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SECTION A: (40 MARKS) 

Answer all questions in this section. 

1. Define the following terms. 

a) Parameter         (2 Marks) 

b) Variable         (2 Marks) 

2. The following data was obtained by a biologist.   8,4,5,3,6,1,7 and 8 

Calculate the following 

a) 25th Percentile        (2 Marks) 

b) 8th Decile         (2 Marks) 

3. Using the given health-related dataset (18, 34, 76, 29, 15, 41, 46, 25, 54, 38, 20, 32, 43, 22), 

Construct a box plot clearly explaining each step.     (3 Marks) 

4. Consider the following set; 𝑥 = {11,13,15,16,19,22,13,20}  

Calculate;  

a) Geometric mean using logarithms      (2 Marks) 

b) Sub Contrary mean.        (2 Marks) 

5. A researcher analyzed the association between injury severity (fatal vs. non-fatal) across two 

groups using a Chi-square test in R. The test results were as follows: 

 
 

 

a) Based on the output above, is the result statistically significant at the 5% level. Justify your 

answer.          (2 Marks)  

b) What does the p-value tell us about the relationship between fatal and non-fatal outcomes 

across the two groups?.        (2 Marks) 

6. The R code below is intended to create a numeric vector, but it contains an error. Identify the 

problem. 

                          age <- (16,21,18,19)       (2 Marks) 

7. Suppose a health facility is interested in the average recovery time (in days) for patients after a 

specific treatment. A random sample of 26 patient records shows a mean recovery time of 68 
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days. If the population standard deviation is known to be 3 days, calculate the 95% confidence 

interval estimate for the average recovery time of all patients who undergo this treatment.  

           (3 Marks) 

8. Consider Two machines, M and N produce 60% and 40% respectively of the total number of 

items manufactured in a factory. It is observed that 5% of the items produced by machine M are 

defective while 3% of the items produced by machine N are defective. If an item is selected at 

random from the factory, find the probability that it is defective.    (4 Marks) 

9. Explain the concept of prospective payment systems (PPS) as used in healthcare financing.  

           (3 Marks) 

 

10. The following table shows the distribution of systolic blood pressure (in mmHg) recorded for a 

group of patients during a health screening exercise: 

Systolic 

Blood 

Pressure 

(mmHg) 

 

 

100-104 

 

 

105-109 

 

 

110-114 

 

 

115-119 

 

 

120-124 

 

 

125-129 

 

 

130-134 

Number of 

patients. 

 

     2 

   

8 

 

18 

 

13 

 

7 

 

1 

 

1 

 

Construct: 

a) Cumulative frequency curve (ogive).      (3 Marks) 

b) Histogram.         (2 Marks) 

11. Results from a cross – sectional study examining the effects smoking on lung function among 

employees of an EPZ are shown below.  

 SMOKER  

LUNG FUNCTION   YES NO 

Normal   682  577 

Borderline   46  27 

Moderately Impaired   11  7 

Severely Impaired   0  0 

   

                                                      

a) The purpose of this study was to determine if there is an association between smoking 

status and lung function. The investigator chose to answer this question using Pearson’s 

chi square test with 3 degrees of freedom. Is this procedure appropriate. Provide a brief 

justification for your response.      (2 Marks) 

b) Suggest an alternative method which could be used to analyze this data. (2 Marks) 
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SECTION B: (60 MARKS) 

Answer any THREE questions in this section  

12.   

a) In a recent public safety and health assessment conducted by the County Government of 

Trans Nzoia, researchers collected data to investigate the relationship between alcohol 

consumption and types of crimes committed. The study aimed to provide insights into 

whether alcohol use might influence the prevalence or nature of criminal activity within the 

county.The data collected included six categories of crimes and the number of individuals 

involved in each crime, classified according to their alcoholic status (Alcoholic or Non-

Alcoholic). The summarized findings are presented in the table below: 

Crime   Alcoholic  Non -Alcoholic 

   Arson          50     43 

   Rape          88     62 

   Violence         155     110 

   Theft         379     300 

   Coning          18     14 

   Fraud           63     144 

 

As a health analyst, you are tasked with evaluating whether alcoholic status has a significant 

association with the type of crime committed. Your analysis will assist policymakers in designing 

targeted interventions. 

 

i) Determine whether or not Alcoholic status and Type of Crime are dependent. (8 Marks) 

ii) Provide the R code that can be used to determine whether there is a significant association 

between alcoholic status and type of crime in Trans Nzoia County.  (2 Marks) 

 

b) A supervisor decided to track the productivity of two employees, Daniel and Juma. 

On five randomly selected weeks, the number of completed reports by the employees 

were summarized in the table below. 

            
 

i) Determine the sample variance for each employee.    (8 Marks) 

ii) Which employee is more productive. Give a reason.    (2 Marks) 
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13.  

 

a) The variables X and Y represent health assessment scores recorded during a preliminary 

screening and final evaluation, respectively, for patients enrolled in a medical outreach program 

by Amref Flying Doctors. 

 

      X 

(Preliminary 

Score) 

      Y  

Final 

score 

    70 77 

    74 94 

    72 88 

    68 80 

    58 71 

    54 76 

    82 88 

    64 80 

    80 90 

    61 69 

  

Using the above patient data collected by Amref Flying Doctors, do the following: 

i) Draw a scatter plot to examine the relationship between preliminary and final health 

assessment scores.       (2 Marks) 

ii) Fit a simple linear regression model to describe the relationship. (6 Marks) 

iii) Predict the final score (Y) for a patient whose preliminary score (X) is 65.   

          (2 Marks) 

b) In a hospital ward, the body temperatures (in °C) of 50 patients were recorded during routine 

clinical assessment as part of patient monitoring and infection control. Using the data provided, 

construct a grouped frequency distribution table to summarize the distribution of patients’ body 

temperatures. 

112, 100, 127, 120, 134, 118, 105, 110, 109, 112, 110, 118, 117, 116, 118, 122, 114, 114, 105, 

109, 107, 112, 114, 115, 118, 117, 118, 122, 106, 110, 116, 108, 110, 121, 113, 120, 119, 111, 

104, 111,120, 113, 120, 117, 105, 110, 118, 112, 114, 114      (10 Marks) 
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14.  

a) In 2024, Kitale County Referral Hospital had allocated 92 beds and 27 cots. During the same 

year, the hospital admitted 3,144 patients and recorded 3,242 discharges and deaths. The total 

number of inpatient days for the year was 28,600. 

Using this information, calculate the following for administrative planning and evaluation at 

Kitale County Referral Hospital. 

i) Available bed days.       (2 Marks) 

ii) Excess or vacant bed days.      (2 Marks) 

iii) Daily bed occupancy rate.      (2 Marks) 

iv) Turnover Interval.       (2 Marks) 

v) Turnover Per Bed.       (2 Marks) 

 

b) Describe the steps followed when performing hypothesis testing in the analysis of health-related   

 data.           (3 Marks) 

c) A study was conducted to investigate the effectiveness of hypnotism in reducing pain. Results for 

randomly selected subjects is shown in the table below. A lower score indicates less pain.  

The before value is matched to an after value and the differences are calculated. Are the sensory 

measurements, on average, lower after hypnotism? Test at 5% significance level. (7 Marks) 

                          

15.    

a) Obtain the Pearson's Product Moment Correlation Coefficient for the following data and 

interpret your results.         (10 Marks)  

Town  A  B  C D E  F  G H I  J  K 

Poverty  25 30  35 40 45 50  55 9 7 12 20 

Overcrowding  18 24 30 36 42 48 54 22 2 8 10 

 

b) Two integers x and y are selected at random from the integers 1 to 8. If the same integer may be 

selected twice, find the probability that 

i) ∣x - y∣ =2.       (2 Marks) 

ii) ∣x - y∣  is 5 or more.       (2 Marks) 
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iii)  x > y         (2 Marks) 

c) Consider a hospital emergency department where patients arrive according to a Poisson process 

at an average rate of 2 patients per minute. Determine the probability that in any one-minute 

interval: 

i) No patients arrive .       (2 Marks) 

ii) Exactly 3 patients arrive.      (2 Marks) 
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a)  
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