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Part 1:
Biostatistics

[25 marks]

1. Briefly differentiate between the following concepts:

a) Binary variable and Nominal variable.







[2] 

b) Point estimate and Interval estimate.







[2]

c) Standard deviation and Standard error.






[2]

d) Wilcoxon rank sum test and Wilcoxon signed rank test.

 



[2]

2. List the information required to calculate the sample size to estimate a single population proportion.

[3]

3. What are the assumptions underlying the valid use of the t-test for two independent samples.

[2]

4. Name an appropriate statistical test if you wanted to analyse the following:

a) Test the association between two continuous variables.




[1]

b) Test the difference between measurements in a “before and after” experiment.


[1]

c) Test the difference between two proportions.



 


[1]

5. Carbon monoxide diffusing capacity (Dlco) has been tested as a possible diagnostic tool for detecting emphysema. Suppose the mean and standard deviation among a sample of 25 patients with emphysema is 15.5 and 3.5 respectively:

a) Calculate the standard error of the mean.






 [2]

b) Calculate a 95% CI for the population mean and interpret the results.



 [5]

c) Suppose from a large survey of healthy individuals the mean Dlco is 22.5, briefly

    explain if one can conclude that the mean Dlco for patients with emphysema is

    significantly different from the mean of healthy individuals?

 


 [2]

Part 2:
Epidemiology Short Questions

[35 marks]

Below are the results of a TB sputum test taken on group of 1021 goldminers:


Has TB
Nil TB

Sputum positive
196
70

Sputum negative
42
713

a.
What is the prevalence of TB in this group? Comment.

[3]

b.
Calculate the sensitivity of the sputum test. Explain in general terms what sensitivity means.

[3]

c.
Calculate the specificity of the sputum test. What does this mean in this case?

[3]

d.
Based on this analysis, would you recommend this TB sputum test to be used in future? What other calculations could you do?

[3]

e.
In general, what criteria would you use to decide whether to screen for TB in any group?

[3]

Silicosis status in the same group of goldminers was determined by doing chest radiographs. This was then compared with their main occupational exposures for the past 15 years:



Has TB
No TB

Silicosis
Underground operations
174
350

Silicosis
Surface operations
18
184

No silicosis
Underground operations
41
162

No silicosis
Surface operations
5
87

f.
What is the study design?

[1]

g.
What possible biases are present in this study?

[2]

h.
What is the appropriate measure of relative risk in this study?

[2]

i.
Calculate the crude relative risk of TB for working underground compared with surface operations.

[3]

j.
Why was silicosis measured in this group after the determination of their TB status?

[1]

k.
What sort of variable might silicosis be in this study – name at least 3 possibilities.

[3]

l.
Explain 2 methods for determining what sort of variable silicosis is.

[2]

m.
Calculate the stratum specific relative risks of TB for underground versus surface operations, after stratifying for silicosis.

[4]

n.
According to your determinations, what sort of variable is silicosis? Explain why.

[2]

Part 3: Critical appraisal of the Occupational Health Literature

[40 marks]

Read and critically appraise the attached article by Rees et al, entitled "Case-Control Study of Mesothelioma in South Africa", from the American Journal of Industrial Medicine 1999;35:213-222.

(a)
In your review, comment on

· What the research question was

· The study design and the appropriateness of the design

· The choice of study population and choice of comparison groups

· The reliability and validity of the methods used

· Any methods the investigators used to control confounding

· Any evidence of bias in the study 

· The choice of analytical methods

· Any other factors you identify as important in deciding on the strength or weakness of the article

[35 marks]

(b) 
What are the main conclusions of the study?


Are these conclusions justified?

[5 marks]
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