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AMREF INTERNATIONAL UNIVERSITY 

SCHOOL OF PUBLIC HEALTH 

DEPARTMENT OF COMMUNITY HEALTH  

MASTER OF PUBLIC HEALTH 

END OF SEMESTER EXAMINATION DECEMBER 2025 

 

UNIT CODE: MPH 712 UNIT NAME: Biostatistics 

DATE: XX December 2025 

TIME: Three Hours  Start: 1600 Hours  Finish 1900 Hours 

 

INSTRUCTIONS  

1. This exam is marked out of 100 marks  

2. This Examination comprises TWO Sections  

Section A: Compulsory Question (30 marks) 

Section B: Long Answer Questions (75 marks)  

 

SECTION A (25 marks) 

 
1. Answer the following questions 

a) what is meant by standard error of the mean and how it differs from the standard 

deviation.                  (2mks) 

b) Explain  difference between descriptive and inferential statistics.    

              (2 mks) 

c) What is the difference between Type 1 error and Type 2 error giving an example 

                (2mks) 

 

2. Thirty observations of the relative return of over-the-counter stocks bought in the 

week of the 9th to the 13th of May, 1994 are given below.     (4mks) 
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-0.2940 -0.1092 -0.1053 -0.0707 -0.0563 

-0.0541 -0.0423 -0.0398 -0.0396 -0.0390 

-0.0381 -0.0323 -0.0221 -0.0169 -0.0139 

-0.0081 0.0038 0.0057 0.0156 0.0172 

0.0182 0.0192 0.0423 0.0459 0.0476 

0.0667 0.0714 0.0780 0.1176 0.1224 

Note: x̄ = −0.01030 and s = 0.0786 

Investors would like to know how the market performed. One measure of market 
performance is the mean relative return for the week. A 95% confidence interval for the 

mean relative return is [−0.040, 0.019]. Indicate True or False in the following statements 

a) The P -value for testing H0 : µ = 0 versus H1 : µ ̸= 0 is larger than 0.05 . 

b) There is n evidence, at the 5% level, to believe that the mean return is 

different from zero. 

c) A 99% confidence interval for the mean return would be wider than the 95% 

confidence interval. n = 30 

d) Because the sample is large the assumption that the sample mean, 
approximately Normal is reasonable. 

e) An estimate of the mean relative return is -0.01030 . 

 

 

3. A rural clinic receives an average of 4 malaria cases per week. What is the probability 

that in a given week more than 4 cases  will occur?                       (3mks) 

4. A new rapid diagnostic test (RDT) for malaria is being evaluated in a field study. The true 

sensitivity of the test is believed to be 85%. To verify this, 200 individuals known to have 

malaria (confirmed by microscopy) are tested using the RDT. 

Compute the probability that at least 180 individuals test positive.  (3mks) 

 

5. A sample of daily hospital admissions over 10 days was recorded: 

25, 28, 30, 32, 29, 40, 35, 34, 50, 55    (9mks) 

 

Compute: 

a) Mean 

b) Median 

c) IQR 

d) Standard deviation  
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e) Standard error of the mean 

Interpret what the SEM tells you about the precision of the mean estimate. 

 

 

 

SECTION B-ANSWER ANY THREE 

Question Two (25 marks) 

 

1. In a nutrition survey, the mean BMI of 120 adolescent girls is 22.3 kg/m² with a standard 

deviation of 3.6.       (5mks) 

 

a) Construct a 95% confidence interval for the population mean BMI. 

b) Interpret this interval in plain language. 

 

2. A health officer compares weekly malaria cases reported from 30 clinics. The number of 

cases per clinic per week follows a Poisson distribution with mean 8.  (10 mks) 

a) Describe the sampling distribution of the average weekly number of malaria cases 

per clinic.  

b) Compute the mean and standard error of this distribution.  

c) Using the normal approximation, find the probability that the average number 

exceeds 9 cases per week.  

3. A community health worker screens 15 individuals for tuberculosis. The probability that 

a person tests positive is 0.2.       (10 mks) 

a) What is the sampling distribution of the number of positive cases? 

b) Compute the mean and standard deviation of this distribution. 

c) Using the normal approximation, estimate 𝑃(𝑋 ≤ 5).  

 

 

Question Three  (25 marks) 

1. Define Central Limit Theorem       (2mks) 

2. A random sample of 100 adults has a mean systolic blood pressure (SBP) of 126 mmHg 

with a standard deviation of 15 mmHg. 

a) Estimate the 95% confidence interval for the mean SBP.     (3mks) 
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3. Average hemoglobin levels were compared between pregnant women attending ANC in 

two counties:          (5mks) 

County n Mean (g/dl) SD 

A 40 11.8 1.2 

B 35 10.9 1.4 

 

Test whether there is a significant difference in mean hemoglobin levels at α = 0.05. 

 

4. The following data were collected on weekly physical activity (hours) and BMI (kg/m²) 

for 10 adults:                   

Physical Activity (X) 2 3 5 4 6 8 7 3 5 9 

BMI (Y) 30 28 26 27 25 23 24 28 26 22 

 

a) Fit a simple linear regression model to predict BMI from activity level.  (8mks) 

b) Write the estimated regression equation.     (1mk) 

c) Interpret the slope and intercept in context.     (4mks) 

d) Predict BMI for an individual who exercises 6 hours weekly.  (2mks) 

 

 

Question Four  (25 marks) 

1. The table below shows the systolic blood pressure (SBP) of 60 patients in a community 

clinic:          (15mks) 

 

| SBP (mmHg) | 100–119 | 120–139 | 140–159 | 160–179 | 180–199 | 

|------------|----------|----------|----------|----------| 

| Frequency | 8 | 20 | 15 | 10 | 7 | 

 

 

a) Compute the mean, median, IQR, standard deviation, and coefficient of variation. 

b) Construct a box plot 

c) Which blood pressure category has the highest risk concentration? What might this 

imply for clinical interventions? 
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2. A community program assessed whether a training increased the use of mosquito nets: 

 After: Uses Net After: Does Not Use Net 

Before: Uses Net 25 5 

Before: Does Not Use Net 30 10 

 

Perform a McNemar test to determine whether there was a significant change in net use 

after the training (α = 0.05).        (8 marks) 

3. Comment on when the Fisher’s Exact Test is preferred to the Chi-square test. (2mks) 

 

 

Question Five   (25 marks) 

1. A nationwide poll was taken of 1,400 teenagers (ages 13-18). 600 of them said they 

have a TV in their bedroom.        

a) Construct the 95% confidence interval by calculating pˆ and margin of 
error to two decimal places.               (4mks) 

b) If the sample was increased to 2,000 , but none of the additional people 

had a TV, find the new confidence interval.             (3mks) 

c) What happens to the confidence interval as the sample size 

increases?(1mk) 

 

2. Researchers compared the mean hemoglobin levels (g/dl) between pregnant and non-

pregnant women:         (6mks) 

Group n Mean SD 

Pregnant 40 11.2 1.5 

Non-pregnant 36 12.0 1.2 

 

a) State the null and alternative hypotheses.     (2mks) 

b) Conduct an appropriate test statistic at α = 0.05.    (3mks) 

c) Interpret your findings in context.      (1mk) 
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3. The ages of patients visiting a clinic were recorded as follows: 

Age group (years) Frequency 

0–9 5 

10–19 12 

20–29 18 

30–39 ? 

40–49 10 

50–59 5 

The mean age was found to be 28 years. Using the formula for the mean of grouped data, 

calculate the missing frequency for the 30–39 group.      (6mks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question Six   (25 marks) 

 

 

1. Suppose 10% of the patients taking drug A experience gastrointestinal (GI) side effects, 

whereas 5% of patients taking drug B experience such side effects. If the side effects of 

the two drugs are independent events, then what would be the probability that a person 

taking both drugs will experience GI side effects (i.e., GI side effects from at least one of 

the two drugs)?        (3mks) 

 

2. Alice suspects that most smokers in her home area are male. She interviews 12 randomly 

selected individuals at the shopping center and records these data on their gender 

(M=male. F=female) and smoking status.  
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Respondent 1 2 3 4 5 6 7 8 9 10 11 12 

Gender M M F M F F F M F M M F 

Smoker Yes Yes No No Yes Yes No No No Yes No No 

 

a) What statistical test should Alice conduct to validate her suspicion? Explain 

(2 mks)  

b) State the null and alternative hypotheses for this test (2 mks) 

 

3. Victor suspects that male students perform better, on average, in Mathematics courses 

than female students. He collected the following marks of 11 students in his class after 

they received their results for a Mathematics Exam. 

 

Respondent 1 2 3 4 5 6 

Female 26 25 43 34 18 52 

Male 23 30 18 25 28  
 

a) Propose a suitable statistical test that Victor could carry out. Explain your 

reasoning (2 marks) 

b) State the null and alternative hypotheses that Victor should test (2 marks) 

c) Perform the test in part (b) and comment on your results (4mks) 

4. A group of 210 workers in certain company were categorized according to their exposure 

to smoking over the past 10 years. The workers were classified as belonging to one of 3 

categories namely: A: Non-smoker, B: Passive smoker, C:Smoker. Based on a thorough 

medical examination of their respiratory system, the health of the workers was 

categorized as “poor” or “good”. The data on health workers was tabulated as follows: 

 

Poor 
Health 

Good 
Health 

Non-smoker 11 79 

Passive 
smoker 19 51 

Smoker 30 10 

 

a) Use the chi-square test (with apha=5%) to check if the data provides enough 

evidence to support the claim that exposure to cigarette smoke significantly 

affects the respiratory health of workers. (5 marks) 
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5. Suppose that a funding agency gives out 200 grants to different researchers to carry out 

various studies, and that 80 of those studies obtain statistically significant results. Of the 

80 studies with staustucally significant results, 10 were actually due to random chance. 

Of the 120 without statistically significant results, 30 investigators were actually studying 

meaningful differences which were not due to chance 

a) How many type I errors were made?    (2mks) 

b) What was the type II error rate?     (3mks) 

 

 

 

Annexure 1: 
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Annexure 2: 
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Annexure 3: 

 

 


