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SECTION A: (40 MARKS) 

Answer all questions in this section. 

1. Define the following terms. 

i) Biostatistics.                                                                                                           (2 Marks) 

ii) Level of significance.                                                                                             (2 Marks) 

2. Differentiate the following terms. 

i) Type I error and Type II error.                                                                               (2 Marks) 

ii) Homoscedasticity and heteroscedasticity.                                                             (2 Marks) 

iii) Null hypothesis and alternative hypothesis.                                                          (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-and-whisker plot (box plot) to summarize the distribution of the data and 

identify any potential outliers.                                                                                           (3 Marks) 

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

Calculate;  

i) Arithmetic mean.                                                                                                   (2 Marks) 

ii) Harmonic 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: 
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i) Based on the output above, is the result statistically significant at the 5% level? Justify your 

answer.                                                                                                                               (2 Marks)  

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

the two groups?                                                                                                                (2 Marks)                                       

6. Discuss TWO properties of a student t distribution.                                                         (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 36 patient records shows a mean recovery time of 68 

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 the following ANOVA (Analysis of Variance) table. 

Copy and complete the ANOVA table.                                                                             (3 Marks) 

  

Source of 

Variation 

Degrees of Freedom 

(df) 

Sum of Squares (SS) Mean Sum 

of Squares 

(MS) 

 f  

Regression          1 …………….. 799.14 …………. 

Residual …………….. 215.61 107.81  

Total ……………... …………….   

 

 

9. Outline TWO types of statistics commonly applied within healthcare organizations to support 

decision-making and performance evaluation.              (3 Marks) 

 

10.  Two samples of patient recovery times (in days) after receiving different treatment methods are 

taken from normally distributed populations. The first sample has a mean recovery time of 4.29 

days and a variance of 6.89, based on 10 patients. The second sample has a mean of 4.18 days 

and a variance of 2.55, based on 12 patients. Using this data: 
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i) State the null and alternative hypotheses to determine if there is a significant difference in 

mean recovery times between the two treatment methods.                                  (2 Marks) 

ii) Identify the appropriate statistical test and justify your results.                           (2 Marks) 

 

11. In 2024, Shianda hospital had a bed complement of 120 and an average length of stay of 6 days. 

It also had a daily occupancy of 105 with a bed turnover of 54 patients. This turnover is expected 

to increase by 12% this year (2025). Using this data, calculate the following information for 

Shianda; 

i) Available bed days.                                                                                             (2 Marks) 

ii) Occupied bed days.                                                                                             (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) 
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b) As part of a community health survey, Amina, a community health officer, collected data on 

households’ health awareness scores (rated from 0 to 100). The scores were grouped as 

follows:   

 

Health Score 

Range 

 

Number of Households (f) 

50-59 3 

60-69 5 

70-79 9 

80-89 12 

90-100 8 

                 

Using the data, calculate the following measures to assist Amina in evaluating the overall 

health awareness of the community: 

i) Mean health awareness score.                                                                  (2 Marks) 

ii) Variance.                                                                                                   (4 Marks) 

iii) Standard deviation.                                                                                   (2 Marks) 

iv) Give an R code for calculating the mean, variance and standard deviation for the 

above data.                                                                                                (2 Marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                              



© Amref International Training Center                                                        July/August 2025 
 

Amref International University -TVET Directorate  

Page 7 of 14 
 

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) 
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b)  The following are the numbers of patients seen in the outpatient section of a clinic for 10 

consecutive working days; 11, 12, 15, 13, 16, 23, 18, 31, 88, 21: 

Use the data to answer the following questions: 

i) Find the mean and the median of the data and state with reasons which one of the two 

is a more appropriate measure of center for this type of data.                           (2 Marks) 

            Determine the following measures of dispersion:  

ii) Standard deviation.                                                                                            (2 marks) 

iii) Coefficient of variation.                                                                                     (2 Marks) 

iv) The Inter-quartile range.                                                                                    (2 Marks) 

c) Represent the data in a Box and whisker diagram.                                                            (2 Marks) 

 

 

 

 

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) 

 

 

 

 



© Amref International Training Center                                                        July/August 2025 
 

Amref International University -TVET Directorate  

Page 9 of 14 
 

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) In the year 1990, the surgical department of a county referral hospital recorded various statistics 

related to inpatient care services. The department was originally allocated 56 beds for the year. 

However, due to renovations, 20 of these beds were closed between 1st June and 13th August, 

inclusive. Throughout the year, the department recorded a total of 17,062 occupied bed-days. 

The total number of patients discharged during the year was 1,921.As a community health officer 

reviewing this hospital data for planning and reporting purposes, you are required to: 

i) Calculate the average number of occupied beds during the year.                          (2 Marks) 

ii) Calculate the average number of available beds after accounting for the temporary bed 

closures.                                                                                                                 (2 Marks) 

iii) Determine the percentage bed occupancy rate for the year.                                  (2 Marks) 

iv) Average duration of stay.                                                                                       (2 Marks) 

v) Turnover interval.                                                                                                  (2 Marks) 

vi) Turnover per bed.                                                                                                   (2 Marks) 
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b) Health facilities regularly collect and compile data for use in statistical reporting. As a student of 

Biostatistics, you are required to understand how this data is transformed into meaningful health 

information. Describe how you would compile a health information statistical report in a 

community health setting. Your response should include the process of data collection, 

organization, analysis, and presentation, as well as the role of the report in improving community 

health services.                                                                                                          (8 Marks) 
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© Amref International Training Center                                                        July/August 2025 
 

Amref International University -TVET Directorate  

Page 13 of 14 
 

 

 

 
 
 
 
 
 
 
 



© Amref International Training Center                                                        July/August 2025 
 

Amref International University -TVET Directorate  

Page 14 of 14 
 

 


