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KENYATTA UNIVERSITY
EXAMINATION FOR THE DEGREE OF MASTER OF SCIENCE IN MEDICAL
LABORATORY SCIENCE
HSU 826: MEDICAL BIOSTATISTICS

15T SEMESTER 2022/2023 TIME:3 Hours

‘ INSTRUCTIONS:
Answer any THREE of the following FOUR Questions

1. a) Riziki et al observed that 12 percent of adults in her County had taken COVID-19 Vaccine
Consider a simple random sample of 40 adults selected at that time and find the probability that

the number of adults who had taken the vaccine would be:

i. Five (2 Marks)
ii. Between three and seven inclusive (3 Marks)
i1i. More than four (3 Marks)
1v. Less than five (4 Marks)

b) Consolate a research analyst, did an analysis of variance and produced an ANOVA table entries

shown below

‘ Source of Variation | Sum of Square | DF Mean Square | F
Between 352 2
Within
Total 1055.7 11
Tabulated value=F (0.01)
1. Complete the ANOVA table (5 Marks)

ii - Using the information and after completing the ANOV A table, Test the Null hypothesis
that there was no difference between the habitats? (3 Marks)
c) Baraka et al found that a number of serious allergies reported to the Committee on Safety of
Medicine with an average of 7 allergic reactions per 1000 prescriptions of an allergic drug.

Using a Poisson model for probability, find the probability that;
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2. a)
b)
3. a)
b)

1. Exactly 6 allergic reactions in 1000 prescriptions (2 Ma.

1. No allergic reactions in 1000 prescriptions (3 Marks)
1i. At most four allergic reactions in 1000 prescriptions (3 Marks)
1v. At least three allergic reactions in 1000 prescriptions (2 Marks)

In a cetain population, an average of 13 new cases of esophargeal cancers were diagnosed each
year through a study by Naesae et al., If the annual incidence of esophargeal cancer follows a
poissons distribution, find the probability that in a given year, the nuber of newly esophargeal

cancer cases will be

1. 10 (2 Marks)
11 Not more than 12 (6 Marks)
1i1 Between 9 and 15, Inclusive (7 Marks)
iv. At least 8 (5 Marks)

Sofia et al compared the total cholesterol levels (mg/dl) between among patients with primary

hypertension (PH) by 2 machines. She presented her data in the following table.

Machine 1  [206 |196 [189 [203 [225 [221 [231 [223 [236
208 [265 203 [199 -
Machine2 | 168 [229 [196 |212  |[203 121 | 163 189 196
142 1179 [212 [239

i. Calculate the correlation coefficient ( r). (4 marks)
ii. Comment on (). (1 mark)

i, Can we conclude that the two methods on the 13 patients have different cholesterol

levels or not? (5 marks)

Fatuma observed that 10% of Children under 5 years in Maganyakulo sub county had been
given BCG vaccines. Considering a random selection of 40 children, find the probability using
Binomial distribution model that the number of children who take vaccine will be between 5
and 8 (Inclusive). (6 marks)

Tima carried out a study to test the effectiveness of 3 drugs a, b and a combination of drug a
and b using 3 samples of ;é%&%opatients. The 1 group of 200 people were. Given drug a, the 2™
group of 500 people were given drug b while the 3™ group of 500 people were given a

combination of drug a and b. Results were as shown below:

m
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b) Kanze did a study and obtained the following results.
Total number of births registered 1000
Low birth weights 72 (<2500g),
158 had mothers who abused alcohol during pregnancy,
Out of the mothers who abused alcohol during pregnancy, 19 gave birth to babies with low birth
weight
i.  Calculate the Absolute Risk, Relative Risk (RR) and Attributable Risk (6 marks)

ii.  Using relevant examples explain the differences between Rate, Ratio and Proportion

(6 marks)
‘ iii.  Interpret the RR results above (4 marks)
4. a) Describe experimental designs (15 marks)

b) Faraja investigated the association between Pneumococcus carinii pneumonia infection
and Deaths in a group of 227 patients with end stage renal disease over a 6 months
followup period. Patients were divided into 2 groups according to the presence or absence

of the bacteria for the Pneumonia. The results were as shown below

a2
5

Pneumocystis | Total at start of the | No. of Deaths No. of Survivors
carinii study
Pneumonia
Positive 89 38 51
Negative 138 40 98
. i.  Using appropriate measure of association determine the relationship between
Pneumocystis carinii pneumonia and Deaths (8 marks)
1. Giving reasons, suggest the study design used (4 marks)

iii.  State any two strengths and one limitation of the study design in (a) above
(3 marks)
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