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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKY)

a) A Swedish study considered the effect of low dageia reducing the risk of stroke and
myocardial infarctions among people who have alyeadfered a stroke of the 1360
patient s, 676 were randomly assigned to the aspeatment and 684 to a placebo
treatment. During a 3-year follow-up period, thermoer of deaths due to myocardial
infection were 18 for the aspirin group and 28tfa placebo group.

(i) Calculate and interpret the difference of propaiaelative risk of death and the

odds ratio (6 Marks)
(i) Construct the 95% confidence interval for theat#hce of proportions.
(3 Marks)
(iif) Construct the 95% confidence interval for ttedative risk. (3 Marks)
(iv) Construct the 95% confidence interval for the oddi®. (3 Marks)

b) The data shown in the following table refers toéffect of passive smoking on lung
cancer. It summarizes results of case-control stuflom 3 countries among non-

smoking women married to smokers.

County Spouse Smoked Cases Controls
Meru Yes 21 82

No 73 188
Tharaka Nithi Yes 5 16

No 19 38
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Embu Yes 71 249

No 137 363
(i) Describe the associations in the partial tables. (3 Marks)
(i) Describe the associations in the marginal table. (2 Marks)

(i) Define Simpson’s paradox and comment on ressence or absence from the results in (i)
and (ii) (2 Marks)
(iv) Test whether the true odds ratio is the same ih eaantry and interpret (8 Marks)

QUESTION TWO (20 MARKYS)

a) The results in the table below are from a studyre/wvestigators evaluated the effect of
placebo and three different regimes of a migraieatimnent on recurrence of headaches
within 24 hours.

Headache Placebo 6mgs/p 6mgs/p 8mgs/p
No recurrence 85 194 190 103
Recurrence 15 73 72 35

Conduct a chi-square test for independence. Ie thiey evidence of association between
the treatment and recurrence of headache?
(Takex= 0.05, ¥% 005y = 78147, X305 = 5.9915,x7 905 = 3.8415) (10 Marks)

b) Given the table below:

Calculate and interpret;

(i) Sensitivity and specificity (2 Marks)
(i) The difference in proportions and the 95% confademmterval and interpret
(4 Marks)
(iif) The odds ratio and the 95% confidence inténfahe corresponding true odds
ratio. Interpret (4 Marks)

QUESTION THREE (20 MARKYS)

A local health clinic sent fliers to its clientséacourage everyone but especially older persons at
high risk of complications, to get a flu shot im& for protection against an expected flu
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epidemic. In a pilot follow-up study; 50 clients eandomly selected and asked whether they
actually received a flu shot. In addition, data wakected on their ager{) and their health
awareness. The latter data was combined into ghh@ahreness indexy), for which higher
values indicate greater awareness. A client wheived a flu shot was coded Y=1, and a client
who did not receive a flu shot was coded Y=0.

Answer the following questions [use the output pfed] multiple logistic regression model,

logitm(x) = < +B,x; + B.x, with two predictor variables is assumed to be appate.

a) Fit the multiple logistic regression model. Intexpthe model fit (3 Marks)
b) Test the hypothesis;
Hy:1 =0 v/sHyi::p;#0 (2 Marks)
and Hy:f, =0 v/sH;:B, #0 (2 Marks)
C) Obtain exp(3;) and interpret this number. (3 Marks)
d) Obtain exp@,) and interpret this number (3 Marks)
e) What is the estimated probability that clients agBdvith a health awareness index of 60
will receive a flu shot? (4 Marks)
f) Comment on the model deviance and the goodnessforf the model obtained in part
(a) given a deviance of 32.416 (3 Marks)

QUESTION FOUR (20 MARK S)

Data from an epidemiological study following anlmatak of food poisoning that occurred at an
outing held for personnel of a company of the featen, interest focused on potato salad and
crab meat. The variables are ;(1) Presence or ebsdrnliness(2) Potato salad (eaten or not)(3)
Crabmeat (eaten or not). From the 178people whaeht&h crabmeat and potato salad, 151 got
ill from the 78 people who had eaten crabmeat bytatato salad, no one got ill. From the 78
who ate potato salad but no crabmeat 69 got illfeord the 178 persons who did not eat any

meat nor potato salad, 10 got ill.

a) Exhibit the data as a three way contingency table (3 Marks)

b) Construct the partial tables needed to study tinelitonal association between food
poisoning (Y)and eating crabmeat (x), considesepgarately the people who ate potato
salad and the people who did not eat potato s@lachpute and interpret the sample

conditional odd ratio, adding 0.5 to each celldduce the impact of the O cell count.
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(4 Marks)
) Compute and interpret the sample marginal odds betiween food poisoning and eating

crabmeat. Do these exhibit simpson’s paradox? Hxpla (5 Marks)
d) Test the hypothesis that the food poisoning ispeaeent of the choice of food eaten(i.e
having eaten or not eaten potato salad) controfonghis choice using crabmeat

consumption, using the Cochran-Mantel-Haenszettest 5% (x7 .05 =

3.8415, x2 095 = 5.9915, y2 g5 = 7.8147) (8 Marks)

QUESTION FIVE (20 MARKYS)

a) The table below illustrates results of a matches-a@ontrol study. A study of acute
myocardial-infarction among a group of Indians rhatt 144 victims of Ml according to
age and gender with 144 individuals free of hemeake. Subjects were then asked

whether they had ever been diagnosed as havingtdmbX=0, no; X=1, yes)

M.l M.l cases

Controls Diabetes No diabetes Total
Diabetes 9 16 25

No Diabetes 37 82 119
Total 46 98 144

Use M.C Nemar’s test to test whether the probatilitthe potential risk factor, diabetes, differs
between cases and their matched controls. (&ak®.01 level of significance) (4 Marks)

b) Using the delta method, show that the estimateidwee for:
(1) Log (RR) is given by:

1-p,  1-p, 1 1 1 1

Var[(n(RR)] = 1P, + s 4 m +-- " (8 Marks)
(i)  Log (OR) is given by;
1 1 1 1 1 1 1 1
Var[(n(0R)] = ——+ oot tmass ateteta (8 Marks)
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