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SECTION A: (40 MARKS) 

Answer all questions in this section. 

1. Define the following terms 

i) Health Statistics.                                                                                    (2 Marks) 

ii) Population.                                                                                                            (2 Marks) 

2. Differentiate the following terms. 

i) Descriptive statistics and inferential statistics.                                                     (2 Marks) 

ii) Vital Statistics and Vital Event.                                                                            (2 Marks) 

iii) Total Fertility Rate(TFR) and Gross Reproduction Rate.(GRR).                         (2 Marks) 

3.  If health measurements in a population are normally distributed with a mean of 10 and variance of 

4, what proportion of individuals have values less than 12.5?                                               (3 Marks) 

4. Given that in a section of a country, some 54 children were born to 84 women aged 18-27 years 

during a calendar year. Calculate the Age specific fertility rate (ASFR) for this population.   

                                                                                                                                          (2 Marks)     

5. State without proof the Central Limit Theorem(CLT).                                                          (2 Marks) 

6. 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: 

a) No patients arrive .                                                                                                       (2 Marks) 

b) Exactly 3 patients arrive.                                                                                              (2 Marks) 

7. State and explain the scales of measurements giving an example in each case.                    (4 Marks) 

8. Explain THREE applications of statistics in community health.                                           (3 Marks) 

9. Illustrate the graphically positions of mean, median and mode for frequency curve which are 

skewed to the right and left.                                                                                                   (2 Marks) 

10.  Martin, a community health officer, is assessing the impact of a maternal health education program. 

She randomly selects a sample of 26 women who participated in the program and records their post-

assessment scores. The sample mean score is 48, and the population standard deviation is known to 

be 5. Compute the 99% confidence interval estimate for the population mean score and interpret 

your answer.                                                                                                                            (3 Marks)  
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11. Consider the following set;    𝑥 = {11,13,15,16,19,22,13,20}             

Calculate;  

a) Arithmetic mean.                                                                                                              (2 Marks) 

b) Harmonic  mean.                                                                                                              (2 Marks) 

 

12. At an outpatient testing center, the number of cardiograms performed each day for 20 days is 

shown. Construct a Box and Whisker Plot for the data and identify any potential outlier.    (3 Marks)                                                      

   18, 34, 76, 29, 15, 41, 46, 25, 54, 38, 20,32, 43, 22 
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SECTION B: (60 MARKS) 

Answer any THREE questions in this section 

13.  

a) At Amref Health Africa Hospital, the medical records department is conducting an analysis of      

patient recovery times following minor surgical procedures. After collecting data over a three-

month period, a biostatistician is tasked with interpreting the distribution of these recovery 

times. While examining the histogram and statistical summaries, the biostatistician observes that 

the data shows different patterns of peakedness and tail behavior, suggesting various types of 

kurtosis. As a student of health statistics, you are required to assist the biostatistician by 

explaining the meaning of the following terms used to describe the shape (kurtosis) of the data 

distribution: 

i) Leptokurtic                                                                                                        (2 Marks) 

ii) Platykurtic                                                                                                         (2 Marks) 

iii) Mesokurtic                                                                                                         (2 Marks) 

b) As part of a project evaluating the sustainability of community-based health enterprises 

(CBHEs), the County Department of Health collected data on the capital size (in millions of 

Kenyan Shillings) of 285 registered CBHEs. The capital was grouped into classes as shown 

below: 

            

                

Capital 

Range (in 

millions 

KSh) 

1 - 5 6-10 11-15 16-20 21-25 26-30 31-35 

Number of 

CBHEs 

20 27 29 38 48 53 70 

 

Compute Bowley’s and Kelly’s coefficient of skewness and interpret the results in the 

context of the  capital distribution of CBHEs.                                                           (7 Marks)                                                                              
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c) The following data were collected during a community health study assessing the relationship 

between Community Health Volunteers' (CHVs) years of service (x) and their health education 

effectiveness scores (y) based on household feedback. Calculate the Spearman’s Rank 

Correlation Coefficient (R) to evaluate whether there is a relationship between the number of 

years a CHV has served and their effectiveness in delivering health education.      

 

           

CHV 

(Subject) 
 

1 2 3 4 5 6 7 8 9 10 

Years of  

Service (x) 

8.3 8.6 9.2 9.8 8.0 7.8 9.4 9.0 7.2 8.6 

Effectiveness 

 Score (y) 

2300 2250 2380 2400 2000 2100 2360 2350 2000 2260 

                                                                                                       

                                                                                                                                                    (7 Marks) 

 

  

14.  

a) In 2024, Kitale County Referral Hospital had a allocated 92 beds and  57 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) 

 

b) A discrete random variable Y has a PMF (Probability Mass Function) given by the table below: 

y 0 1 2 3 4 

P(Y=y) c 2c 5c 10c 17c 

 

Find the value of the constant c hence compute P(1 ≤Y<3).                                            (3 Marks)    
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c) In a clinical trial, a diagnostic test is administered to 6 patients. The probability that the test 

correctly identifies a disease (i.e., gives a positive result when the disease is present) is 0.3. Let 

X represent the number of patients who receive a positive result. Calculate:   P(X = 2)  

                                                                                                                                          (3 Marks) 

 

d) 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) and a histogram to represent this data.   (6 Marks) 
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15.  

a) The following data were collected during a community health survey assessing malaria control 

in Kakamega County. The table shows the number of mosquito nets owned per household (X) 

and the corresponding number of malaria cases reported in the household over six months (Y). 

Develop a regression equation that can be used to predict the number of malaria cases based on 

the number of mosquito nets in a household.                                                                  (8 Marks) 

 

    

Household 

(ID) 

1 2 3 4 5 6 7 8 9 10 

Mosquito 

Nets 

Owned (x) 

98 66 100 96 88 45 76 60 74 82 

Malaria 

Cases in 6 

Months 

(y) 

90 74 98 88 80 62 78 74 86 80 

 

 

 

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 
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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.                                                                                    (3 Marks) 

ii) Variance.                                                                                                                     (4 Marks) 

iii) Standard deviation.                                                                                                     (2 Marks) 

iv) Give an R code for calculating mean, variance and standard deviation.                    (3 Marks) 

 

 

16.  

a)  In a public health study investigating the possible relationship between environmental 

temperature and the spread of a specific tropical disease, researchers collected the following 

data:               

                                                                               

Using the Pearson Product Moment Correlation Coefficient (developed by Karl Pearson to 

measure the linear relationship between two continuous variables), calculate the correlation 

between the mean temperature and the number of reported disease cases. Interpret the results in 

the context of disease surveillance and public health intervention.                                 (9 Marks) 
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b) Ivy, a community health officer, is assessing the impact of a maternal health education program. 

She randomly selects a sample of 36 women who participated in the program and records their 

post-assessment scores. The sample mean score is 68, and the population standard deviation is 

known to be 3. Compute the 95% confidence interval estimate for the population mean score 

and interpret your answer.                                                                                               (3 Marks) 

 

c) Five hundred employees were selected from a city’s large private companies, and they were 

asked whether or not they have any retirement benefits provided by their companies. The 

following table gives the responses. 

Gender       Have Benefits  Have no benefits 

    Men      225            75 

    Women      150            50 

              If one employee is selected at random from these 500 employees, find: 

i) P(woman).                                                                                                        (2 Marks) 

ii) P (Has retirement benefits).                                                                              (2 Marks) 

iii) P(Has retirement benefits given the employee is a man).                                (2 Marks) 

iv) P(Woman and has benefits).                                                                             (2 Marks) 

 

      NOTE: P represents Probability i.e. p(woman) = Probability of a woman. 
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