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Koch’s postulates

e [n 1890 the German microbiologist Robert
Koch attempted to develop critena for
establishing whether a particular micro-
organism causes a particular discase

e not considered completely satisfactory to-
day

e “... fimst, the orgamsm i1s always found

with the discase, in accord with the le-
stons and clinical stage observed; second,
the organism 1s not found with any other
discase; third, the organism, 1solated from

one who has the discase and cultured through

several generations, reproduces the dis-
casc in a susceptible experimental ani-
mal. Ewven where an infectious discase
cannot be transmitted to animals, the
‘regular’ and ‘exclusive’ presence of the
organism proves a causal relationship.”
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Experiments and observational stud-
108

e In an expertment, the imvestigator stud-
ics the effect of varying some factor that
he/she controls.

e [n an observational study, the investiga-
tor merely observes and records informa-

tion on the subjects but does not manmp-
ulate any factors.

e [t 15 very difficult to establish causafion
hetween one vanable and another.

— especially difficult based on observa-
tiomal studies
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More formal criteria for judging whether

an observed association 1s causal

e strength of the association
e dose-response relationship
e consistency of the assocation

— ls the association observed in one study
observed in other study populations, in
studies using different methods, ete.

e temporally correct association
e specificity of the association

— the alleged effect is rarely if ever ob-
served without the alleged canse

e plausibahity
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Example: Female literacy and in-
fant mortality

Association does not by itself imply
causation.

Populations and samples

¢ A population is the entire set of items
about which we might wish to draw con-
clusions.

— Example: 1 wish to find out the av-
erage income of families of current Ul
undergrads.

— Example: A political pollster would
like to know the Presidential prefer-
ence of every registered voter in South
Carolina.

— Some populations we would like to study

arc hypothetical.

* Fxample: all pregnant women who
are infected with the HIV virus now
and in the future

e A sample is the subset of the population
that we can actually study (on which we
can measure values of variables).
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Confounding

Two vanables (explanatory or lurking) are
confounded when their effects on a re-
sponse variable cannot be separated.

e How a sample 1s drawn from a population
affects how valid 1t 1s to apply conclusions
based on the sample to the population.

e The sample design is the method used

to choose the sample from the popula-
f10m.



Bias
e The results of a study are biased if they
are subject to systematic error.
— 1.e., there 1s something about the way
the study 1s carried out such that, if we
did many studies in this way, on aver-
age we'd get the wrong conclusions!
¢ Une source of hias 1s if the sample 15 not
representative of the entire population.
e The design of a study 15 bilased if it sys-
tematically favors certain ontcomes.

i
¢ judgment sample

— consists of subjects chosen by an ex-
pert to be representative of the popu-
lation

— biased or unbiased?
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Kinds of sample designs

o simple random sample (SRS)

— a sample of size n Individuals chosen
mm such a way that every set of n indi-
vduals m the population has an equal
chance to be the sample

— the 1deal

— biased or unhbiased?
e voluntary response sample

— consists of people who choose them-
sclves by responding to a general ap-
peal

— hiased or unbiased?

e convenicnee sample
— consists of subjects who are casy to get

— hiased or unbiased?
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How simple random samples are drawn

e cach member of the population s uniquely
identified in some way

— example: the population of interest 1s
Ul students; each has a umique 1D num-
her

e intuitive idea: the identifiers are put in a
hat and drawn at random

o usually actually done by a computer

e can be done manually using a table of
random digits

— first assign a umque numeric label to
cach member of the population

—use table of digits to select labels at
random.



