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Summary of Talk

« Epidemiological study designs

e Features of case control studies
« Selecting cases and controls

e Measuring disease and outcome
e Calculating an odds ratio

* Nested studies

 Power considerations
 Advantages and disadvantages
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Epidemiological Study Designs

e |ntervention Studies - explore the
association between interventions and
outcomes. (Experimental studies or clinical
trials) Unusual in occ cancer research

* Observational Studies - examine
associations between risk factors and
outcomes (Analytical - determinants and
risk of disease, and descriptive - patterns
and frequency of disease)
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Presenter�
Presentation Notes�
Similar to how Research is viewed in general, there is no clear typology to epidemiological study designs. This has made it difficult to explain these studies in a simple way. 

It can be said, in general, that there are two main types of studies. 

Observational studies are those in which the researchers do not interfere or manipulate any of the factors under study. They record their observations of what’s going on, and explain what they observe with measures of associations

While we would like to say  that A causes B, in order for these kinds of studies to attempt such an explanation, there would have to be many, many studies that observed the same chain of events before there is a consensus that A causes B, if that.

Interventional studies are when researchers attempt to show that A causes B by actually manipulating those factors they think have something to do with causing some outcome. These usually look at how well some treatment work. 

In Public Health, it’s difficult to show that a specific factor caused a particular outcome, when we are talking about populations. There are usually many factors that can result in a particular outcome.  And because it is unethical to conduct testing on human subjects without people’s consent, conducting research involving general populations is infeasible as well.  So, from a feasibility standpoint, observational studies are more common, and if done well, can provide us with insights on how to control disease and improve quality of life. �


Epidemiological study designs

True epidemiological designs

« Randomised controlled trial
e Intervention trial

e Cohort study

o Case cohort study

o (Case control study

o Cross-sectional study

e Ecological study
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Others

e Case report
« Case series

* Retrospective chart
reviews

e (No controls)
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Case-Control Studies

* Another type of analytical observational
study

 Unit of observation and analysis:

Individual (not group), as able to obtain
individual level information

o ‘Simple’ design and cost effective to
conduct
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Case-Control Studies

e Case-control studies are the most frequently
undertaken analytical epidemiological studies

 They are the only practical approach for
identifying risk factors for rare diseases

e Can investigate many different exposures

 They are best suited to the study of diseases
for which medical care Is sought, such as
cancers or other chronic conditions
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Overall study design

e At baseline:

— Selection of cases (disease) and
controls (no disease) based on
disease status

— EXposure status is unknown

Retrospective design — assess exposure in
the past
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Case Control Design
(retrospective enquiry)

<4+ Dijrection of Inquiry
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Not Exposed
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Not Exposed|
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Selecting Cases

o Select cases after the diagnostic
criteria and definition of the disease
are clearly established

e Study cases should be
representative of all cases, so no
response bias
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Selecting Cases (cont 2.)

 The study need not include all cases
In the population — power
considerations

e Cases may be identified from
hospitals, clinics, disease registries,
screenings, etc.
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Selecting Cases (cont 3.)

* Incident cases are preferable to prevalent
cases for reducing:

— (a) recall bias and

— (b) over-representation of cases of long
duration, as may be different from those
who die early

 The most desirable way to obtain cases is to
iInclude all incident cases in a defined
population over a specified period of time
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Selecting Controls

* One of the most important aspects of case
control studies

e Should be as similar as possible to the cases,
but without the disease being studied

e Controls should be selected from the same
population at risk for the disease as the cases

* Controls should be representative of the target
population
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Selecting Controls (cont.)

* If using hospital-based controls, need to be
careful that the reason that the controls
were In hospital is not related to the same
risk factors being investigated

e Controls estimate the exposure level to be
expected in cases if there were no
association between exposure and disease
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Selecting Controls (cont.)

e Multiple controls can be used to help add
statistical power when disease is uncommon or
cases are unduly difficult to obtain

e More than 3 controls for a case is usually not
cost-efficient and diminishing increase in power

e Using more than one control group can lend
credibility to the results if consistent result, but
can be a problem if conflicting results. Also cost
iImplications. Therefore think carefully about
which control group iIs most appropriate up front
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Sources of cases and controls

CASES CONTROLS
All cases diagnosed in the Sample of general community
community

All cases diagnosed in a Non-cases in a sample of the
sample of the population population

Sample of patients in all
hospitals who do not have the

All cases diagnosed in all

hospitals disease

All cases diagnosed in a _ _

single hospital Sample of patients in the same
hospital who do not have the
disease

Any of the above methods  Spouses, siblings, neighbours

: | | or associates of cases
ASH Un!\/erS!ty www.monash.edu.au
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Assessing Exposure

e Exposure Is usually an estimate unless
past measurements are available

It has to be assumed that the exposure
occurred prior to the time the disease
process began (this may not be valid)

e Usually collected by questionnaire and
may be supplemented by records
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Assessing Exposure (cont.)

e Questionnaire data should be collected using
standardised modules, eg smoking history

« Job calendar useful, then use relevant job
specific modules (JSMs) for exposure
Information.

 |ndustry/Job/task data can be reviewed using
expert hygienist assessment method, singly or
as a panel
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Assessing Exposure (cont.)

 EXposure estimates are subject to recall bias and
Interviewer bias

* Recall bias a major problem. People with the disease
more likely to remember past exposures

* Interview bias can occur where interviewers more
strongly interrogate cases than controls
e Some protection may be afforded by
— blinding interviewers (not always possible)

— carefully phrasing interview questions or including
guestions about unlikely exposure variables
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Potential confounders

e Potential confounders need to be
considered In the study design

e Can reduce impact by:
— Restriction, eg nonsmokers
— Matching, eg age range
— Adjustment in the analysis
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Matching

Controls can be individually or frequency matched

INDIVIDUAL MATCHING: search for one (or more)
controls who have the required MATCHING
CRITERIA, such as age, gender.

FREQUENCY MATCHING: select a population of
controls such that the characteristics of the group
match the characteristics of the cases. e.g. if 15% of
cases are males, 15% of the controls are also.

Avoid ‘overmatching’, where variable related to
exposure
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Odds Ratio (OR)

A ratio that measures the odds of exposure for
cases compared to controls

e Odds of exposure = number exposed + number
unexposed

* OR Numerator: Odds of exposure for cases
« OR Denominator: Odds of exposure for controls
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Calculating the Odds Ratio

Disease Status

Cancer cases No cancer
(Cases) (Controls)

Exposure Exposed 112 176
Status i
. 88 224
exposed
Total 200 400
: AD 112 x 224
Odds Ratio = é/% = ——— = = 1.62
BC 176 x 88
&%ﬁ MONASH University www.monash.edu.au
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MORE POINTS ABOUT
CASE-CONTROL ANALYSIS

« The odds ratio is a good estimate of the relative
risk when the disease is rare (prevalence <
20%).

e (Can be extended to N > 1 controls.

o statistical testing is by simple chi-square
(unmatched analysis) or by McNemar’s chi
square (matched-pairs analysis).

 Can be extended to multiple strata (Mantel-
Haenzel chi-square)
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Odds of
Odds Odds of exposurg ~ Odds of exposure
comparison [for cases are lesg €XPosSUre are for cases are
between than the odds of| €dual among greater than
cases and exposure for cases and the odds of
controls controls controls exposure for
controls
Exposure Exposure
Exposure asal  reduces Particular oreases
risk factor for disease risk | exposure Is not : :
the disease? : a risk factor dls_ease Teig
(Protective (Risk factor)
factor)
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Interpreting the Odds Ratio

The odds of exposure for cases are
1.62 times the odds of exposure for
controls.

or
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Interpreting the Odds Ratio

Those with cancer are 1.62 times more
likely to be exposed than those without the
cancer

or

Those with cancer are 62% more likely to
be exposed than those without the cancer
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Possible Sources of Bias and Error

 Information on the potential risk factor
(exposure) may not be available either from
records or the study subjects’ memories

* |nformation on potentially important
confounding variables may not be available
either from records or the study subjects’
memories

e Source of random error when equal for cases
and controls, but bias when differential
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Possible Sources of Bias and Error
(cont.)

Cases may search for a cause for their
disease and thereby be more likely to report
an exposure than controls (recall bias)

The investigator may be unable to determine
with certainty whether the suspected agent
caused the disease or whether the
occurrence of the disease caused the person
to be exposed to the agent — temporal
relationship may be unclear
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Possible Sources of Bias and Error

SCOnt.l

 |dentifying and assembling a case group
representative of all cases may be unduly
difficult

 |dentifying and assembling an appropriate
group of controls may be unduly difficult
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Nested Case-Control Study

f
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> Do Not
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Di Develop
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| |
|
. l
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"Controls”
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Initial Data and/or
Serum, Urine, or Other

\: Specimens Obtained
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ORs, P-Values and 95% Cls for Case-
Control Study with 3 Different Sample Sizes

Sample Size
Parameter n=20 n=50 n=500
Computed
OR 2.0 2.0 2.0
p-value 0.500 0.200 0.001
95% Cls 0.5, 7.7 0.9, 4.7 1.5, 2.6

2 MONASH University

~" Medicine, Nursing and Health Sciences

www.monash.edu.au
31




Advantages of Case-Control Studies

 Quick and easy to complete, cost
effective

e Cases usually readily available

 Most efficient design for rare
diseases

 Usually requires a smaller study
population than a cohort study

e Can study many exposures
Q%? MONASH University www.monash.edu.au
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Disadvantages of Case-Control Studies

e

" Medicine, Nursing and Health Sciences

Uncertainty of exposure-disease time
relationship

Inability to provide a direct estimate of risk.
Can’t calculate incidence rate.

Not efficient for studying rare exposures

Subject to biases (recall, selection and
Interviewer bias)

Can only study one outcome
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Disadvantages of Case-Control Studies 2

« Heterogeneity in case definition if cases
from different hospitals

« Cases may not be representative of all
cases, eg tertiary referral

« Cases may be too ill to take part or have
died, unless accessed early

 Proxy respondents not recommended,
especially if differential between cases
and controls
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