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Candidates should check the question paper to ascertain that all pages are

printed as indicated and that no questions are missing.

Amref International University -TVET Directorate
Page 1 of 14



© Amref International Training Center July/August 2025

SECTION A: (40 MARKS)

Answer all questions in this section.
1. Define the following terms.
1) Biostatistics. (2 Marks)
i) Level of significance. (2 Marks)

2. Differentiate the following terms.

1) Type I error and Type II error. (2 Marks)
i1) Homoscedasticity and heteroscedasticity. (2 Marks)
iil)  Null hypothesis and alternative hypoth (2 Marks)
3. Using the given health-related dataset ( ,32,43,22),
Construct a box-and-whisker plot (box p data and
identify any potential outliers. (3 Marks)
4. Consider the following set; x =
Calculate;
1) Arithmetic (2 Marks)
i1) Harmon (2 Marks)

5. Aresearcher analy ity (fatal vs. non-fatal) across two

groui using a Chi-squ

fatal=c(1601,510)
non_fatal=c(162527,412368)
status=cbind(fatal,non fatal)
chisg=chisq.test(status)

ults were as follows:

chisq

#it

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

## data: status
## X-squared = 2336.1, df = 1, p-value < 2.2e-1§
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1) Based on the output above, is the result statistically significant at the 5% level? Justify your
answer. (2 Marks)
i1) 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 timeofall 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 Degrees of Freedom, | Sum of Squares (SS) | Mean Sum f
Variation (df) of Squares

(MS)
Regression by T i 799.14 | Ll
Residual | k..l 215.61 107.81
Total © & | " el

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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1.

1) 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)

i1) Identify the appropriate statistical test and justify your results. (2 Marks)

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, calcu
Shianda;

1) Available bed days.

ii)

e following information for

(2 Marks)

Occupied bed days. (2 Marks)
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SECTION B: (60 MARKS)
Answer any THREE questions in this section

12.

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 toyprovide 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 accarding to theiralceholic status (Alcehelic or Non-

Alcoholic). The summarizedfindings 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.

1) Determine whether©r not Alcoholiestatus 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 alcoholie 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 Number of Households (f)
Range

50-59 3
60-69 5
70-79 9
1
8

80-89
90-100

health awareness of the co

1) Mean health aw (2 Marks)
i1) Variance. (4 Marks)
1i1) Standard deviation. (2 Marks)
v) and standard deviation for the

(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 Y
(Preliminary Final
Score) score

70 77
74 94
72 88
68 80
58 7
54 76
82 88
64

ient data col by Amref Flying Doctors, do the following:

0 examine the relationship between preliminary and final health
(2 Marks)
ple linear regression model to describe the relationship. (6 Marks)

t scores.

1e final score () 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:

1) 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:

i) Standard deviation. (2 marks)
iii) Coefficient of variation. (2 Marks)
iv) The Inter-quartile range. (2 Marks)
c) Represent the data in a Box an (2 Marks)

a) In 2024, Kitale Coun eds and 27 cots. During the same

orded 3,242 discharges and deaths. The total

(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)
V) Turnover Per Bed. (2 Marks)
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b)

c)

15.

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 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)

Subject | A | B|C|D | E|F|G|H
Before | 6.6 | 6.5(9.0(103 |11.3{8.1]6.3|1L6
After 6.8 |24 (74185 |81 |61|34]20

In the year 1990, the surgieal department of a county referral hospital recorded various statistics
related tovinpatient care services. The department was originally allocated 56 beds for the year.
However, due torrenovations, 20 ofithese 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 diseharged during the year was 1,921.As a community health officer

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

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

i) 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 in ation statistical report in a

community health setting. Your response should include th ss of data collection,

rt in improving community
(8 Marks)

organization, analysis, and presentation, as well as the role of th

health services.
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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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Chi-Square Distribution Table

,

The shaded area is equal to o for x* = x2.

df X o5 X %0 Xors Y50 X boo *%i00 X hso Ahas 1o X hos
1 (1,00 0,000 0,001 0.004 0.016 2,706 3841 5.024 G.635 TRTH
2 0.010 0,020 0.051 0.103 0211 4,605 5.001 7.378 9.210 10,507
3 0.072 0115 0.216 0.352 (.584 i.251 T.815 0348 11.345 12838
4 0.207 0,297 0.484 0.711 1.064 T.7T0 04588 11.143 13.277 14860
5 0.412 0.554 0.5831 1.145 1.610 0,236 11.070 12.833 150846 16.750
fi 0L.G676 0872 1.237 1.635 2,204 10.645 12502 14.449 16.812 18.548
T 0.050 1.239 1600 2167 2833 12.017 14.067 16.013 18.475 20278
8 1.344 1.646 2180 2.733 3.490 13.362 15.507 17.535 30000 21.955
] 1.735 2088 2.700 3.325 4.168 14.6G84 16.919 19.023 21666 23.580
10 2,156 2558 3.947 3.940 4 865 15087 18.307 M.483 232080 25.188
11 2,603 3.053 3816 4.575 5.5TH 17.275 19.675 21.920 24,725 26757
12 3.074 3571 4.404 5204 .30 18.540 21,026 23.337 26217 28.300
13 3.565 4107 5,000 5.802 T.042 19.812 22362 24.736 i 20819
14 4,075 4660 5620 6.571 T.700 21.064 23685 36.119 141 31.319
15 4,601 5,224 6.262 7.261 5.547 22307 24,006 27488 0578 3280
16 5.142 5812 .90 7.062 0312 23.542 2. 206 IH.845 32.000 34267
T 5,607 6. 408 7.564 8.672 10.085 24. 769 IT7.58T 0.1, A3.400 35718
18 i.265 7.015 8.931 0. 300 10865 25 080 28560 31.526 34805 a7.156
19 fi.844 7.633 2.907 10,117 11.651 27.304 30,144 32 852 36.191 38582
20 T.434 2260 0.501 10.851 12.443 28.412 31.410 34170 A7.566 30997
il 5.034 2807 10,283 11.581 13.240 20.615 2671 35479 38032 41401
22 5.643 0.542 10.982 12.338 14.041 30.813 33.024 36.781 40289 42 706
23 0.260 10,196 11.689 13.001 14 848 32.007 35172 AR.076 41.638 44181
24 0,886 10.856 12.401 13848 15659 33.196 36415 30,364 42 080 45.550
25 10.520 11.524 13.120 14.611 16.473 34.382 AT.652 40.646 44314 46928
26 11.160 12,198 13.5844 15370 17202 35.563 RELE 41.923 45 642 45200
a7 11.808 12,879 14.573 16.151 18.114 36.741 40,113 43.195 46.963 49645
28 12.461 13.565 15.308 16928 15930 37.016 41.337 44461 48278 20993
29 13.11 14.256 16.047 17.708 19.768 30.087 42 557 45,722 A0 588 52 336
a0 13.787 14.953 16.791 18.493 20,500 40.256 43.77 46.979 5802 53.672
40 20,707 29164 24,433 36500 20,051 51.805 55.758 50.342 63601 66 T6G
50 2790 M.707 32357 34.764 37.680 63.167 67505 71.420 T6.154 TO.400
G0 35.534 37485 40,482 43188 46,450 T4.307 TH.082 83.208 BE.3TD 01.952
70 43.275 45.442 48,758 51.730 55.320 85.527 00.531 05,023 100,425 | 104215
&0 51.172 53.540 57.153 0391 64278 06.578 101879 | 106.629 | 112329 | 116.321
00 50,196 61.754 65,647 601246 T3.2M 107.565 | 113.145 [ 118136 | 124.116 | 128200
100 ] 67.328 T0.065 74.222 77029 52358 | 118408 | 124342 | 120561 | 135807 | 140,169
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