EPI 607 Final Exam nation, June 28, 1991 page 1 of 11.

Thi s exam nation has 11 pages. Please check it as your first step.

Answers are to be witten on the question paper, in the spaces provided.

Unl ess specifically asked to in a particular question, you do not need to
conplete any detailed calculations. Instead, answer as though you were
setting up the conputing task for your research assistant to conplete.

If there is a possibility of anbiguity, be clear about 1- and 2-sided
hypot heses, |evels of confidence, degrees of freedom whether 2 sanple or
1 sanpl e procedures, paired or unpaired, which table or fornula from your
textbook is relevant, etc.

Attenpt all questions. The allocation of points will be as foll ows:

_ 110
_ 125
120 (best 4 of the 5 portions a-e)
_ 150
_ 125 (best 5 of the 6 portions a-f)
/60 (best 6 of the 7 portions a-Q)

FRRYLBR

total _ /180

Since the points add up to a total of 180, and since the exam nation is
about 3 hours or 180 minutes, you can plan accordingly.
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Q1 A new meaning for the abbreviation 'SE' ??? 10 POINTS

The following is part of a table in a recent paper fromthe Annals of
Internal Medicine on a randoni zed pl acebo-controlled trial of |ow dose
aspirin in patients with chronic stable angi na (paper courtesy of Leslie
Brail sford)

"Basel i ne Characteristics of Participants with Chronic Stable Angina in
the U S. Physicians' Health Study

Characteristic Aspirin Goup Pl acebo G oup
(n=119) (n=102)
Mean age, years 63.6 £ 9.3 62 4 + 8.6
Mean systolic blood pressure, nmHg 132.5 £ 13.0 132.5 £ 14. 4
Mean di astolic blood pressure, nm Hg 80.3 £+ 7 8 80.2 £+ 7.9
Mean chol esterol level, nml /L 5,9+ 1.1 5.8+ 1.3

Pl us- m nus val ues are nean = SE'

If you were checking this paper for typographical and other errors before
it was published, what SE (Statistical Error !!!) would you have noticed?

Q2 Judging the error in a measurement
or average of measurements 15 POINTS

[If it hel ps, assume CGaussian variation for both parts of this question]

Say whet her each assertion is true or false, and give a reason.

a "If all you have is one neasurement, you cannot estinmate the likely
size of the randomerror in it--you woul d have to take another
neasurenent, and see how much it changes" 5 PO NTS

b "If all you have is one hundred neasurenents, you cannot estinate

the likely size of the randomerror in their average--you woul d have
to take another nean, and see how nuch it changes" 10 PO NTS
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Q3 Premature Death in Jazz Musicians 20 POINTS

"Conparison with national val ues showed that 70 (82% of the rusicians
exceeded their |ife expectancy" (paragraph 7)

Part 1: Leave aside the possibility of a biased conparison. To keep it
simpl e, consider a random sanpl e (n=86) of persons (all of one specific
race and sex) with a certain characteristic identified at birth in
1880, whose longevity is conpared with the |ife expectancy (average
lifetine) of their sex- and race-specific 1880 birth cohort. Al so,
assume that every one (including each of the 86) of the birth cohort is
now dead and that you have the conplete |ifetable.

a Wit is the approxi mate shape of the frequency distribution of
lifetinmes in this 1880 birth cohort? 5 PO NTS

b Choose an index (i.e. a measure) which summarizes the centra
tendency of lifetines and formulate the null hypothesis in terns of
this index. 5 PA NTS

c Approximately (or precisely if you can say so) what percentage of
the 1880 cohort lived past the index of central tendency for the
cohort? Expl ain your answer. 5 PA NTS

d For the index you chose, suggest a data-analysis which tests the
hypot hesis that persons with this certain characteristic of interest
have shorter lifetimes than those in the 1880 birth cohort. 5 PO NTS

e Suggest a 2nd index and give a corresponding test. 5 PO NTS
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Q3 Premature Death in Jazz Musicians (cont i nued)

part 2. OPTIONAL (for students who wish to comment on validity of
the conpari son made by author) In one or two sentences, explain one
bias in the author's conparison; and say whether it gives the jazz
nmusi ci ans an inbuilt |ongevity advantage or di sadvantage?

[Hnt: there are two biases: one explains why, on average, bishops |ive
| onger than priests (or full professors |onger than assistant

prof essors??); the other is because of the synthetic/artificial nature
of |ifetabl es]
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Q4 Paracetamol and Fever 50 POINTS

a Entry was limted to children with tenperatures between 38°C and
41°C

G ven the nmean of 38.9 °C and the SD of 0.9, what can you say about
the shape of the frequency distribution over the 38°-41° interval?
5 PO NTS

b "W estimated a sanpl e size requirenent of 210 subjects conpleting
the trial" (Sanple size — paragraph 5 of Mt hods)

Gve the fornmula by which the authors estinmated this (identify what
nunbers go with what paraneters, but |eave the details to your
assi stant [who has not taken a statistics course]) 5 PA NTS

c "Student's t- test and Mann-Witney (alias WIcoxon) test..."
(Statistical testing — paragraph 5 of Methods)

Wiy did the authors use the Mann-Witney (alias WIcoxon) test? In
light of the n's and the shape of the distribution of duration of
fever, was their concern about the use of the t test justified?

5 PO NTS
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Q4 Paracetamol and Fever (continued)

page 6 of 11.

d "The nean duration of fever..." [paragraph 4 of Results]
Explain in a sentence, in non-technical words, the phrase "the
differences were statistically non-significant" 5 PO NTS

e "The 95% Cl for the differences between the paracetanol and pl acebo

groups for duration of fever was -10.0 to +7.1 h"

Explain in non-technical words what this statenent says. 5 PO NTS

[f

How does this C add to what is shown in Figure 1? 5 PO NIS

lg

How was the C cal cul at ed? 5 PA NTS
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Q4 Paracetamol and Fever (continued)

h Before the study, the authors anticipated a SD of 2 days (48 hours)
for the duration of fever. The SD of the duration of fever observed
in the n=225 is not reported explicitly.

How coul d one reconstruct this SD fromthe results given [assune
that the SDis the sane in the two treatnent groups]? 5 PO NTS

i "Children..were nore likely to be rated.as having at |east a 1-
category inprovenent in activity...." [2nd | ast paragraph of
Resul t s]

What tests could be used to conpare the two groups? Do they all give
the sane answer? 5 PO NTS

i "On the basis of ...completing the trial' [sanple size
considerations, first sentence of paragraph 5 of Methods]

"There were no significant differences between groups in mean
duration of subsequent fever™ [ Abstract]

If these two statenents were the ONLY information you were given
about the trial, what could you conclude? 5 PO NTS
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Q5 Melatonin and Delayed Sleep 25 POINTS

a What sanple size fornula or table would you have shown the authors
if they had consulted you concerning sanpl e sizes before doing their
study? 5 PO NTS

b What is it about the study design that nmakes the required sanple
size so nmuch snaller than that in Kraner's study? 5 PA NTS
c What do you consider would be a clinically significant advance in

sl eep onset tine? 5 PO NTS

d "I'n all 8 subjects sleep onset time was earlier during nelatonin
treatment than during placebo" [Abstract]

List 3 possible tests of these data, putting themin order of
i ncreasing statistical power [do not carry out the tests, but give
ref er ences] 5 PO NTS
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Q5 Melatonin and Delayed Sleep (conti nued)

11.

e Set up the calculation fromwhich the p<0.01 for the 3.49 versus
2.12 [Table Il, sleep onset time, nelatonin versus placebo] was
deri ved 5 PO NTS

f Are there sufficient data in the table to allow you to verify the

cal cul ati on? 5 PO NTS
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Q6 Triazolam and Memory Impairment 60 POINTS

11.

a

"5 of the 6 ... , with a total of 12 episodes.." [Abstract]
Which is nore statistically correct? Wy? 10 PA NTS

(i) to base inferences fromthe observed rate of 5/6 on the
Bi nom al distribution with n=6?

(ii) to base inferences fromthe observed rate of 40%
[12 episodes in 30 subject-drug nights]
on the Binomial with n=307?

"I'n the temazepam group there were no such epi sodes of nenory
i mpai rnent "

Fromthese data, find a 95% confidence interval for the proportion
of persons who will have episodes of nenory inpairnment with this
dr ug. 10 PA NTS

"this rate for triazolamwas statistically significant fromthose
for either the tenmazepam or placebo group (each p<0.05)" [3rd
sentence, 2nd paragraph of Results — daytime menory assessnent]

What test would you performhere [Iimt yourself to triazol am versus
pl acebo; be cl ear about denom nators, degrees of freedom sanple
sizes etc.]? 10 PO NTS
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Q7 Triazolam and Memory Impairment (conti nued)

11.

d Convert the 12 observations in each row of the figure (top right,
p829) into a separate 2x2 table for each subject.

What statistical test would you performon the data for each
separate 2x2 table? Are such "n=1" tests legitinate?.

10 PA NTS
e "a small sanple size predisposes to type Il error" [3rd paragraph of
Di scussi on]
Use ordinary words to explain what type Il error is, and why it is
nore likely with small n's. 10 PA NTS
f Can a very snall sanple size predispose to type |I error? [You nmay
Wi sh to use subjects 2 and 3 to nmake your point] 10 PO NTS

lg What about Type | error with nore noderate size sanpl es? 10 PO NTS |
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& Linb-reduction defects and chorion villus sanpling

SIR --Dr Firth's report (March 30) on transverse |inb-reduction defects
after chorion villus sanmpling (CVS) at 56-66 days' gestation pronpted us
to exam ne our registry data. The possibility of an association between
CVS and birth defects is a matter of such concern that a report of our
prelimnary findings is warranted. From 6604 cases of mal formation
reported in 1988-90 we selected the 118 with a transverse |inb-reduction
defect, this being the one in all of Firth's cases. The controls were the
ot her 6486 mal formed cases. 4 cases of |inb-reduction and 15 controls were
delivered after CVS (odds ratio 15.14, 95% confidence interval 4.18-49.65;
p[ Fi sher's exact]=0.000305). (Letter to The Lancet Vol 337: May 4, 1991)

a Wite down the null hypothesis (in synbols, rather than in words)

b Wite down an alternative hypothesis (again, in synbols). Say why
you chose the one you did.

c Wite down a table showi ng the reported data.

d List the other tables that Fisher's approach considers are even
greater evidence for a positive association than the observed one.

11.
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b Linb-reduction defects and chorion villus sanpling (continued)

e Wite down the expression for, but do not calculate, the
(conditional) probability of the observed table.

f What further calculation is needed to obtain the author's p-value
(the author's alternative hypothesis is one sided)

g |If the nunber of cases of |inb-reduction delivered after CVS had
been 6 rather than 4, would Fisher's Exact test have been indicated?
Why/ why not ?



