[image: image1.png]



Australian College of Veterinary Scientists

Membership Examination

June/July 2009

Veterinary Epidemiology

Paper 1

Basic Concepts and Principles

Perusal time: fifteen (15) minutes

Time allowed: two (2) hours after perusal

You must answer all eight (8) questions.

All questions are of equal value 
Subsections of questions are of equal value unless stated otherwise

Paper 1: Veterinary epidemiology 

Answer all eight (8) questions.

Overview of epidemiology
1.
Write brief notes to list and explain your understanding of one (1) of the following:

· the objectives of epidemiology
· the types of epidemiological investigations.
Patterns of disease
2.
Write brief notes to explain your understanding of one (1) of the following:

· maintenance of infection in populations
· ecological fallacy.
Population-based measurements
3.
Write brief notes to explain your understanding of one (1) of the following:

· techniques for establishing wildlife population size estimates
· issues to consider when calculating sample sizes for assessing the presence or absence of a disease in a population, versus estimating prevalence. 
Principles of epidemiological study design
4.
Write brief notes to explain your understanding of one (1) of the following:

· confounding and how it can be controlled 
· type I and type II errors.
Continued over page

Types of epidemiological studies
5.
Write brief notes to explain your understanding of one (1) of the following:

· the characteristics, analysis and limitations of case-control studies
· establishing the parameters of a diagnostic test.
Description and analysis of epidemiological data
6.
Write brief notes to explain your understanding of one (1) of the following:

· the application and assumptions of parametric tests and non-parametric tests
· survival analysis.
Animal health economics
7.
Write brief notes to explain your understanding of one (1) of the following:

· the internal rate of return of a project
· partial farm budgets.
Epidemiological modelling
8.
Write brief notes to explain your understanding of one (1) of the following:

· sensitivity analysis of epidemiological simulation models
· the application and limitations of decision analysis.
End of paper
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Veterinary Epidemiology

Paper 2

Practice and Application

Perusal time: fifteen (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 2: Veterinary epidemiology

Answer all three (3) questions.

Outbreak and disease investigation
1.
Answer either Part A or Part B of this question:
(A)
Disease investigation — bearded dragon mortality


You have been asked to provide epidemiological assistance to a wildlife agency that is concerned about adenovirus mortality in bearded dragons (Pogona vitiiceps). 

A reptile park has recently reported mortalities in 10 out of 23 bearded dragons. Laboratory investigation has confirmed the diagnosis of adenoviral hepatitis (histopathology, electron microscopy and viral culture). This virus has not previously been reported in bearded dragons in Australia, although similar adenoviral disease has been reported overseas in Pogona spp. Animals across the age spectrum have been affected and die acutely in good body condition with minimal antemortem morbidity.

The park is a tourist facility with a variety of reptile species on display, used in show, and for public handling. It also operates as a rehabilitation facility for sick, injured and orphaned wild reptiles. There is effectively no separation between wild and captive animals, and husbandry procedures would allow for horizontal disease transmission.

Potential sources of introduction include captive animals exposed through the reptile trade (legal and illegal), animal handling, or contact with wild animals undergoing rehabilitation. 

An experimental serological test has been developed in anticipation of a field study.

You are asked to investigate whether adenovirus is present in the wild population.
Continued over page

Answer all of the following: 
a) Discuss how you would select a cut-off for using the test, assuming you have some sera available from infected and noninfected lizards.
b) What type of study would you use to decide whether the virus is present in the wild population of lizards, and what are the strengths and weaknesses of your chosen type of study?
c) Describe the study design, including the study objectives, hypothesis, unit(s) of interest, reference and study populations.
d) What sampling methods would you use and how you would select your sample size?
e) Describe any potential biases.
(B)
Outbreak investigation — fleece rot


You have been asked to investigate a severe outbreak of fleece rot caused by Pseudomonas aeruginosa on a New Zealand hill-country farm. This is the first year that the farmer has tried hogget mating and he has brought his hoggets in at the end of the mating period to remove the rams and give them a drench. He found that 183 of the 381 hoggets had severe fleece rot. It had been quite wet over the previous three weeks. The farmer once used Cheviots predominantly, but had been using Romney rams in the past couple of years, and the hoggets were the progeny of this cross-breeding program. The farmer was concerned that introducing the Romney breed may have been part of the reason for the problem. He asks you for your advice.

You decide to survey the condition in the region by attending the mid-week sheep sales at the nearby saleyards over the next three weeks. You examine the sheep in a selection of pens each sale day before the bidding starts. You record breed (Romney versus Cheviot), age (hoggets versus older ewes) and length of wool (short versus long). The combined results after the three weeks are presented in the following table:
	Sheep type
	Affected
	Clear

	Romney hoggets — short wool
	8
	104

	Romney hoggets — long wool
	20
	56

	Cheviot hoggets — short wool
	12
	218

	Cheviot hoggets — long wool
	9
	42

	Romney ewes — short wool
	36
	352

	Romney ewes — long wool
	81
	173

	Cheviot ewes — short wool
	27
	391

	Cheviot ewes — long wool
	69
	241


Continued over page

Answer all of the following:

f) What type of study did you conduct?
g) Calculate the apparent prevalence in each group.
h) How would you determine whether the differences between the groups are significant? 
i) What are some of the risk factors you might consider in a comprehensive study of this condition?
j) Using contingency tables, calculate the relative risk of fleece rot for each of the risk factors for which you have data. 
k) Explain how you could further analyse the data. 

Please show any calculations you use to answer these questions. Full marks will be awarded if the correct calculation methods are applied, even if the arithmetic is not correct.
Continued over page
Research design and analysis
2.
Answer either part A or  part B of this question: 
(A)
Research design — masticatory myositis


Masticatory myositis is a rare disease affecting dogs. Diagnosis has been based on clinical presentation and confirmed by histology of muscle biopsy. There have been problems with false negatives when the biopsy sample is not representative. A new serological test with high sensitivity and specificity has been developed. You have been asked to design a study to investigate risk factors.


Answer all of the following:

l) What type of study would you use and what are the strengths and weaknesses of your chosen type of study?
m) Describe the study design, including the study objectives, hypothesis, unit of interest, and reference and study populations.
n) What sampling method would you use and how would you select your sample size? Explain the reason for your choice of sampling method.
o) Discuss the possible means of data collection, and the advantages and disadvantages of alternative sources of data.
p) Describe any potential biases and how you may control these.
q) Discuss how you would analyse and interpret the results.
Continued over page
(B)
Research design — welfare of layer hens


There is growing concern in western countries about the welfare of caged layer hens, with pressure to outlaw so-called battery farming systems. You have been asked to design a study to compare caged layer hens with layer hens in barn and free-range systems. Your study will need to investigate the relationships between the three farming systems and production measures as well as welfare indicators.


Answer all of the following:
r) What type of study would you use and what are the strengths and weaknesses of your chosen type of study?
s) Describe the study design, including the study objectives, hypothesis, unit(s) of interest, outcome variables, reference and study populations.
t) What sampling methods you would use and how you would select your sample size?
u) Discuss possible means of data collection and the advantages and disadvantages of alternative sources of data.
v) Describe any potential biases and how you may control these.
w) Discuss how you would analyse and interpret the results.
Research evaluation
3.
Attached as an appendix to this examination is an excerpt from a paper describing a study of risk factors associated with subfertility of dairy cows.


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

x) research hypotheses

y) study type
z) reference population and study population
aa) key outcome and explanatory variables
ab) key aspects of sampling
ac) management of possible bias, including selection bias, confounding and interaction, and measurement error or misclassification.
ad) further information that you feel would help you to evaluate the study.
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