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Answer all four (04) questions.
Answer each question in a separate book.

(> 1. A newly developed technology could detect pre-cancerous cells in the sputum
of lung cancer patients. This technology enables early detection of lung
cancer, reducing lung cancer mortality from 92% to 15%. The cost per test is
Rs. 10,000/-. Assume that on average 18 years of life arc lost when a person
dies of lung cancer. In a country with a population of 1,000,000 and 500,000
of them over 40 years there are 600 new cases of lung cancer reported each

year,
1.1. How much money would be spent annually if all adults over 40 years
were screened with this new test? (10 marks)
1.2, Calculate the expected number of deaths due to lung cancer with and
without the use of new test. (20 marks)
(. 1.3. Calculate the number of years of life that can be gained if the new test
was used on all adults over 40 years. (30 marks)
1.4. If this test was administered annually for all adults over 40 years, what
will be the expenditure per year of life gained? (20 marks)
L.5. Based on your answer to 1.4, do you think that this test should be

adopted in Sri Lanka? State the reasons for your decision. (20 marks)
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. A researcher wishes to find out the association between age and systolic

blood pressure (sbp) among males and females. He has coded sex as 1 if
male and 0 if female. He carries out a multiple regression analysis using the
“forward” option and the results are given below.
Model Summary

Model R R Square | Adjusted R Std. Error of
Square the Estimate
1 .395% 156 155 20.954
2 3970 158 157 20.930
3 425° .184 184 20.598
a. Predictors: (Constant), age
b. Predictors: (Constant), age, age*sex
¢. Predictors: (Constant), age, age™sex, sex
Model Sum of df Mean Square
Squares
Regression 380213.315 1| 380213.315
1 Residual 2062231.586 4697 439.053
Total 2442444,901 4698
Regression 385261.591 2} 192630.796
2 Residual 2057183.310 4696 438.071
Total 2442444.901 4698
Regression 450400.732 31 150133.577
3 Residual 1992044.169 4695 424,291
Total 2442444.901 4698
Coecfficients®
Model Unstandardized | Standardized
Coefficients Coefficients
B Std. Beta
Error
| {Constant)|{ 84.063 1.683
age 1.058 036 395
(Constant) |  84.205 1.682
2 |age 1.074 036 401
Age*sex -.045 013 -.046
(Constant)| 66.119 2.207
3 Age 1.452 047 542
Age*sex -914 071 -.938
sex 41.336 3.336 .899

a. Dependent Variable: sbp
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2.1.

2.2,

2.3.

2.4,

2.5.

2.6.

3.2

3.3.

Explain what is meant by “forward” multiple regression analysis.
(15 marks)

Explain how you could use R? in model selection. (15 marks)

Determine if the relationship between age and systolic blood is the
same for males and females. (20 marks)

Explain the term statistical interaction. (15 marks)

Calculate the predicted systolic blood pressure for a 50-year-old male
using model 3. (20 marks)

You are a member of an ethics review committee. A proposal has
been forwarded to you requesting for the use of controversial
experimental data collected from detainees in concentration camps
during World War II (Nazi experimental data) for further analysis.
Justification of the proposal says that the results will be used for the
betterment of mankind.

Discuss the pros and cons of this request and give your decision on
this proposal. (50 marks)

Discuss the ethical issues of government medical officers engaging in

private practice regarding two ‘duties of physicians to patients’ as given
in the World Medical Association International Code of Medical
Ethics. (30 marks)

In delivering highly professional services, a Consultant Community
Physician/Dental Surgeon must continuously improve his/her intrinsic
qualities. Discuss methods that a Consultant Community
Physician/Dental Surgeon can practise to manage anger and stress.

(20 marks)
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4. A cluster randomized controlled trial is being designed to assess the
effectiveness of a new physical activity programme for inactive patients,
implemented by family physicians in routine practice. Eligible participants
will be patients aged 20 to 80 years, who do not meet the recommended
aerobic physical activity levels. The intervention group will follow the new
physical activity programme and the control group the standard care. The
primary outcome measure is the change in the duration of physical activity
after 6 months, measured in minutes per week.

The following details are given to an Epidemiologist to calculate sample size:

4.1.

4.2.

4.3,

Expected means of the primary outcome measure = 80 minutes per
week in the intervention group, and 65 minutes per week in
the control group

Standard deviation 16 minutes per week
Intraclass correlation coefficient (ECC) 0.03

Statistical power 90%

0. error 0.05

Cluster (general practice) size 30

Intervention to control ratio 1:1

Calculate the sample size for the trial, giving the assumptions in your
calculation. (40 marks)

Discuss advantages and disadvantages of a cluster randomized trial as
opposed to an individually randomized trial for the above study.
(30 marks)

QOutline the plan of analysis for the primary outcome. (30 marks)




STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score,

Z 00 01 02 03 .04 05 06 07 .08 09
0.0 | .50000  .50399 30798 SI1197 51595 51994 52392 52790 53188 53586
.1 [ .53983 54380 54776 55172 55567 535962 56356 56749 57142 57535
0.2 | 57926 58317 58706  .39095 59483 59871 60257 60642 61026 61409
0.3 { 61791 02172 62552 62930 .63307 63683 .64058 64431 04803 65173
04 | 65542 65910 66276 66640 67003 067364 67724 68082 68439 68793
0.5 | .69146 69497 69847 70194 70540 70884 71226 . 71566 71904 72240
0.6 | 72575 J2907 73237 73565 73891 74215 74337 74857 75175 75490
0.7 | 75804 76115 76424 76730 77035 77337 77637 77935 78230 78524
0.8 | .78314  .79103 79389 79673 79955 80234  BO511 80785 81057 81327
0.9 | 81594 81859 82121 82381 82639 82894 83147 83398 83646 83891
1.00 | 84134 84375 84614 84849 85083 85314 .85543 85769 85993 86214
L1 | .86433 86650 86864 87076 87286  .87493 87698 87900 88100 BR208
1.2 | 83493 88686 88877 .89065 89251 89435 89617 89796 .89973 90147
L3 {90320 90490 90658 90824 90988  .91149  .91309 9l466 91621 91774
14 ) 91924 92073 92220 92364 92507 92647 92785 92922 93056 93189
15 | 193319 93448 93574 93699 93822  .93943 94062 94179 94295 94408
1.6 | 94520 94630 94738 94845 94950 95053 95154 95254 95352 95449
1.7 | .95543 95637 95728 95818 95907 95994 96080  .96164 96246 96327
L8 | 96407 96485 96562 96638 96712 D6784 96856 96926 96993 97062
1.9 | 97128 97193 97257 97320 97381 97441 97500 97558 97615 97670
2.0 | 97725 STT78 9783 97882 97932 97982 98030  .98077 .98124 8169
2.1 | 98214 98257  .9B300  .98341 98382 98422 98461 98500 98537 98574
2.2 | 98610 98645 58679 98713 98745 98778 98809 98840 98870 98599
23 | 98928 98956 98983 99010 99036 99061 99086 9911 99134 94138
2.4 | 99180 99202 99224 99245 99266 99286 99305 99324 99343 99361
2.5 ) 99379 99396 99413 99430 99446 99461 99477 99492 99506 99520
2.6 | 99534 99547 89360 99573 99585 99598 99609 99621 99632 99643
2.7 | .99653 99664 99674 99683 99693 99702 99711 99720 99728 99736
2.8 | 99744 99752 99760 99767 99774 99781 99788 99795 99801 99807
2.9 | 99813 99819 99825 99831 99836 99841 99846 99851 - 99836 99801
3.0 | 99865 99369 99874 99878 99882 99886 99889 99893 99896  .99900
3.1 | 99903 99906 99910 999]3 99916 99918 99921 99924 99926 99929
3.2 | 99931 99934 99936 99938 99940 99942 99944 99946  .99948 99950
3.3 | 99952 99953 99955 99957 99958 99960 99961 99962 99964 99965
34 | 99966 99968 99969 99970 99971 99972 99973 99974 99975 99576
3.5 | 99977 99978 99978 99979 99980 99981 99981 99982 99983 99983
3.6 | 99984 99985 99985 99986 99986 99987 99987 99988 99988 99989
3.7 | 99989 H9990 99990 499990 99991 99991 99992 99992 99992 99992
3.8 | .99993 99963 99993 99994 99994 99994 99994 99995 99995 99995
3.9 | 99995 99995 99996 99996 99996 99996  .99996 99996 99997 99997




STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the EEFT of the Z score,

Z 00 0 02 03 .04 05 .06 07 08 .09
-3.9 | .00005 00005 00004 00004 00004 00004  .00004 00004 00003  .00003
-3.8 | 00007 00007 00007 00006 00006  .00Q06  .0000G  .0OO0S5 000035 00003
-3.7 | .00011 00010 .00010  .00010  .000O9 00008 00008 00008  .Q00CE 00008
-3.6 | 00016 00015 00015 00014 00014 00013 .00013 00012 00012 0001t
-3.5 | 00023 00022 00022 00021 00020 00019 00019 000E8 00017 00017
-3.4 | 00034 00032 .00031 00030 .0002% 00028 00027 00026 00025  .00024
-3.3 | .00048  .00047 00045 00043 00042 00040 00039 00038 00036 00035
-3.2 [ 00069 00066 .00064 00062 00060  .00058  .00056 00054 00052 .00050
-3.1 | 00097  .00094 00050  .00037  .00084  .00082  .00079 00076 00074 00071
-3.0 | .00135 00131 00126 00122 00118 00814 0011 00107 00104 .OOEJ"”"Q_M
-2,9 { 00187  .00181 00175 00169  .00164  .O0I5%  .00154 00149 00144 001,y
-2.8 | 00256 00248 00240 00233 00226  .0021% 00212 00205 00199 00193
2.7 1 00347 00336 00326 00317 .00307 00298 00289 00280 00272 00264
-2.6 | 00466 .00453 . .00440 00427  .00415 00402 00391 00379 00368 00357
-2.5 | 00621 00604 00587 00570 00534 00539 00523 00508 00494  .00480
-2.4 | .00820 .00798  .00776  .00755  .00734  .007i4  .00695 00676 00657 00639
-2.3 | 01072 01044 01017 00990 00964 00939 00914 00889 00866 00842
-2.2 | 01390 01355  .01321 01287 01255 01222 01191 01160 01130 - 01101
21 | 01786  .01743 01700 01659 .0l6I8 01578 (1539 L1500 01463 01426
=2.0 | 02273 02222 02169 02118 .02068 02018 01970 01923 L1876 01831
-1,9 | 02872 02807 02743 02680 02619 02559 02500 .02442 02385 02330
-1.8 | .03593 03515 03438  .0336z  .03288 03216 03144 03074 03005 02938
-17 | 04437 04363 04272 04182 04093 04006 03920 03836 03754 03673
-1.6 1 05480  .05370  .05262 05155  .05050 04947 04846 04746 04648 04351
-1.5 | .06681 06552 06426 06301 06178 06057 05938 05821 05705 05592
-14 | 08076 07927 07780 07636  .07493 07353 07215 07078 06944 06811
-13 | 09680 09510 09342 09176 09012 08851 {08691 08534 08379 08226
-1.2 4 11507 Jd1314 (11123 10935 10749 10565 10383 10204 10027 .09?;_“,,
-1 13567 .13350 13136 12924 12714 12507 12302 A2100 11906 11702
-1.0 | 15866 15625 15386 .1513] 14917 14686 14457 14231 14007 13786
-0.9 [ 18406 18141 A7879 17619 17361 17106 16853 16602 16354 16109
-0.8 | 21186 20897 20611 20327 20045 19766 19485 19215 18943 18673
-0.7 | 24196 23885 23576 23270 22965 22663 22363 22065 21770 21476
-0.6 | 27425 27093 26763 26435 26109 25785 25463 25143 24825 24510
-0.5 1 30854 30303 30153 29806 29460 29116 28774 28434 28096 27760
0.4 | 34458 34090 33724 33360 32997 32636 32276 31918 31561 31207
-0.3 | 38209 37828 37448 37070 36693 36317 35942 35569 35197 34827
-0.2 | 42074 41683 41294 40905 40517 40029 39743 39358 J8974 38591
0.1 | 46017 45620 45224 44828 44433 44038 43644 43251 42838 42465
-0.0 | 50000 49601 49202 48803 43405 48006 .47608 A7210 46812 46414




t Table

cum. prob t 5o s t a0 s o tgs . f 505 f 009 t 9gos
one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.005 0.001 0.0005
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.01 0.002 0.001
df
1 0.000 63.66 318.31 636.62
0.000 9925 22327  31.5¢9
0.000 5.841 10.215 12.924
0.000 4.604 7.173 8.610
0.000 4.032

2
3
4
5
8
9

| 5.893

90%

95%

99.8%

Confidence Level

t-table.xts 7/14/2007




T-12 I Tables

o

Table entry for p is the

critical value F* with
probability p lying to

its right.

T

F critical values

P*

Probability p

Degrees of freedom in the numerator
2 1 2 3 4 5 6 7 8§ 9

100 39.86 49.50 53.59 55.82 57.24 58.20 58.91 59.44 59.86

050 161.45 199.50 21571 224.58 230.16 233.99 236,77 238.38 240,54

1 025 647.79 799.50 864.16 899.58 921.85 937.11 948.22 956.66 963.28

.010 4052.2 4999.5 5403.4 5624.6 5763.6 5859.0 5928.4 5981.1 6022.5

.001 405284 500000 540379 562500 576405 585937 562873 598144 602284

100 8.53 9.00 9.16 9.24 9.29 9.33 9.35 9.37 9.38

.050 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38

2 025 38.51 39.00 39.17 39.25 39.30 39.33 39,36 39.37 39.39

010 98.50 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39

.001 998.50 $99.00 999.17 999.25 999.30 999.33 999.36 999.37 $99.39

g 100 5.54 5.46 5.39 5.34 5.31 5.28 5.27 5.25 5.24

2 050 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81

g 3 025 17.44 16.04 15.44 15.10 14.88 14.73 14.62 14.54 14.47

k= 010 34.12 30.82 29.46 23,71 28.24 2791 27.67 27.49 27.35

g 001 167.03 148.50 141.11 137.10 134,58 132.85 131.58 130.62 129.86
u
=1

& 100 4.54 4.32 4.19 411 4,05 4.01 3.98 3.95 3.94

s 050 7.71 6.94 6.59 6.39 6,26 6.16 6,09 6.04 6.00

= 4 025 12.22 10.65 9.98 9.60 9.36 9.20 9.07 8.98 8.90

g 010 21.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.66

2 001 74.14 61.25 56.18 53.44 51.71 50.53 49.66 49.00 48.47
L

fo 100 4.06 3.78 3.62 3.52 345 3.40 3.37 134 332

@ 050 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 477

12} 5 025 10.01 8.43 7.76 7.39 7.15 6,98 6.85 6.76 6.68

IfP .010 16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.16

A .001 47.18 37.12 33.20 31.09 29.75 28.83 28.16 27.65 27.24

100 378 346 3.2¢9 3.18 3.11 3.05 3.01 2.98 296

050 5.99 5.14 4.76 4.53 4.39 428 4.21 4.15 4.10

é 025 8.81 7.26 6.60 6.23 5.99 5.82 570 5.60 5.52

010 13.75 10.52 9.78 9.15 8.75 8.47 8.26 8.10 7.98

001 35.51 27.00 23.70 21.92 20.80 20.03 19.46 19.03 18.69

100 359 3.26 3.07 2.96 2.88 2.83 2.78 2.75 272

050 5.59 4.74 4,35 4,12 3.97 3.87 3.79 373 3.68

7 025 8.07 6.54 5.89 5.52 5.29 5.12 4.99 4.90 4.82

.010 12.25 .55 8.45 7.85 7.46 7.19 6.99 6.84 6.72

.001 29.25 21.68 18.77 17.20 16.21 15.52 15.02 14.63 14.33




T-18 Tables

F critical values (continued)
Degrees of freedem in the numerator
p 1 2 3 4 5 6 7 8 9
.100 2.89 2.50 2.29 2.16 2.06 2.00 1.94 1.90 1,87
.050 4.20 3.34 2.95 2.71 256 245 2.36 2.29 2.24
28 025 5.61 422 3.63 3.29 3.06 2.90 2.78 2.69 261
010 7.64 545 4,57 4,07 3.75 3.53 3.36 3.23 312
001 13.50 .93 7.19 6.25 5.66 5.24 4,93 4.69 4.50
100 2.89 2.50 2.28 2.15 2.06 1.99 1.93 1.89 1.86
050 4.18 333 2.93 2.70 2.55 243 2.35 2.28 222
29 025 5.59 4.20 361 3.27 3.04 2.38 276 2.67 2.59
.010 7.60 5.42 454 4.04 373 3.50 3.33 3.20 3.09
.001 13.39 8.85 7.12 6.19 5.59 5.18 4.87 4.64 4.45
.100 2.88 2.49 2.28 2,14 2.05 1.98 1.93 1.88 1.85
.050 4.17 3.32 2.92 2.69 2.53 2.42 2,33 2.27 2.21
20 .025 5.57 4.18 3.59 3.25 3.03 2.87 275 2.65 2.57
.010 7.56 5.39 451 402 3.70 347 3.30 317 3.07
.001 13.29 8.77 7.05 6.12 5.53 5.12 4.82 4.58 4,39
.100 2.84 2.44 2.23 2.09 2.00 1.93 1.87 1.83 1.79
.050 4.08 3.23 2.84 261 2.45 2.34 225 2.18 2.12
. 40 .025 5.42 4,08 3.46 313 2.90 2.74 2.62 2.53 2.45
2 010 7.31 5.18 4.31 3,83 3.51 3,29 312 2,99 2.89
2 .001 12.61 8.25 6.59 5.70 5.13 473 4.44 4.21 4.02
2 /
g .100 2.81 2.41 2.20 2.06 1.97 1.90 1.84 1.80 1.76
& 050 403 3.18 2.79 2.56 2.40 2.29 2.20 2.13 2.07
2 50 025 5.34 3.97 3.39 3.05 2.83 2.67 2.55 2.46 2.38
= 010 7.17 5.06 4.20 172 3.41 3.19 3.02 2.89 2.78
E .001 12.22 7.96 6.34 5.46 4.90 451 422 4,00 3.82
ﬁ .100 2.79 2.39 2.18 2.04 1.95 1.87 1.82 1.77 1.74
£ 050 4.00 3.15 2.76 2.53 2.37 2.25 2.17 2.10 2.04
= 60 025 5.29 3.93 3.34 3.01 2.79 263 251 2.41 2.33
° 010 7.08 4,98 413 3.65 3.34 3.12 295 2.82 272
] 001 11.97 7.77 6.17 5.21 476 4.37 4,09 3.86 2.69
on
a .100 276 2.36 2.14 2.00 1.51 1.83 1.78 1.73 1.69
.050 3.94 3.09 270 2.46 2.3% 2.19 2.10 2.03 1.97
100 025 5.18 3.83 3.25 2.92 2.70 2.54 2.42 2.32 2.24
010 6.90 4.82 3.98 3.51 3.2i 2,99 2.82 2.69 2.50
001 11.50 7.41 5.86 5.02 4.48 4.11 3.83 3.61 3.44
.100 2.73 2.33 2.11 1.97 1.88 1.80 1.75 1.70 1.66
050 3.89 3.04 2.65 2.42 2.26 2.14 2.06 1.98 1.93
200 025 5.10 3.76 3.18 2.85 2.63 247 2.35 2.26 2.18
010 6.76 471 3.88 3.41 311 2.89 2.73 2.60 2.50
001 11.15 7.15 5.63 4.81 4.29 3.92 3.65 3.43 1.26
100 2.71 2.31 2.09 1.95 1.85 1.78 1.72 1.68 1.64
050 3.85 3.00 261 2.38 222 2.11 2.02 1.95 1.89
1000 025 5.04 3.70 3.13 2.80 2.58 242 2.30 2.20 2.13
010 6.66 4,63 3.80 3.34 3.04 2.82 2.66 2.53 2.43
001 10.89 6.96 5.46 4.65 4.14 3.78 3.51 3.30 3.13




