds, providing further evidence of the involvement of such organisms in PDD.
Contagious PDD is not currently recognised as a significant cause of lameness in Australian dairy cattle. Only one suspected case of PDD has been definitely associated with the presence of spirochaetes; this occurring in a Holstein Friesian from a herd in Queensland. There have been no published reports of PDD in the major dairying areas of southern Australia. Deregulation of the Australian dairy industry occurred in July 2000 resulting in greater competition and a reduction in milk prices. This may eventually result in larger herd sizes and potentially more dry lots, creating conditions that might be conducive to the occurrence of PDD.

The current study was undertaken to determine if PDD does occur sporadically in Australia. A questionnaire was designed to evaluate dairy cattle veterinarians’ knowledge of PDD as a cause of lameness and to identify whether they had observed cases that might be PDD in the course of their work. Histopathological and bacteriological evaluation was performed on suspect PDD tissue biopsies submitted by veterinarians participating in the survey.

Materials and methods

Questionnaire design: A questionnaire was designed and mailed to 375 veterinarians registered by the Australian Association of Cattle Veterinarians as having an interest in dairy cattle. Included within the mail-out was a covering letter containing information on the worldwide prevalence of PDD, a list of the objectives of the study, an information page on the history and clinical signs of PDD, including colour pictures of erosive and proliferative PDD lesions and a list of PDD references in a self-addressed, postage paid envelope. 

The questionnaire was two pages in length and contained nine questions. 

· Questions one to four pertained to the location and type of practice, the number of dairy farms serviced by the practice and what proportion of these farms raised cattle on pasture or in sheds. 

· Questions five and six asked the veterinarian to rank, in order of importance, the major health and production problems and the major causes of lameness in dairy herds serviced by their practice. 

· Questions seven and eight evaluated the veterinarian’s knowledge of PDD as a cause of lameness.

· Question nine asked whether the veterinarian had ever observed PDD in Australian dairy cattle, and if so, to provide clinical details and laboratory specimens supporting the diagnosis. 

Five months after the questionnaire was mailed, a second letter was sent to inform the veterinarians of the results of the questionnaire and to request biopsies from suspect PDD lesions for bacteriological and histological evaluation at this laboratory.

[Detail about preparation of bacteriological media and processing of PDD biopsies have been removed from the original text]
