MEMBERSHIP EXAMINATION JUNE/JULY 2003
EPIDEMIOLOGY

PAPER 1 – BASIC CONCEPTS AND PRINCIPLES

Perusal time: 15 minutes

Time allowed: TWO (2) Hours after perusal

Answer THREE (3) questions only.

All questions are of equal value.

Subsections of Questions are of equal value unless stated otherwise

1. Select a disease for each of the following a), b) and c) and write brief notes on the important features of its epidemiology and its control, management or eradication:

a)  Zoonotic disease caused by a virus with an insect vector
b)  Zoonotic disease caused by a bacterium
c)  Parasitic disease with an intermediate host
2. Briefly describe the essential features and application of THREE (3) of the following:

a) Path models for causation

b) Geographic Information Systems
c) Time series analysis

d) Survival analysis

3. Write brief notes to demonstrate your understanding of THREE (3) of the following:

a) The meaning and scope of epidemiology
b) Interpretation of herd level sensitivity and specificity

c) Parallel and serial testing

d) ROC curves

4. Using examples, write brief notes on THREE (3) of the following:

a) The advantages and constraints of quantitative risk analysis models.
b) Bayes’ theorem.
c) The situations in which you would use partial farm budgeting and pay-off tables, the information you would need for each and the way you would interpret the results.

d) P-values and significance testing.
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EPIDEMIOLOGY

PAPER 2 – PRACTICE AND APPLICATIONS

Perusal time: 15 minutes

Time allowed: TWO (2) Hours after perusal

Answer THREE (3) questions only.

All questions are of equal value.

Subsections of Questions are of equal value unless stated otherwise

1. You have been asked to provide some assistance with the analysis of data from a pilot cross-sectional study of cattle from a number of herds and a number of geographic regions. The objective of the study was to identify possible risk factors for a particular disease. The investigators plan to use the results of the study as the basis for a more searching and expensive case-control study.

Explain the steps you would follow in analysing these data. Include in your answer the assumptions of any models, and reasons why you would choose them.

Outcome variable:

Disease
Present or absent

Explanatory variables:

Sex

Male (bulls and steers) or Female

Breed 
Poll Hereford, Black Angus, Santa Gertrudis, crossbred

Age
Months

Weight
Kilograms

Herd size
Number of head of cattle

Region
Temperate, Subtropical, Semi-arid

2. Virulent footrot (VFR) of sheep is considered by many to be a significant disease that is of economic importance to flock owners and the sheep industry as a whole. However, there are others who consider it to be of no importance. You have been asked to provide advice to the Animal Health authorities on the merits of proceeding with a control program. Describe the factors that you would consider and outline any activities you would implement to assist in reaching a recommendation.
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3. Babesia gibsoni has recently been found in Pit Bull terriers in Victoria.  However, little is known about its distribution or prevalence in Australia.  You have therefore been asked to design a study to identify the prevalence of Babesia gibsoni in the Australian dog population.

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

Describe the study design, including the study objectives, hypothesis, unit of interest, reference and study populations.

What sampling methods you would use and how you would select your sample size?

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

Describe any potential biases and how you may control these.

Discuss how you would analyse and interpret the results.

4. You have been asked to consider lamb mortalities on a property divided by a roadway into two blocks – one block is hilly and the other is flatter and prone to flood. The owner believes that lambs raised on the flatter block are more likely to die than lambs raised on the hilly block. Because he believes them to be hardier, the owner tends to put more wethers on the flatter block than ewe lambs.

Part A (5 marks) – The owner has a total of 100 lambs, evenly split between the two blocks. Of these, he has observed 15 dead on the flatter block and 10 dead on the hilly block. Using these data and a contingency table, calculate the relative risk of mortality for lambs born on the flatter (versus hilly) block.

Part B (15 marks) – Explain how stratified analysis can be used to determine whether a third dichotomous variable (for example, sex of lamb) 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?

Part C (10 marks) – The owner now tells you that 30 of his 55 wethers were sent to the flatter block. Of these, 6 subsequently died, whilst only 4 wethers from the hilly block died.  He also tells you that 9 of the ewe lambs on the flatter block died. Use a stratified analysis and the data above to determine whether the sex of the lambs is likely to be confounding or otherwise modifying the effect of block on lamb mortality.
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5. Cattle farmers in an agricultural area are asking local veterinarians about the need for selenium supplementation. The area has a history of clinical selenium deficiency but trials have been inconsistent in regard to the benefits of supplementation. The range of products available to supplement with selenium has, in recent years, included fertilizer additives that have been widely adopted. However, some farmers have not supplemented at all and report no ill effects. As the local epidemiologist you have been asked to provide advice on the recommendations that should be promoted to cattle producers. Describe what you would do to enable you to provide that advice.
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