
Course EPIB-634: ASSIGNMENT 3 {statistical analyses based on (a) partial denominators (b) stratified data} jh 2008.01.20

Purpose of this exercise. Nowadays, the calculation of summary measures
for stratified data (illustrated in Rothman2002, ch 8) is probably best left
to a software program or spreadsheet.1 But, there are important strategic
lessons to be learned from the structure of the estimators, both as to when
they are/are not appropriate, and because epidemiologists sometimes overlook
their structure, and do work that ends up not getting used in the results. Thus,
rather than have you program or carry out a large no. of calculations, the
exercise is to inspect each estimator and see when it is appropriate, and to
see the logistical/labour implications – at the design and the analysis stage.

1. Which strata contribute to which summary measures?

i. In his question 8, on pp166-167, Rothman2002 asks you to imagine a
stratum. Which strata in the real example used in the attached Table
1 of the 1959 classic article by Mantel and Haenszel are of this type?
Rothman2002 ch 8 & full M-H article in ‘Resources/Stratified Data’ in 634 site.

ii. What are the contributions of a stratum to the summary odds ratio if (a)
all of the ‘controls’ in the stratum are unexposed and all of the cases in
the stratum are exposed (b) the converse? Which strata in Mantel and
Haenszel’s Table 1 are of these types?

iii. We cannot reproduce the ratios (they should be called IDs, not ORs)
in Table 3 in the Ayas et al intern-injuries article (eg 7/31), since they
are based on the (self-)matched pairs: see the paragraph beginning “To
assess the relationships...” in the last column of page 1057 of the article.
For each intern, the data consist of 2 (known) person-time denominators
and their corresponding numerators. Thus, both the pooled difference
(eqn 8-4) and ratio (eqn 8-5) measures are calculable from these layouts.
The self-paired data consist of over 2000 layouts like ‘exhibit i’ in the
middle of p147 Rothman2002 Ch 8, i.e., i goes from 1 to 2000-something.

Question: When you apply eqns 8-4 (difference) and 8-5 (ratio) to these
matched sets, which ones do and do not affect each summary measure?2

iv. Imagine you were a reviewer for the NEJM article by Ayas et al. What
would you have said in your review about the authors’ use of ‘OR’?

2. How well does Woolf’s summary odds ratio measure3 work with
the lung cancer data (cf M-H) and bladder cancer data (cf Miettinen)?

1c634 site, Resources for Stratified Data
2For one of the two measures, the data supplied to us by Dr Ayas are in a spreadsheet

under Resources for Stratified Data.
3Woolf’s 1955 paper is also available under Resources for Stratified Data.

i. The frequencies in the examples in Woolf’s paper are quite large. How well/poorly
does Woolf’s method work if strata have sparse data? For example, what
would happen if this method were used to calculate a summary odds ratio
and associated 95% CI from the strata in the M-H article?4

3. The etiologic study Inspect the point estimates whose variability5 is

described by eqns 7-5 and 7-6. Rewrite the OR = ̂̂
IDR = ad/bc of page

139 so that it has the same form as the ÎDR = (a/PT1) ÷ (b/PT0) on page
137. Explain why PT1 and PT0 do not appear in eqn 7-5, whereas their
counterparts c and d do in eqn 7-6.

4. How big a denominator (“““control”””) series?

i. In the studies cited by Miettinen and by Woolf, restrict attention to
estimation of the IDR in the first row (age 50-55, London) respectively.
Suppose the numbers of new cases (bladder cancer, peptic ulcer) were lim-
ited to those listed, but that the size of the denominator series could have
been increased/decreased. The CI for IDR is based on Rothman2002 7-6.

Had the denominator series been scaled up/down, the ‘denominator’ num-
bers would not stay in the exact same ratio6, but say for the moment that
they would: e.g., had the numbers interviewed been 260, the breakdown
would be somewhere near 220:40. Plot (on y axis) the SEs based on nu-
merator:denominator series of 25:13, 25:26, 25:52, 25:104, up to 25:260,
then 25:500 and 25:2500 against on x-axis the control/case ratio. Comment.7

ii. Does the same issue apply with the size of the denominator series for
London – and especially – Newcastle? (mind you, if the denominator
series is from the blood bank, there is less of a budget issue, since the
blood-typing work would have been done even if there were no study.
The same issue applies when a denominator series is extracted from an
administrative database, where it doesn’t cost much more for the agency
to extract from 1000 electronic records as it does 100, but there is the
extra work for the researcher – cleaning a greater numbers of records.

4The M-H estimator of a common ratio works well for strata of all sizes, from ones
like in the Woolf examples, down to strata consisting of matched pairs. The “Robins-
Greenland-Breslow” formula (the last one in Rothman2002 Table 8-4) for V ar[log ORMH ]
was developed in 1986. It is not a lot of work if you program it (once) in a spreadsheet (see
Resources), but is tedious by calculator – a lot of × ÷ + and −. The third competitor –
the test-based CI, descibed in JH’s “Notes on stratified data” – is the simplest of the three,
especially if one has already calculated the null chi-squared test statistic.

5In the log scale.
6After all, the aim of a larger denominator series is to obtain a more reproducible estimate

of the exposure distribution in the source.
7jh discusses the effect of the denominator:case series ratio in his 607 notes ch 8.2, p 8.
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