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SECTION A: (40 MARKYS)
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. 8,4,5,3,6,4,7 and 8
Calculate the following

a) 25" Percentile (2 Marks)
b) 8 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 = {11,13,15,106,19,22,13,20}
Calculate;
a) Geometric mean using logatithms (2 Marks)
b) Sub Contrary mean. (2 Marks)

5. Aresearcher analyzed the association between injury severity (fatal vs. non-fatal) across two
groups using a Chi-square test in R. The test tesults were asifollows:
fatal=c(1601,510)
non_fatal=c(162527,412368)
status=cbind(fatal,non_fatal)
chisq=chisq.test(status)

chisqg

bi2es

## Pearson's Chi-squared test with Yates' continuity correction
#i

## data: status
## X-squared = 2336.1, df = 1, p-value < 2.2e-16

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

Page 2 of 11



©Amref International Training Center July/August 2026

10.

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)
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)
Explain the concept of prospective payment systems (PPS)sas used in healthcare financing.
(3 Marks)
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 100-104 105-109 110=114, | 115-119 |120-124 | 125-129 130-134
(mmHg)

Number of

patients. 2 8 18 13 7 1 1
Construct:
a) Cumulative frequeney curve (ogive). (3 Marks)
b) Histogram. (2 Marks)

11. Results from a cross — sectional study éxamining 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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12.

SECTION B: (60 MARKS)
Answer any THREE questions in this section

a) In arecent 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 ornature 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 typeiof crime cemmitted:, Your analysis will assist policymakers in designing
targeted interventions.

1) Determine whether or not Aleoholic status and Type of Crime are dependent. (8 Marks)
ii) Provide the R'code, that can beused to determine whether there is a significant association
between alcoholic status,and type of erime in Trans Nzoia County. (2 Marks)

b) A supervisondecided to trackthe 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.

Employe Completed reports
e
Daniel 15 |5 |10 [25 [20
Juma 10 |20 |20 10 |15
1) Determine the sample variance for each employee. (8 Marks)
i1) Which employee is more productive. Give a reason. (2 Marks)
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13.

a)

b)

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 Y
(Preliminary Final
Score) 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 Boctors, do the following:

i) Draw a scatter plot to examine the.relationship between preliminary and final health
assessment scores. (2 Marks)
i) Fit asimple linearregression model to describe the relationship. (6 Marks)
i) Predict the final score (Y).for a patient whose preliminary score (X) is 65.
(2 Marks)

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)

b)

15.

b)

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.

1) Available bed days. (2 Marks)
i1) Excess or vacant bed days. (2 Marks)
1i1) Daily bed occupancy rate. (2 Marks)
1v) Turnover Interval. (2 Marks)
V) Turnover Per Bed. (2 Marks)

Describe the steps followed when performing hypothesis testing in the analysis of health-related
data. (3 Marks)

A study was conducted to investigate the effectiveness of hypnotism in reducing pain. Results for
randomly selected subjects is shownyin the table below. A lower score indicates less pain.

The before value is matched to an afterwalue and the differences areicaleulated. Are the sensory
measurements, on average, lower after hypnotism? Test at 5% significance level. (7 Marks)

Subject | A|B|[C| D | E|F|G|H|
Before | 6.6 | 65| 9.0 | 103 | 113 | 8.1 |63 | 11.6
After | 6.8 |24 |74 85 | 81 |61|34] 20

Obtain the Pearson's'Product Moment Cerrelation Coefficient for the following data and

interpret yourresults. (10 Marks)
Town A B C D E F G H | 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

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

)} IX -yl =2. (2 Marks)
i1) |x -yl is 5 or more. (2 Marks)
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1i1) 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:

1) No patients arrive . (2 Marks)
i) Exactly 3 patients arrive. (2 Marks)

S
N
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STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z .00 01 02 03 A4 05 06 07 .08 A0
-390 [ 00005 00005 00004 00004 00004 00004 00004 00004 00003 00003
-3.8 | 00007 00007 00007 00008 00006 00006 00006  .00OD:  .0ODOOS 00003
-3.7 | 00011 {00010 00010 00010 00009 00002 000D .0DODE .0ODOOB 00008
3.6 | 00016 00015 {00015 00014 00014 00013 00013 00012 00012 00011
-3.5 | 00023 00022 00022 00021 00020 00019 00019 00018 00017 00017
-34 | 00034 00032 00031 00030 00029 00028 00027 00026 00025 00024
-3.3 | 00048 00047 00045 00043 00042 D040 000392 00038 00036 00035
-3.2 | 00069 00066 00064 00062 00060 D008 00056 00034 00052 00050
-3.1 | 00097 00024 00090 00087 00084 00082 00079 00076 00074 00071
-3.0 | 00135 00131 00126 00122 00118 00114 00111 00107 00104 00100
20 | 00187 00181 00175 00162 00164 00159 00154 00149 00144 00139
28 | 00236 00248 00240 00233 00226 00212 - 00212 00205 00199 00193
27 | 00347 00336 00326 00317 00307 00208 00289 00280 00272 00264
2.6 | 00466 00453 00440 00427 00415 00402 00301 00379 00368 00357
-2.5 | 00621 00604 00587 00570 00554 00530 00523 00508 00404 00480
24 | 00820 00798  0OTV6 00755 00734 00714 00695 00676 .00DG65T 00639
-2.3 | 01072 01044 01017 00990 00964 00930 00014 00889 00866 00842
22| 01390 01355 201321 01287 01255 01222 01191 01160 01130 01101
21| 01786 01743 {01700 01630 01618 01578 01539 01500 01463 01426
2.0 | 02275 02222 02162 02118 02068 02018 01070 01923 01876 01831
-19 | 02872 02807 02743 02680 02619 02550 02500 02442 02385 02330
-1.8 | 03593 03515 {03438 03362 03288 03216 03144 03074 03005 020938
1.7 | 04457 04363 04272 04182 04003 04006 03020 03836 03734 03673
1.6 | 05480 05370 05262 05155 03030 04047 04846 04746 04048 04551
-1.5 | 06681 06552 06426 06301 06178 06057 05038 03811 05705 05502
-1.4 | 08076 07927 07TB0 07636 07493 07333 07215 07078 06944 06811
1.3 | 09680 09510 09342 09178 09012 08851 08601 08534 08370 08226
-1.2 | 11507 (11314 (11123 10935 10749 Jd0565 10383 10204 10027 DO853
-1.1 | (13567 (13350 (13136 12024 12714 A2507 0 12302 12100 11900 11702
10 | (15866 15625 15386 15151 14917 d4686 0 14457 14231 14007 13786
09 [ 18406 18141 17879 17619 17361 A7106 16853 16602 16334 16109
-0.8 [ 21186 20807 20611 20327 20045 JA0766 10480 10215 18043 18673
0.7 | 24196 23885 23576 23270 22065 22663 22363 22065 21770 21476
0.6 | 27425 27083 26763 26435 26109 25785 25463 25143 24825 24510
0.5 | 30854 30503 30153 20808 20460 20116 28774 28434 28096 27760
0.4 | 34458 34000 33724 33360 32097 32636 32276 31918 31361 31207
0.3 | 38200 37828 37448 37070 36603 36317 35042 35560 35107 34827
0.2 | 42074 41683 41204 40005 40517 40120 30743 30358 38074 38501
0.1 | 46017 45620 45224 44828 44433 A4038 43644 43231 A2858 42465
0.0 | 50000 49601 40202 48803 48405 A8006 47608 47210 46812 46414
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STANDARD NOEMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z 00 01 02 03 04 05 06 A7 08 09
0.0 [ 50000 50390 50798 51107 51595 51994 52302 52700 53188 53586
0.1 | 53983 54380 54776 55172 55567 55962 56356 56749 57142 57535
0.2 | 57926 58317 58706 50005 50483 50871 60257 60642 61026 61409
0.3 [ 61791 62172 62552 62930 63307 63683 64058 64431 64803 65173
0.4 [ 65542 65010 66276 66640 67003 67364 67724 68082 68439 68793
0.5 69146  .60407 60847 70104 70540 70884 J1226 71566 71904 72240
0.6 | 72575 72007 73237 73565 73801 74215 TJ4537 4857 5175 75490
0.7 | 75804 76115 Te424  TeT730 77035 77337 J7637 77935 78230 78524
0.8 [ 78814 79103 79380 70673 79955 80234 80511 80785 81057 81327
0.0 [ .B1594  B1R50 81111 82381 82630 82804 83147 B3308 836 838M1
1.0 | 84134  B4375  B4614 84849 85083  .B53314 85543 85760 85003 86214
11 | 86433 86650 86864  BT7076  BT72B6 87493 87608 87000 88100  .BB20O8
1.2 | BB493  BBGBG  .BB8Y7  .BO0GS 80231 80435 80617 BOTO6 80073 00147
1.3 | 90320 90490 90658 00824  O00BE 01149 01309 01466 91621 01774
14 [ 91924 02073 02230 02364 02507 92647 02785 02023 03056 93189
1.5 | 93319 03448 03574 03600 03822 03043 04062 94179 04205 94408
1.6 | 94520 94630 94738 04845 04050 03053 05154 05254 05352 05440
1.7 | 95543 05637 05728  O5B18 05007 03004 06080 06164 06246 96327
1.8 [ 96407 96485 96562 06638 96712 96784 06856 96926 06995 97062
1.0 [ 97128 07193 97257 97320 97381 27 07500 07558 07615 97670
2.0 97725 97778 97831 07882 97032 97982 08030 98077 098124 08169
21 | 98214 98257 08300 98341 08382 08422 08461 98500 08537 08574
1.2 | 98610  0B645  0B6TO 08713 08745 08778 08800 08840 08870 08800
2.3 | 098928 08056 08083 09010 90036 00061 09086 00111 00134 00158
14 [ 00180 00202 00224 00245 00266 00286 00305 00324 00343 00361
2.5 99379 00395 00413 09430 00446 00451 00477 00402 00506 99520
2.6 | 99534 09347 09560 09573 00585 003508 00609 00621 020632 99643
17| 99655 00664 00674 00G6E3 0003 00702 0a711 080720 00728 00736
2.8 [ 99744 00752 09760 99767 99774 00781 00788 00795 00801 09807
2.0 [ 99813 00810 00815 09831 00836 00841 00846 00831 D0856 00861
3.0 | 99865 00860 00874  0OR7S  OOBB2 00886 00880 00803 00806 99000
31| 99903 00006 09010 00013 00916 00018 00921 00024 00026 00020
32 90031 00034 00036 00038 00040 00042 00044 00046 00048 00050
3.3 | 99952 99053 90055 00057 99958 99960 00061 90062 00064 00065
34 | 00066 00068 00060 00070 90971 00072 00073 00074 00075 99976
35 90077 00078 00073 00070 00080 @ 0008) 00081 0032 00083 00083
3.6 | 99984 00085 00085 00086 00086 00087 00087 00038 00088 00089
3.7 | 90080 00000 00000 00000 00001 o0 00002 00002 00002 00002
3.8 [ 99903 00003 00003 00004 00004 00004 00004 00005 00005 00005
3.0 [ 00005 00005 00006 00006 @ 00005 @ 00006 00006 00006 00007 00097
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t Table
cum. prob Iﬂ, i_-,s i.au i_as I_m I.ﬁs I.STS I_m I.m I.m I_ms
one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005
twotails| 1.00 050 040 030 020 010 005 002 001 0002 0.001

df
1 0.000 1.000 1.376 1.963 3.073 6.314 12.171 31.82 6366 31831 G36.62
2 0.000 0816 1.061 1.386 1.886 2920 4303 G.965 94925 2237 31.589
3 0.000 0765 0.978 1.250 1.638 2353 3182 4 541 h.841 10.215 12.924
4 0.000 0741 0.941 1.190 1533 2132 2776 3747 4 604 TAT3 8.610
5 0.000 0727 0.920 1.156 1476 2015 2571 3.365 4.032 5.893 G.869
1] 0.000 D718 0.906 1.134 1440 1.943 2447 3.143 3707 5208 5959
T 0.000 0711 0.896 1.119 1415 1.895 2365 2998 3499 4785 5408
8 0.000 0706 0.889 1.108 1.397 1.860 2.306 2. 896 3355 4 501 5041
9 0.000 D703 D.883 1.100 1.383 1.833 2.262 281 3.250 4297 4781
10 0.000 0700 0.879 1.083 1.372 1.812 2228 2.764 3.169 4144 4 58T
1 0.000 0697 0.876 1.088 1.363 1.796 2.2M 2718 3.106 4025 4437
12 0.000 0.695 0.873 1.063 1.356 1.762 21759 2681 3.055 3.930 4318
13 0.000 0.654 0.870 1.079 1.350 1.771 2160 2.650 3012 3.852 42321
14 0.000 0652 0.868 1.076 1.345 1.761 2.145 2624 2977 3787 4.140
15 0.000 0.691 0.866 1.074 1.341 1.753 213 2.602 2.947 3733 4073
16 0.000 0650 0.865 1.071 1.337 1.746 2120 2583 2921 3.686 4015
17 0.000 0.689 0.8563 1.069 1.333 1.740 2110 2 56T 2.898 3.646 3965
18 0.000 DG83 0.862 1.067 1.330 1.734 21 2552 2878 3.610 3022
19 0.000 D688 0.861 1.066 1.328 1.729 2.083 2539 2.861 3579 3883
20 0.000 D687 0.860 1.064 1.325 1.725 2.086 2528 2.845 3.5582 3.850
21 0.000 0686 0.859 1.063 1323 1.721 2.080 2518 283 3527 3819
22 0.000 0686 0.858 1.061 1.321 1.717 2074 2508 2.819 3505 3792
23 0.000 D685 0.858 1.060 1.319 1.714 2.069 2500 2.807 3485 3768
24 0.000 D685 0.857 1.059 1.318 1.711 2.064 2.492 2.797 3.467 3745
25 0.000 0684 0.856 1.058 1.316 1.708 2.060 2.485 2787 3.450 3725
26 0.000 D684 0.856 1.058 1.315 1.706 2.056 2479 2779 3435 3707
27 0.000 0.G84 0.855 1.057 1.314 1.703 2052 2473 2771 34211 3.690
28 0.000 D683 0.855 1.056 1.313 1.701 2048 2467 2763 3.408 3674
29 0.000 D683 0.854 1.055 1.311 1.699 2.045 2462 2.756 3.396 3.659
30 0.000 D683 0.854 1.055 1.310 1.697 2.042 2457 2750 3.385 3.646
40 0.000 0681 0.851 1.050 1.303 1.684 2.0 2423 2.704 3.307 3551
60 0.000 0679 0.848 1.045 1.266 1.671 2.000 23590 2.660 3232 3460
80 0.000 0678 0.846 1.043 1.262 1.664 1.950 2374 2.639 3155 3416
100 0.000 0677 0.845 1.042 1.260 1.660 1.984 2.364 2.626 3174 3.390
1000 0.000 0675 0.842 1.037 1.282 1.646 1.962 2330 2.581 3.098 3.300
Z 0.000 D674 0842 1.036 1282 1.645 1.960 2326 2576 3.080 3291
0% 50% 60%  70% B0% 90% 95%  98%  99% 099.8% 999%

Confidence Level
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The shaded area is equal to a for x? = x2.

df X%as X 390 Xors Yso X %00 X%i00 Xso Xz 1o X %05
1 0.000 0.000 0.001 0.004 0.016 2.706 3.841 5.024 6.635 T.879
2 0.010 0.020 0.051 0.103 0211 4.605 5.001 7.378 9.210 10.597
3 0.072 0.115 0.216 0.352 0.584 6.251 7815 0.348 11.345 12.838
4 0.207 0.207 0.484 0.711 1.064 7.779 9.488 11.143 13.977 14.860
5 0.412 0.554 0.831 1.145 1.610 09.236 11.070 12.833 15.086 16.750
[ 0.676 0.872 1.237 1.635 2.904 10.645 12.592 14.449 16.812 18.548
7 0.989 1.239 1.690 2.167 2833 12.017 14.067 16.013 18.475 20.278
8 1.344 1.646 2.180 2.733 3.490 13.362 15.507 17.535 20.000 21.955
9 1.735 2.088 2.700 3.325 4.168 14.684 16.919 19.023 21.666 23.580
10 2.156 2.558 3.247 3.940 4.865 15.087 18.307 20.483 23.200 25.188
11 2.603 3.053 3.816 4.575 5.57 17.275 19.675 21.920 24.725 26.757
12 3.074 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.300
13 3.565 4,107 5.000 5.802 7.042 19.812 22.362 24.736 27 688 20810
14 4.075 4.660 5.620 6.571 7.790 21.064 23.685 26.119 29 141 31.319

15 4.601 5.229 6.262 7.261 8.547 22.307 24,0996 27488 [ 30.578 32.801
16 5.142 5812 6.908 7.962 9.312 23.542 26.296 IR 845 32.000 34.267
17 5.607 6.408 7.564 R.672 10.085 24.769 27.587 30.191 33.409 35.718
18 6.265 7.015 8.231 0.390 10.865 25.980 28.869 31.526 34805 37.156

19 6.844 7.633 3.007 10.117 11.651 27.204 30.144 32.852 36.191 38.582

20 7A34 8.260 9.591 10.851 12.443 28.412 31.410 34.170 37.566 39.997

21 5.034 8.807 10.283 11.591 13.240 20.615 32.671 35.479 3R8.932 41.401

22 8.643 0.542 10.982 12.338 14.041 30.813 33.924 36.781 40.239 42.796

23 9.260 10.196 11.680 13.001 14.848 32.007 35.172 IR076 11.638 44.181

24 0.886 10.856 12,401 13.848 15.659 33.19%6 36.415 30.364 42.930 45.559

25 10.520 11.524 13.120 14.611 16.473 34.382 37.652 40.646 44314 46.928

26 11.160 12,108 13.844 15.379 17.292 35.563 38.885 41.923 45.642 48.290

27 11.808 12.879 14.573 16.151 18.114 36.741 40.113 43.195 16.963 49.645

28 12.461 13.565 15.308 16.928 18.039 37.016 41.337 44.461 48278 50.993

29 13.121 14.256 16.047 17.708 19.768 39.087 42.557 45.722 10.588 52.336

30 13.787 14,953 16.701 18.493 20.599 40.256 43,77 46.979 50.802 53.672

40 | 20.707 22.164 24.433 26.500 20.051 51.805 55.758 59.342 63.691 66.766

50 | 27.9M 29.707 | 32.357 34.764 37.680 63.167 67.505 71.420 76.154 79.490

G0 | 35.534 37.485 40.482 43.188 46.459 74.397 79.082 83.208 88.379 01.052

i 43.275 45442 48.758 51.739 55.329 85.527 90.531 05.023 | 100.425 | 104.215

30 51.172 53.540 57.153 60.391 64.278 96.578 101.879 | 106.629 | 112.329 | 116.321

00 [ 59.196 61.754 65.647 69.126 73.201 107.565 | 113.145 | 118.136 | 124.116 | 128.200

100 | 67.328 70.065 74.222 77.920 82.358 118408 | 124.342 | 129.561 | 135.807 | 140.169
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