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Q) Preview this Book
summary

Statistical ideas have been integral to the development of epidemiology and continue

to provide the tools needed to interpret epidemiological studies. Although

Table of Contents epidemiologists do not need a highly mathematical background in statistical theory
to conduct and interpret such studies, they do need more than an encyclopedia of

Reviews "recipes.”

additional Resources Statistics for Epidemiology achieves just the right balance between the two

approaches, building an intuitive understanding of the methods most important to
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Exposures at Several Discrete Levels 185

. Describe a scenario where a xz test for trend will have less power to detect an

association between beef consumption and the disease than the overall xz test of
association,

2. Suppose you calculate both Irl;ﬂ and ;{,,2 - The goodness of fit statistic x;f =
,{j,,.,ﬂ,- = R;:m is calculated to be 13.8, How many degrees of freedom should be

used for the reference f distribution? What is your interpretation of the observed

Xgof!

Question 11.2

The data on biomass cooking fuel exposure and wberculosis ( Perez-Padilla et al., 2001)
{see Question 6.4) included additional information on age of the respondent. Table 11.4
provides the data on exposure and tuberculosis across various age subgroups. For
example, among respondents less than 25 years old, there were 59 tuberculosis cases, of
whom 8 were exposed, and 133 controls, of whom 7 were exposed.

Ignoring biomass fuel exposure for the moment, perform an overall test for the
association between age and tuberculosis and report a p-value. Now perform a test for
trend to evaluate the evidence for increasing risk of berculosis with age.

Estimate the (0dds Ratio for tuberculosis associated with indoor pollution for each age
stratum separately, Qualitatively describe your assessment of how age modifies the effect
of biomass tuel exposure on tuberculosis,

Question 1.3

The data set oesoph, found by going to hitp://www.crcpress.com/e_producis/downloads/,
contains more detailed information on aleohol consumption; see Question 7.3, Using the
full data on four levels of alcohol consumption, perform an overall 1est for the association
between alcohol consumption and incidence of esophageal cancer. Also assess the
evidence for increasing risk over the four increasing levels of alcohol consumption, with
an appropriate choice of ordered code, &, say, for each of the consumption groups. Make

two plots with (1) ;E'l.- = P {caselalcohol level k) and (2) 1.".-".'?t {Odds Ratio for kth level

vs. baseline level of 0 to 39 g/day alcohol consumption) on the F-axis, both against £ on
the X-axis. Interpret the results of the two tests in light of these plots.

Question 11.4

Using the data set, fitanic, found by going to http://www.crcpress.com/e products
/downloads’, examine the existence of a trend in the risk of dying as a passenger’s ticket
class changes from 1st to 2nd to 3rd. Plot the Relative Risk of dying for each ticket class
using the st class passengers as the reference group, and plot the three Relative Risks
against the ticket class.
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4. Investigate the relationship between alcohol consumption and incidence of esophageal
cancer, First, treat alcohol consumption as a categorical variable with four categories
(010 39 g/day, 40 10 79 g/day, 80 to 119 g/day, and 120 g'day), by using indicator
variables for the various categories (select 0 to 39 g/day as the reference group);
second, treat aleohol consumption as an ordered variable by appropriately coding
the four categories of consumption, Compare the two analyses and discuss whether
an increasing trend in risk, as aleohol consumption increases, adequately lits the patiern of
risks for the four categonies. Compare your interpretations with those from Question 11.3.

Quesiion 14,3

Referring again to the data set fitanic, found by going to hitp:/‘www crcpress.com
‘e_products/downloads!, expand the analysis of Question 132 by fitting a logistic
regression model that includes both ticket class (use indicator variables) and fare
{interpret the roles of both risk factors, and discuss confounding issues by comparison to
your single variable models of Question 13.2). Repeat this analysis, but now adding the
passenger’s sex to the model; again comment on the issue of confounding. Now add the
variable for place of embarkment and revise vour interprefations as necessary.,

Cuestion 14.4

Referring again to the data set, fiamic, found by going to http:/‘'www.crcpress.com
‘e_products/downloads/, expand the analysis of Question 14.3 by fitting logistic
regression models that include both ticket class (examine both indicator variables and an
ordered scale) and sex, allowing for the possibility of multiplicative interaction between
the two variables. What is your assessment and interpretation of interaction? In the model
with interaction, does the ordered scale tor ticket class allow for an adequate fit as
compared with using indicator variables? Compare with Question 13.2 and discuss.

Cuestion 14,5

The data set breaxteancer, found at http:/www erepress, com/e_products/downloads/,
contains data from a population-based study of 3303 women in Mashville with prior benign
breast biopsies { Dupont and Page, 1985). Information on these previous biopsies included
whether the biopsied lesion was proliferative or not, as well as the family history of breast
cancer. Women with prior proliferative breast lesions were further classified by whether
the lesions also displayved atypical hyperplasia. The women were then followed for around
17 years for subsequent incidence of breast cancer. Using logistic regression, examine the
roles of proliferative breast disease, with and without atypical hyperplasia, and family history
on the incidence of breast cancer, Consider interactive effects if and when appropriate,
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