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KENYATTA UNIVERSITY
UNIVERSITY EXAMINATIONS 2011/2012

SECOND SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF

DATE:

SCIENCE (ENVIRONMENTAL HEALTH)
HEH 301: BIOSTATISTICS 11

MONDAY, 26" MARCH 2012 TIME: 8.00 A.M —10.00 A.M.

INSTRUCTIONS:

L ]

Answer all Questions in section A

o Answer Question 2 and any other TWO Questions in Section B

SECTION A

Answer all questions in this section. Each correctly answered question earns

1.

a)

4 Marks

The following table shows the deaths and estimated population by age’ for the Kilimam
County.

Table 1

Age (Years) Population Death

0-4 26,522 396

5-9 32,493 57

1014 30,124 64

15-19 29.462 108

20 - 44 1,627,622 2,602

Calculate the age specific death rate per 100,000 in the population. 4 Marks

Page 1 of 8



b) Distinguish the following terms as used in Biostatistics.

d)

(1)
(1)

(1) Factor and response variable 2 Marks
(i)  Designed and observational experiment. 2 Marks
An experiment was conducted and a completely randomized design yielded the ANOVA

table 2 below.

Table 2 Source df s§ ms f
Treatment 4 28 - -
Error - - -
Total 14 -
(1) Complete the Anova table 3 Marks

(1) Do the data provide sufficient evidence to indicate a difference among treatment

means? 1 Mark

The table below shows subjects with and without a Risk Factor who became cases of low

birth weight.
Table 3
Risk Factor Cases of low birth weight | Non Cases | Total
Mother heavily smoked 265 230 -
Mother didn’t smoke 18 - -
Total - 645 -
Complete the table 2 Marks

Estimate the Relative Risk of low birth weight when the pregnant mother heavily smoked.

2 Marks
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¢) State two conditions under which each of the following statistical tests apply.

(1) Fishers exact test 2 Marks
(i)  Mc Nemart Test 2 Marks
SECTION B

e Answer Question 2 and any other TWO Questions

e Question 2 carries 20 marks, the other questions carry 15 marks each.

2. An environmental Health Officer wished to compare four methods of controlling mosquito in
Usafi Division. He felt that the application of each method would differ among individuals of
different ages. He designed an experiment in which the influence of age could be taken into

account. He showed the results in table 4 below.

Table 4
Mosquito control methods
Age Group | P Q R S
Under20 | 16 | 20 2 14
2029 18 19 22 18
30 -39 20 19 26 22
40 - 49 20 20 26 26
50 and over 24 26 30 34

Do these data provide sufficient evidence to indicate a difference in mean scores among
methods? 20 Marks

3. A study reported results involving ovarian cancer, osteoporosis and age among subjects. The
researchers found that among subjects younger than age 55 years, 25 out of 70 cases with

cancer had osteoporosis while 45 subjects had neither osteoporosis nor cancer.
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Among subjects older than 55 years, 50 out of 64 cases had both osteoporosis and ovarian

cancer while 8 out of 36 subjects had neither cancer nor osteoporosis.

(a) Construct a table showing the two age strata representing the risk factor, the cases and non

Casces.

4 Marks

(b) Use Mantel Haenzel statistic to evaluate if there is association between ovarian cancer and

0Steoporosis.

11 Marks

The fertility rate of a country 1s defined as the number of children a woman citizen bears on

average in her lifetime. Nyamungu and Atsulu collected data from 10 African countries and

presented them in the table below.

Table 5
Country | Contraceptive Prevalence | Fertility rate
A 76 22
69 23
C 66 29
D 71 35
E 6 5.7
F 10 438
G 40 45
H 35 438
I 46 54
J 28 6.5

(a) Calculate the Spearman’s Rank Correlation coefficient for the data.

(b) Find the equation of the line of least squares representing the data.

5. Explain five measures of morbidity applied in analyzing health of a community.

5 Marks

10 Marks

15 Marks
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FORMULAE FOR USE IN BIOSTATISTICS

1. Covariance (C,, = 2(3"5’;("‘55) _ NEXY-FX3v

N2
, — by _ Xx=X)(y-¥) _ NYXY-YXLY _ NYXY-YXTY
2 Correlationry, = 5 = S0er 2 = MSeSy,  JINER-G0D(NEYE )
3. Regression line of least squares
Z(x D-y) Sy _ _ (.
=a+ bx; = Ty a=y—-bx CL_=|- f‘ib
4. Chi-square
Z((O —E)° n(ad—bhc)*
(a+c)(b+d)(a+b)(c+d)

5. Relative risk
al(a+b) __a(c+da)
clic+d)  c(a+h)

6. Odds ratio ad
bc

7. Mantel Haenzel

Xz (Zl_lal Zl ,ei)2 ei = (aj+bp)(a;+c;)
MH Zr—1 vi ni

_ (aitbi)(ci+d)(a;j+c;)(bi+d;)

! n{ (ni-1)
8. Anova
Cm = (Zy )’ ;55(Total) = ¥Ty? — cm
2 TZ
SST =1 4 + + £ —cm
0y 02 Op

SSE =SS Total — SS treatment or SS(Total) = SST — SSB

MST =22 MSE=SE . p_MsT
p_. n-p MSE
MSB = 238 MSE = —33E
b—-1 nN—-p-b+1
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Percentile Values X} for the
Chi-Square Distribution
withv Degrees of Freedom

v Xhas Xh s Xis Xio X o Xn X Xos Xom X Xou | X
1 0000 |} 0002 | 0010 | 0039 | 0158 | 102 | 455 132 | 21 38 | 502 | 663 | 7.38 108
2 | .0100 | 0201 | 0506 | .103 211 575 139 | 277 | 461 599 | 738 | 9.21 10.6 138
3 onry s 216 | 352 | 584 121 237 § 411 625 | 7381 935 113 1238 16.3
4 207 | 297 | 484} 1 1.06 192 | 336 | 539 | 7718 | 949 111 133 149 18.5
5 412 554 | 831 115 L6t 267 | 435 | 663 | 924 i1 128 15.1 167 | 205
6 676 | BT2 1.24 1.64 | 220 | 345 | 535 | 784 10.6 126 144 168 185 | 225
7 989 124 169 | 217 | 283 | 425 | 635 | 9.4 120 14.1 16.0 185 | 203 | 243
8 134 165 | 218 | 273 | 349 | 507 | 134 102 134 15.5 175 | 201 220 | 261
9 L73 1 209 | 270 | 333 | 417 | 590 | 834 114 14.7 16.9 190 | 217 | 36 | 219

10 216 | 256 | 325 | 394 | 487 | 674 | 934 | 125 16.0 183 | 205 | 32 ] 252 | 296
11 260 | 305 | 382 | 457 | 558 | 758 103 3.7 i73 197 | 219 | 247 | 268 | 313
12 307 | 357 | 440 | 523 | 630 | 844 | 113 14.8 185 | 210 | 233 | 262 | 283 | 329
3 357 | 441 | 501 589 | 704 | 930 | 123 160 198 | 224 | 247 | 277 | 298 | 345
14 407 | 466 | 563 | 657 | 7.79 | 102 | 133 170 F 210 ] 37 | 261 | 291 | 313 | 361
15 460 | 523 | 626 | 726 | 855 11.0 | 143 182 | 223 | 250 | 2715 | 306 | 328 | 377
16 5.14 | 581 | 691 | 796 | 931 1.9 | 153 194 | 235 | 263 | 288 | 320 | 343 | 393
17 570 | 641 | 756 | 8.67 10.1 128 | 163 | 205 | 248 | 276 | 302 | 334 | 357 | 408
i8 626 | 701 | 823 | 939 109 | 137 { 173 | 216 | 260 | 289 | 315 | 348 | 372 | 423
19 684 | 7.63 | 891 10.1 1.7 146 | 183 | 227 | 272 | 301 | 329 ] 362 | 386 | 438
743 | 826 | 959 109 124 155 193 | 238 | 284 | 314 | 342 ] 376 | 400 | 453
803 | 890 | 103 1.6 132 | 163 | 203 | 249 | 296 | 327 | 355 | 389 | 414 | 468
864 { 954 | 110 123 140 } 172 { 213 | 260 1-308 | 339 | 368 | 403 | 428 | 483
9.26 102 | 117 13.1 148 181 | 223 ] 271 | 320 | 352 | 381 | 416 | 442 | 497
9.39 109 | 124 | 138 15.7 190 | 233 | 282 | 332 | 364 | 394 | 430 | 456 | 512
105 1135 13.1 14.6 165 199 | 243 | 293 | 344 | 377 | 406 | 443 | 469 | 526
1z 122 1338 154 173 | 208 | 253 | 304 | 356 | 389 | 419 | 456 | 483 | 54.1
118 129 | 146 162 | 181 | 207 | 263 | 315 | 367 | 401 | 432 | 470 | 496 | 555
125 136 | 153 16.9 189 | 227 | 273 | 326 | 379 | 413 | 445 | 483 | 510 | 569
13.1 143 160 | 17.7 19.8 | 2356 | 283 | 33.7 | 39.1 426 | 457 | 496 | 523 | 583
138 150 | 168 185 | 206 | 245 | 293 | 348 | 403 | 438 | 470 | 509 | 537 | 597
2.7 | 22 | 44 | 265 | 91 337 | 393 | 456 | 518 | 558 | 593 | 637 | 668 | 734
280 | 297 | 324 | 348 | 377 | 429 | 493 | 563 | 632 | 675 | 714 | 762 | 795 | 86.7
355 | 375 | 405 | 432 | 465 |-523 | 593 | 670 | 7144 | 9.1 833 | B84 4 920 | P96
70 433 | 454 | 488 | SL7 | 553 | 61.7 | 693 { 716 | 855 | 905 | 950 100 104 112
30 512 | 535 | 572 | S04 | 643 | 711 793 | 381 96.6 102 107 112 116 125
90 592 | 618 | 656 | 69.1 733 | 806 | 393 | 986 | 108 113 118 i24 128 137
100 673 | 70.1 742 | 7719 | 824 | 90.1 993 109 18 124 130 136 140 149

SLESBEIBRBRENES

Source: E.S. Pearson and H. O. Hastley, Biometrika Tables for Statisticians, Vol. 1 (1966), Table 8, pages 137 and 138, by permission.
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" 95th Percentile Values ( 0. 05 Levels),
Fo.95, for the F Dlstrlbutmn

v degrees of freedom in numerator
Foos v, degrees of freedom in denominator

X

1 P 3 4 5 6 7 8 9 10} 12 15 120 24 |3 | 4 60 [ 120]

&

161 1200 | 216 ] 225 | 230 | 234 871239 | 241 [ 242 | 244 246 | 248 | 249 | 250 | 251 2521 253 | 254
18511901 19211921193} 193 19411941194 1941 194 19411941195} 195] 195 1951951195
10.1 19551928 | 9.12 | 901 | 8.94 88914851881 {879]3.74 8.70 1 8.66 | 864 | 862 | 4.59 8571855853
77116941659 639626 6. 161609604 ] 600] 596 5911586 |s580)577] 575 5721569566563
6.61 15791541 [519] 505|495 488 148214771474 468 4621456 ]453)450] 446 4431440 437
59915141476 | 453§ 4.39 | 4.28 4211415 {4.10 | 406 ] 400 394 1387138438137 3741370 367
559 1474[ 435412} 397 | 187 37913731368 364 3.57 35113441341 338 ) 334 3301327133
53214461407 384369 3.58 3501344 1339|335] 38 3221315 ) 3.42 308 1304130129729
5121426 ) 386 | 3.63 148 | 117 32913231348} 3.14 | 307 3011294290 2386233 27912715 2.1
496 4101371 134813313 31413071302 298] 2.91 2851271712741 270 | 266 2621258254
484 139813591336 320 3.09 30112951290 285|279 2721265 | 261 | 257 | 2.53 2491245 {240
12 14751339349 326} 3.1} 3001291 f285) 2380275 2.69 {262 | 254 | 251 | 2.47 24312381234 230
13 14673381341 ]3181303 29212831277 271 | 267 2601253246242 238 2341230225221
4 [ 46013741334 3.11] 296 2.85 1276 | 2.70 | 2.65 | 2.60 2531246 | 239 235 231 2271222248 {213
15 14541368329 306] 290 2795271 | 264 | 2.59 | 2.54 2481240233} 229 ] 225 21216 211 | 207
16 144913631324 301 | 285 2741266{259]254 | 249 2421235228224 219 2151 2.0t | 206 | 2.01
17 1445(35913.20( 2.96 | 2.81 270126112551 249] 245 2381231 1223{219] 215 2101206201 | 1.96
18 (4411355316293 277 266 12.58 | 2511 2.46 | 2.41 231227129 215 2 2.0612021197] 192
19 1438135213.13)290) 274 2631254)248) 242 238 2312231216 | 211 | 207 2031198)193) 138
01435139310} 287 2.1 26025t 1245] 239|235 228122012 1212081208 199{195]1 901 1.84
21 1432134713071 284 268 2572491242237 232 2251218 1 2.10 | 205 | 2.01 1961 192] 187 1.8
22 1430134305282 266 255246240 234 | 230 2231 215(207) 203 198 1.94 1189 ] 184 1.7
23 142813421303 2380 264 15312441237} 232] 227 22012131205 201 ] 1.96 1911 1.86] 1.81 | 1.76
24 142613.40]3.01] 278 262 ) 251 (242236 23012251218 {211 {203 198 1194 189|184} 179 1.73
35 [42413391299) 276 2.60 249123012341 228 ) 224 2161209201} 19611 20187 182) 117 1
26 (4231337298274 259 12471239232 227 2221215207} 199 195 190} 18511801 1.75 | 1.60
27 1421133512961 2713 257 246 1237 (231 {225] 220 21312061 1.97 19311381 184{179] 173 1.67
B 14201334(1295] 271 256 245123612291 224 1219 212120411.96) 1.91] 1.87 L2 L77{ 171 ] 165
29 141813311293 | 2.70 2.5512431235(228 2.1 2181210203 1.94 | 1.90 L85 1 181 {175 170 | 1.64
30 14171332(292] 269 253 2421233 12271221] 216 20912011193 18] 134 L7911.74 1 168 | 1.62
W 1408)323|284] 261|245 2341225{218 ) 2121 208 200119211841 1.79] 1.74 1.69 ) 164 | 1.58 ] 1.51
60 14.0013.15{276| 2531 237 2251217 | 2.10{ 204} 1.99 19211841 175 ] 170 ] 1.65 L.59 1 153 | 1.47 139
120 1392]307] 268245 229 2181209202 1.96] 191 18311751166 161155 150 1 1434 351125
© 13841300 260237 2 2r12100201 1941381 831175167 157 1.52 3611391 132 L2211 100

@‘DWN}Q‘*M&‘&N—

-

Source: K. S Peasson and H. O. Haril ley. Biometrika Fubics ji:- < A B S T R O Page 7 of 8
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99th Percentile Values (0.01 Lev
Fy 99, for the F Distribu

v, degrees of freedom in o

v, degrees of freedom in den
h g 1 2 3 1.4 5 6 7 3 9 10 12 15120} 24| 30| 40 | 60
2
1 11052 5000 | 5403 | 5625 | 5764 | 5859 | 5928 | 5981 | 6023 | 6056 | 6106 | 61 5716209 16235] 6261 | 6287 | 6313 | ¢
2 198519901992199219931993]99.4]994| 99419941994 994 1994199519951 995| 995
3 |3a1i08}295]287) 282279 2771275273} 27.2| 27.1 1 269 2671266 26.5| 26.4 | 26.3
4 12121180]1167]160]155]152]150} 148} 14.7]145] 144 14211401391 138} 13.7 ] 13.7
s 1163133121 ]11al1nol107]105]103} 1027 10.1 989 9.721955]9471938]9.29}9.20
6 113711091978 9.15|8.75|847|826|8.10}798]787{7.72 7561740)7311723]7.141 706
7 1122195518451 785|746]719}699]634]672]6.62]647]631]6.16 60715991591 | 582
8 11131865|759]701]6631{637]618]603]591]581]5.67 5.52]1536]15281520}5.12}503
9 |1061802]699]|642]606]580]561]547]535 5261 5.11 | 496|481 | 473|465 457|448
10 1100]756]655|599]|564]|539]520|5061494]485]471]456 44114331425]|4.17 408
11 1965]7211622]5671532]507]489}4.74]4.63|454]1440]1425]4 10]402]394 3386|378
12 19331693]595]541|506]482|464]450]4.39]430]4.16 401)138613.7813.70} 362 | 354
13 1907670574 ]5211486]462]444]43014.19]4.10|396|3.82]3.66 35913511343 1334
14 | 8.86165115561504)470]|446|428]|4.14]4.03}3.94]3.30]366 351(3431335]327]3.18
15 1868163615421 a80|456]432]4.14}|400]3.89]380}367]352]3.37 32913.21}3.131305
16 18531623152914771444]14201403{389]3.78]|369]355]3.41 3261318 13.1013.021 293
17 1840 6.1175.19]467143414.10]393]3.79]3.68 |359}|3.46|331}3.16 3081300292} 233
18 18291601]1509]458]425401]384|3.71{360]351|337]3.23 30813001292]2841275
19 1818 1593]5011450}4.17]3.94]3.77}3.63]352]343}1330]3I5 3001292]2841276] 2.67
20 1810585} 4944431410387 [3.70|3.56|3.46|3.37|323|3.09]294 28612781269 2.61
21 | 802578 487)437]404]381]364]351]3401331]}3.17)3.03)288 23801272] 2641255
72 170515721 4821431 |399]376|359|345(3.35{3.26|3.12]298}2.383 2751267258250
23 | 788 |566|47614261394]3.71354|341[330]32113.07;29 27812701262 |254]245
24 | 782|561 147214221390 3671350]3.36]3.26]3.17|3.03]289)274] 266 2.58 1249|240
25 17771557 | 468 | 4.18 | 3.86 | 3.63 | 346 1 332 3.22 | 3.13 | 2.99 | 2.85 [ 2.70 | 2.62 | 2.54 | 2.45 2.36
26 17721553 a6} 414)3821359]342]1329]3.183.09|29612.82|2.66|258 250242233
27 176815491460 4.11]3.78]3.56{339|3.26|3.15]3.06}2.93|278]263|255 24712381229
28 17641545} 457140713750 353]336|32313.12(3.03]290]275]260}252)244}235226
29 {760 15421454 404]13731350|333|320|3.09]3.00]287[273]2.57]2492411233}223
10 17561539451 |4021370)3471330]3.17] 307298284} 270}255|247]239}230|2.2i
40 1731)5.18]4313.83|35113.29(3.12|299}2.89)2380}266| 252 23712291220} 211{202
60 1708 498|413} 365133413.12]295|282{272|263|250]235}220212{203|194]| 184
120 168514791 395|348 1317296279 ]| 266|256 | 247234 | 219|203 {195} 1.86 | 1.76 | 1.66
o | 663]1461]378]332{302]280}264]251]24123212.18]204]|188}179[170]1.59}147

Source: E. S. Pearson and H. O. Hartley, Biometrika Tables for Statisticians, Vol. 2 (1972), Table 5, page 180, by permissio
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