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INSTRUCTIONS: Answer questions one Compulsory and any other two questions 
QUESTION ONE - (30 MARKS)
a)  Distinguish between case-control and cohort studies in epidemiology.	(4 Marks)
b) Explain what are the epidemiologic studies and highlight their significance.	(6 Marks)
c) A count data has a distribution with mean and variance equal to 8.7 and 14.3 respectively. What would be the appropriate model for this data.				(3 Marks)
d) What is bias? Distinguish between information bias and selection bias.	(5 Marks)
e) A study was conducted to evaluate the hypothesis that tea consumption and premenstrual syndrome are associated. A group of 188 nursing students and 64 tea factory workers were given questionnaires. The prevalence of premenstrual syndrome was 39% among the nursing students and 77% among the tea factory workers. How many people in each group have premenstrual syndrome? Arrange the data in a 2 x 2 table.		(7 Marks)
f) Discuss the five types of measures of disease frequency.			(5 Marks)
QUESTION TWO (20 MARKS)
a) Tuberculosis was diagnosed in a high school student in Nairobi subsequently, laboratory studies revealed that the students disease was caused by a drug resistant strain. An epidemiologic investigation was conducted at the high school. The following table gives the rate of positive tuberculosis reactions determined for various groups of student according to degree of exposure.
Exposure level			Number tested			Number positive
High 				129				63
low 				325				36
(i) Compute and compare the proportions of positive case for the two exposure levels and make conclusions.						(5 Marks)
(ii) Calculate the odds ratio associated with high exposure. Does this result support your conclusion in part (i)?						(5 Marks)
b) The following table displays cross classification of belief in afterlife by gender data from 2012 general social survey;
Belief in Afterlife
	Gender			Yes 			No/Undecided
	Females 			435			147
	Males 			375			134
         Calculate and interpret the difference in proportions, relative risk and odds ratio.(10 Marks)

QUESTION THREE (20 MARKS)
a) The table below displays an output obtained after analyzing the effect of place of residence and level of education on the number of children ever born to 70 women in Nairobi using poisson regression. In this model, number of children ever born (y) is treated as the response variable and the two explanatory variables are coded as follows:
Residence : 1 = Nairobi (Capital City), 2 = urban, 3 = rural 
Education : 1 = None , 2 = lower primary , 3 = upper primary, 4 = secondary+



Output : Poisson regression in B
	Ceb 2 <-g/m (y ~ educ+ res , family = “poisson” data = ceb
Ceb 2
Coefficients:
			Estimate 		Std.Error	z value		Pr(>|z)
(Intercept)	1.43029		0.01795	79.691		< 2e-16 ***
Educnone	0.21462		0.02183	9.831		< 2e-16 ***
educsec+		-1.00900		0.05217	-19.342	< 2e -16 ***
educupper	-0.40485		0.02956	-13.696	< 2e-16 ***
resNairobi	-0.05997		0.02819	-2.127		0.0334	*
resUrban		0.06204		0.02442	2.540		0.0111 *
_ _ _
Null deviance:      3731.5  on 69 degrees of freedom.
Residual deviance: 2646.5 on 64 degrees of freedom.



(i) Write down the equation of the fitted poisson regression model.	(4 Marks)
(ii) Calculate the predicted number of children for a woman with no education, living in Nairobi									(4 Marks)
(iii) Calculate the predicted number of children for a woman with a secondary education , living in a rural area.							(4 Marks)
(iv) Comment on the goodness of fit of this model.				(4 Marks)
b) List the reasons why the ordinary least squares model doesn’t work on count data.
(5 Marks)



QUESTION FOUR (20 MARKS)
a) When is logistic regression used and why is it preferred in such data as opposed to the ordinary least squares model.							(5 Marks)
b) Birth defects were noted among women of maternal ages < 20 to >24 and the following 2 x 2 table was developed.
MATERNAL AGE

Birth Defect 		< 20 years		20 – 24 years		> 24 years
Yes 			101	            105			36
No 			1385	           3755    		6511
The table below is the output obtained after analyzing the above data using logistic regression and the odds ratio (OR) was also obtained.

















Output : Logistic Regression/ odds ratio in R
	Call:glm (formula = casegrp~ magecat 1+magecat2 , family = binomial
Deviance Residuals
Min           IQ                Median             3Q                      max
-0.3752             -0.2349           -0.1050           -0.1050             3.2259
Coefficients:  
	Estimate      std Error           z value            pr(>| z |)
intercept          -5.1977         0.1671              -31.101           < 2e – 16   ***
magecat 1           2.5794         0.1964              13.137            < 2e – 16  ***
magecat 2          1.6208         0.1942	             8.345                 < 2e – 16  ***
_ _ _
Null devianc e: 2364.1 on 11892 degrees of freedom
Residual deviance: 2148.6 on 11890 degrees of freedom
A/c : 2154.6
> exp ( c bind (OR coef(bd log2), confint (bdlog2) )
	OR              2.5%                    97.5%
(intercept)               0.005529105            0.003910843       0.007541544           
magecat 1             13.189149619             9.066531887       19.622868917
magecat 2               5.057367954             3.492376718          7.495720840



(i)  Write the equation of the fitted logistic regression model			(3 Marks)
(ii)  Calculate the predicted value (probability of birth defect) for women < 20 year of age.
(3 Marks)
(iii)   Calculate the predicted value for women aged 20 – 24.			(3 Marks)
(iv)   Calculate  the predicted value for women > 24 years.			(3 Marks)
(v) Interpret the odds ratio output for this study.					(3 Marks)
QUESTION FIVE (20 MARKS)
The following table relates to a study carried out on safety equipment used during accidents that were classified as fatal and non-fatal according to the nature of the injuries .
						Injury
      Safety equipment in use 			Fatal 			Non-fatal
       None 					1601			162527
       Safety belt				510			412368
(i) Compute the proportion for the safety equipments in use hence the relative risk and interpret.								(4 Marks)
(ii) Compute the odds for both proportions and the overall odds ratio for the entire study and interpret.						 	(4 Marks)
(iii) What is the risk difference for this study.				(2 Marks)
(iv) Using the results in (i) and (ii) above show that the odds ratio is approximately equal to the relative risk.						(2 Marks)
(v) Conduct a chi-square test for independence. Is there any evidence that the use of safety equipment is associated with nature of injury?
	 and(1, 0.05) = 3.84					(8 Marks)
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