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Comparison

Qualitative Quantitative
Understanding Prediction
Interview/observation Survey/questionnaires
Discovering frameworks Existing frameworks
Textual (words) Numerical
Theory generating Theory testing (experimental)

Quality of informant more Sample size core issue in
Important than sample size reliability of data

Subjective Objective
Embedded knowledge Public

Models of analysis: fidelity to Model of analysis: parametric,
text or words of interviewees non-parametric




Descriptive Studies: Uses

* Hypothesis Generating

* Suggesting Associations




Descriptive Studies

« Case reports
« Case series

* Population studies
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Analytical Studies

 Observational

* Experimental
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Observational Studies

e Cross-sectional
« Case-control

e Cohort




Cross-sectional study; Definition

* A cross-sectional studies
— a type of observational or descriptive study
— the research has no control over the exposure of
Interest .
* Itinvolves

— identifying a defined population at a particular
point in time

— measuring a range of variables on an individual
basis

— Include past and current exposure




Cross-sectional Study

« Data collected at a single point in time
 Describes associations

* Prevalence

A “Snapshot”




Prevalence vs. Incidence

* Prevalence ( & s+&)

— The total number of cases at a point in time

— Includes both new and old cases

* Incidence ( Js.»)
— The number of new cases over time
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Uses of cross-sectional studies

Prevalence survey:

The studies are commonly used to describe the burden
of disease in the community and its distribution.

Describe population characteristics:
In terms of person (who?) and place (where?)

The British National Diet and Nutrition Survey
Nutrition and Health Survey in Taiwan

To describe various age groups in the population in terms of food
and nutrient intake and range of other personal and lifestyle
characteristics.
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LOUISHELLLLMAN

g. 13.3 Prevalence (percentage) of coronai'y_ heart disease (as indicated by Q waves in electro-
rdiogram) among men of Japanese ancestry living in Japan (left), Honolulu (centre), and
San Francsico Bay area (right). (Source: Marmot and Davey-Smith.%)



Design of cross-sectional survey

The problem to be studied must be clearly
described (PICO format) and a thorough

literature review undertaken before starting the

data collection.

Specific objectives need to be formulated.

Data collection techniques need to be decided.

Sampling is a particularly important issue.
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Limitation of cross-sectional study

« Itis not possible to talk about causality. ( <uis)

Causality by cross-sectional design means(7 524, E KL FF7) !!!

 Confounded results may lead to misinterpretation.
e.g.. Association of Boldness & Heart Diseases (p<0.095)

e efc
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Cross-sectional study

. Fieldwork needs planning:

Who is available to collect the data ?
Do they need training ?

If more than one is to collect the data then it is necessary
to assess between-observer variation.

The collection, coding and entry of data need planning.

A pilot study is essential to test the proposed methods and
make any alternations as necessary.

The steps are summarized below
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Ouesﬁons to ask

Wha_tfi‘s?i.friié problem and
why should it be
studied?

What information is
already available?

What do we hope to
acl'ﬂeve‘? |

What data do we need to

meet our objectwes’? -
How will thls be -
collected? -

 Stepstotake

Choose the problem

[

and analyse it

~ = Problem analysis

Literature review

. [Formmaﬁ"" °f °biectiveSJ. .

' [ Research mexhemogy]'

B ...« Plan for data.

_lmpbﬂénf”éfémehts/step.

« Problem ldentlﬁcatlon
+ Prioritizing pro E

available information -

. General and specmc .
. objectives - RS
. -,» Hypothesis

- '_. Samphng

¢ Variables

e Data collecﬂdn_

~ techniques "

collection, processmg,_f' |
and analysis -~ -
¢ Ethics, pilot study



Who will do what
and when? -

HOW-WiIi the study be

administer_e'd?

What resources do we

need?

How will we use the.'
results?

(

[

~ Workplan-

‘Resource identification

and acquisition

Proposal summary, -
papers and presentation

* Personnel-training

- ¢ Timetable

'« Administration and

monitoring

o Personnel
« Materials, equipment

Fig. 135 Steps in the design of a cross-sectional study. (Modified from Varkevisser et al.?%)



Analysis of cross-sectional study

« Before starting any analysis, the data

should be checked for any errors.

Obvious error must be corrected.
Checking normality of data distribution.

The Kolmogorov-Smirnov or Histogram for distribution of data

Outliers
etc
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Cross-sectional studies

* People are studied at a “point” in time, without
follow-up.

« Can combine a cross-sectional study with follow-
up to create a cohort (longitudinal ) study.

« Can conduct repeated cross-sectional studies to
measure change in a population.

Sabous S, MD, MSc, DSc, PhD, Postdoc




Cross-sectional studies

* 43.0 million people in the U.S., under age 65 years old,
were uninsured (16.4%)
(National Health Interview Survey, 2007)

* 66.3% of no institutionalized U.S. adults age 20+ years
were overweight or obese.
(National Health and Nutrition Examination Survey, 2003-2004)

* 35% (~7.4 million) of births to U.S. women during the
preceding 5 years were mistimed or unwanted.
(2002 National Survey of Family Growth, Series 23, No. 25, Table 21)
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Cross-sectional studies

* |ncidence information is not available from
a typical cross-sectional study.

 The source of most of what we know about
the population
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Population census

A cross-sectional study of CEfis

This is the official form for all the people at this address. It is quick and
easy, and your answers are protected by law. Complete the Census and
help your community get what it needs — today and in the future!

an entire population StaEtHarey s s G

ack or blue pen. person if

1. How many people were li ?‘ur staying in this A e
house, apartment, or mol ome on April 1, 20007

* Provides the denominator e
data for many purposes

Aptil 1. 2000

ing ecliegs

. Is Person 1 Spanish/Hispanic/Latino? (%] the "No™
box if not Span

e.g., estimation of rates, .. e A

A huge effort — people can
be difficult to find and to

such person, start with any adult I|vlng or staymn
here. We will refer to this person as Person 1

count; may not want to
provide data and

OMB Mo, 0BOT-0856: Approval Expi /3172000 If more people live here, continue with Person 2.
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Case - Control Studies

» Characteristics: two source populations;
(assumption that non-cases are representative of the
source population of cases.)

* Merits: least expensive; least time-consuming;
suitable for study of rare diseases

« Limitations: not suitable for rare exposures;
liable to selection bias and recall bias; not
suitable for calculation of frequency measures.

- Effect measure: Odds Ratio (o«ibd cusi)

Sabous S, MD, MSc, DSc, PhD,
Postdoc




Design of Case-Control Studies

Cases:
persons/group with a given disease
Controls:

persons/group without the given disease

Ascertain exposure or background of the two groups
and compare the odds

Best suited for study of diseases where medical care
usually sought, (hip fracture, cancer) because this

makes it easier to identify cases
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Selection of Cases

Ideally, investigator identifies & enrolls all incident cases

in a defined population in a specified time period.
Select cases from registries or hospitals, clinics

When all incident cases in a population are included, the
study is representative; otherwise there is potential for
bias (e.q. )

Use of prevalent vs. incident cases (rare diseases)
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Selection of controls

Critical that the exposure in the controls is
representative of the exposure in the population

|deal controls would have same/similar
characteristics as the cases

Matching cases to controls
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Population-Based Controls

e The best control group is a random sample of
individuals from same source population (as the cases)

who have not developed the disease

e Population-based controls are the best way to ensure
that the distribution of exposure among the controls

IS representative
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Hospital Controls

e Hospital controls are the most frequently used source

e Hospital controls may not be representative of exposure
rates in the target population

e The use of other ill persons as controls will provide a
valid result only if their iliness is unrelated to the

exposure in question.
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Hospital Controls

Convenient

Cheap

Numerous

Avoids non-response

When a population-based case registry is not available,
hospital controls better represent the subpopulation
from which the cases arose

Sabous S, MD, MSc, DSc, PhD, Postdoc




Other Controls

e Neighborhood controls are somewhat matched on
SES & environmental exposures but may “overmatch”

& be expensive

e Friends & relatives also cause problems with
“‘overmatching” with habits, environment and

occupation & are generally a poor choice for controls
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Multiple Controls

« Control to Case ratio used is usually 1:1; if large
number and cost is the same for both groups

 If a study has a small number of cases, increasing
the number of controls increases power of study

Control to Case ratio power of study
1:1 65-70%
2:1 75-80%
3:1 90-95%
4:1 95-97%
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Advantages of Case Control Design

Relatively inexpensive

Good for diseases with long latency

Optimal for rare diseases

Multiple exposure evaluated for single disease
Shorter time

Smaller sample
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Limitations of Case Control Design

* |dentifying controls may be difficult

* Temporal relationship between exposure &

disease difficult to establish

* Prone to bias (Recall) compared with other

study designs
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Limitations of Case Control Design

 Difficult to determine representativeness of

cases & controls

e Can’t measure incidence of disease

Nested case control design can measure incidence of disease

« Bad for rare exposures
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Case Control Design

At baseline:

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

— Exposure status is unknown

 Retrospective design — lacks temporality !
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Case Control Design

> Exposed

_ Diseased

*Not Exposed
Target

Population

Exposed

Not Diseased

—

— Not Exposed
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Sources of cases and controls

CASES CONTROLS

All cases diagnosed in Sample of general
the community population

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

All cases diagnosed in ~ Sample of patients in all

all hospitals hospitals who do not have
the disease

All cases diagnosed ina Sample of patients in the

single hospital same hospital who do not
have the disease

Any of the above Spouses, siblings or
methods associates of cases




Assessing Exposure in Case-Control Design

 Exposure estimates are subject to
recall bias and interviewer bias

— Some protection may be afforded by blinding
interviewers and carefully phrasing interview
guestions

* Potential confounders need to be accurately
assessed in order to be controlled in the analysis
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Odds Ratio (OR)

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

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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Odds Ratio (OR)

Exposure Smoker
Status Non-

smoker
Total

Odds Ratio

Disease Status

(Cases) (Controls)

112

176

88

224

200
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1.62




Interpreting the Odds Ratio

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

* Those with CHD are 1.62 times more likely to
be smokers than those without CHD.

* Those with CHD are 62% more likely to be
smokers than those without CHD.
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Odds
comparison
between
cases and
controls

Odds of
exposure for
cases are less
than the odds equal among

of exposure fo casets alnd
controls cOntrois

Odds of
exposure are

Exposure as
a risk factor

for the
disease?

Exposure
reduces
disease risk

Particular
exposure is

not a risk
(Protective factor

factor)

OR<1 OR=1

Odds of
exposure

for cases are
greater than
the odds of
exposure for
controls

Exposure
Increases
disease risk
(Risk factor)




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

* Information on potentially important
confounding variables may not be
available either from records or the study
subjects’ memories
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Possible Sources of Bias and Error

. C@é&tr)]ay 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
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Possible Sources of Bias and Error

(cont.)
* |dentifying and assembling a case group

representative of all cases may be unduly

difficult

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

» Population

»Initial Data and/or

»Serum, Urine, or
Other

e

»Develop
»Disease

\‘ »Specimens Obtained

»Do Not
»Develop

»Disease
|

I
|
|
|

4

»’Cases”’

|
|
y

»Subgroup
»Selected as
»“Controls’f

»CASE-CONTROL-STLUDY "




for Case-Control Study with 3
Different Sample Sizes
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Advantages of Case-Control
Studies

* Quick and easy to complete, cost effective

* Most efficient design for rare diseases

* Usually requires a smaller study
population than a cohort study
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Disadvantages of Case-

Control Studies

Uncertainty of exposure-disease time
relationship

Inability to provide a direct estimate of risk

Not efficient for studying rare exposures

Subject to biasgs. (recall & selection bias),

Postdoc




TYPE OF STUDY

PROSPECTIVE
COHORT STUDY

RETROSPECTIVE
COHORT STUDY

CASE-CONTROL
STUDY

PAST TIME

TIME

PRESENT TIME

Assemble
cohort
and collect
data on
risk factors

g

FUTURE TIME

Collect data
on outcomes

Assemble

cohort by

collecting
historical data
on risk factors

Collect data
on outcomes

Collect data
on risk factors
via interviews

or medical
records

Assemble

cases and

controls on
the basis of
outcomes

{© Elsevier. Jekel et al: Epidemiology, Biostatistics and Preventive Medicine 3e - www.studentconsult.com
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»Comparison of Case/Control
&-CohortStudies

»Case/Control »Cohort

m Rare m |nefficient Efficient
Exposure m Efficient Inefficient

Rare s Efficient Inefficient
Disease

m Disease More
with long = Cheap Expensive

latency m Shorter = Longer

m Cost
m [Ime

m Smaller m Larger
m Difficult to m Good to

determine
0 S IZG §§1§§’§1§ng? DSc, PhD, ( R R) 51




Cohort Studies

Characteristics: follow-up period (prospective;
retrospective)

Merits: no temporal ambiguity; several
outcomes could be studied at the same time;

suitable for incidence estimation

Limitations (of prospective type): expensive;
time-consuming; inefficient for rare diseases;
may not be feasible

Effect measure: Risk Ratio (Relative
NEY

Sabous S, MD, MSc, DSc, PhD,
Postdoc




N

»disease

( »Factor |

»Study- O resentJ »no disease

populatio

o\

»free of L»Factor »disease
\

\ I- / < )
»absent

»present A e 3

»future

»no disease

-
D
0
O
0O
T
O
=
O
O

I »Studys be

Pos

gs'ms, here




Study Design

« @ 1, Introduce concepts of “counterfactual argument”

and “study base”

&2. Review the three fundamental study designs
-Cohort (including clinical trials)
-Case-Control
-Cross-Sectional survey

@ 3. Discuss Cohort Studies
-Uses
-Strengths/weaknesses
-Measure of effect (Relative Risk)
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Cohort Studies

« »Begin with sample = *° " (i.e.,
subjects without the outcome yet)

« »Start with status, then compare
experience in exposed

VS. unexposed.
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Study Design
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Case-Control Studies

* » Begin with sample of *

e » Start with status, then
assess and compare 1
cases vs. controls.
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Study Design
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Cross-Sectional Studies

* » Begin with *

e » Determine
same time
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Study Design
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COHORT STUDIES

 Cohort Study

£
h

>4 Key Point:

—Presence or absence of risk
factor is determined before
outcome occurs.
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COHORT STUDIES

wDisease »Basic ldea:
| »See if those

|
+) -) with the risk

50% 50% factor develop
more disease

than those
o 0
10 /0 90 /0 without the risk

factor
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COHORT STUDIES

» Basic Approach: Cohort Study
— Identify Cohort (s)
— Measure exposure and outcome variables
— Follow for development of outcomes
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COHORT STUDIES

 Fixed Cohort

»X = outcome

»( : »Relative

1) risk
»EXposur u
e i )) m—

(! » X ( ) )

) I »= 2.0
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»Fixed cohort

»S

»Disease = Hepatitis

A

|

»( /
?O b »a +

» 100/

57 q »C +

d

60

a
a+b
C
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»Risk
=a/(a+b)
=0.3

»Risk
=c/(c+d)
»Rel. Fi8l35

»= 0.3/0.05yy =
665




— COHORTSTUDIES

»Rel. risk=
a

L LA D »=0.3/0.05y,=

c+d 6

»Disease = Hep A

|

70 ,

57

»Odds Ratio:

»a+b (a/c)/(bld)=(alb)/(c/d)
»= 100

»c+d »(30/3)/(70/57)=
=60 814
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COHORTSTUDIES

Dvnamic Cohort

»Rel. Risk

>
X

l-\\I/F-I--g-

o,
»EXposur
e

g

X
HE Il BN iy I BN B S B .

l-l-l--el- |

|
-)
»Year »= 2.0
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COHORT STUDIES

Cohort : 16, 936 Harvard grads

Measure: Question re: activity level

Follow: “"Sedentary”. 24 CHD deaths
per 10,000 person-years

vs. “Active”: 16 CHD deaths per
10,000 person-years

Relative risk = 24/16 = 1.5
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COHORT STUDIES

* Questions:
. Findings due to confounding?

. Could subclinical disease have

affected the risk factor (activity)?
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COHORT STUDIES

« Take-Home Message:

 The best measure of effect is the “relative
risk.” For a fixed cohort, this will be the ratio
of the cumulative incidences. For a dynamic
cohort, this will be the ratio of the incidence
rates.

 The odds ratio can be used for fixed cohorts
comparing cumulative incidences. It will be
close to the relative risk for rare diseases.
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COHORT STUDIES

 Variations on a theme:

Retrospective (Historical) Cohort
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COHORT STUDIES

* Prospective: Outcomes have not yet
occurred as study begins. Example:
Women's Health Study.

« Retrospective: Outcomes have already

occurred as the study begins. Example:
finding a trove of medical records
allowing you to follow a cohort born in

1880 to death.
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COHORT STUDIES

Utility and Strengths

Incidence and natural history
Temporal sequence

Avoid survivor bias

Avoid reporting bias

Look at multiple outcomes
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COHORT STUDIES

Limitations:

Inefficient for rare diseases

Confounding may occur

Sub-clinical disease may affect risk
factor levels

Loss to follow-up
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»EXxperiment »Observation
>(]Ts) al

»Analytic »Descrip
al tive
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Did investigator
ASSIEN exposures?

Yes

Experimental study
I

Random allocation?

Mon-
randomised
controlled
trial

Randomisead
controlled
trial

Expersure = Ouluoime

Exposure 4—O0utcome

Case-
control
study

Mo

Observational study

I
Comparison group?

Yas Mo

Analytical
study

Descriptive
study

Direction?

Exprsure and
outcome at
the same time

Cross-
sectional
study




Case reports Generate hypotheses

Case series

Ecologic studies
Cross-sectional studies
Case-control studies

Cohort studies

Randomized controlied triais  EStablish causality

»Tower & Spector, 2007 (www)
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Cohort study

Exposure _ = Qutcome

1

ase-control study

Exposure {‘"-u. _ Cutcome

Cross-sectional study
Exposure

$

Outcome

-

Time

Figure 2: Schematlc dlagram showlng temporal directlon of
three study deslgns
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»Disease
»occujrence

»EXxposure

—
»time
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Concurrent

R E Exposure Outcome

-
- .‘"\,
-
# LY

L
I Retrospective

Exposure Outcorme

“~.. Exposure Outcome
* i)o Ambidirectional >

Exposure Outcorme

—
Time

Figure 2: Schematic diagram of concurrent, retrospective, and
ambidirectional cohort studies
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Panel 2: Features to look for in a cohort study

How much selection bias was present?

1 Were only people at risk of the outcome included?

1 Was the exposure clear, specific, and measurable?

1 Were the exposed and unexposed groups similar in all
important respects except for the exposure?

What steps were taken to minimise information bias?
Was the outcome clear, specific, and measurable?
Was the outcome identified in the same way for both
groups?
Was determination of outcome made by an observer blinded
as to treatment?

How complete was the follow-up of both groups?
1 What efforts were made to limit loss to follow-up?
1 Was loss to follow-up similar in both groups?

Were potential confounding factors sought and controlled for

in the analysis?

1 Did the investigators anticipate and gather information on
potential confounding factors?

1 What method(s) were used to assess and control for
confounding?
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Case control study design

Past or present Present

+—— Population
Exposure: e with outcome

Sample
of cases

+— Population

Exposure: Exposure: ) - e without
. no S0 outcome

Sample (controls)

of controls
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Panel 2: Introduction of bias through poor choice of controls

Cases Control selectlon Monrepresentativeness

Colorectal cancer patients Fatients admitted to hospital Controls probably have high
admitted to hospital with arthritis degreaes of exposure to NSAIDs

Colorectal cancer patients Fatients admitted to hospital Controls probably have low
admitted to hospital with peptic ulcers degreas of exposure to NSAIDs

MSAlDs=nonstercidal antiinflammatory drugs.

Sabous S, MD, MSc, DSc, PhD,
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Selection blas

Would spuricusly reduce the
estimate of effect (odds ratio)

Would spuriously Increase the
estimate of effect (odds ratia)




Temporal sequence
Did exposure precede outcome?

Strength of assoclatlon

How strong is the effect, measured as relative risk or odds
ratio?

Conslstency of assoclatlon

Has effect been seen by others?

Blologlcal gradlent (dose-response relatlon)

Does increased exposure result in more of the outcome?

Speclficlty of assoclatlon
Does exposure lead only to outcome?

Blologleal plausiblility
Does the association make sense?

Coherence wlth exlsting knowledge

Is the association consistent with available evidence?
Experimental evidence

Has a randomised controlled trial been done?

Analogy
Is the association similar to others?
dADOU Y} D \Y
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Panel 1: What to look for in observational studies

Is selectlon blas present?

In a cohort study, are participants in the exposed and
unexposed groups similar in all important respects except for
the exposure?

In a case-control study, are cases and controls similar in all
important respects except for the disease in guestion?

Is Informatlon blas present?
In a cohort study, is information about outcome obtained in
the same way for those exposed and unexposed?

In a case-control study, is information about exposure

gathered in the same way for cases and controls?

Is confounding present?

Could the results be accounted for by the presence of a
factor—eg, age, smoking, sexual behaviour, diet—associated
with both the exposure and the outcome but not directly
invelved in the causal pathway?

If the results cannot be explained by these three hlases,
could they be the result of chance?

What are the relative risk or odds ratio and 95% C|742

Is the difference statistically significant, and, if not, did the
study have adequate power to find a clinically important

difference 344

If the results stlll cannot be explalned away, then (and only
then) might the findings be real and worthy of note.
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s numerator included
in denominator?
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v
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Multi-Sample Cohort Study Design
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Selecting Comparison (Control)

-Glf?tyeog'ohort Is the general population,
subjects are selected based on exposure
and the comparison group is -
from the same sample - who do not have
the exposure

If the cohort is based on a high risk
population selected on the basis of a
given exposure (e.g., Chernobyl
residents, asbestos workers),
controls must be sougsht




Selecting Comparison Groups
feenty

 If a comparison group cannot be assembled,
known population rates for outcomes may be
acceptable but only if they are for the
exposure

— Lung cancer rates are based on the population but
for comparison to compare to

populations with high smoking rates, such as
miners.

— Leukemia rates from the general population
to compare rates to Three Mile Island

reS|dentS Sabous S, MD, MSc, DSc¢, PhD, H2

Postdoc




Determining Exposure
* Valid means of determining exposure

include:
— Questionnaires
— Laboratory tests

— Physical measurements
— Special procedures
— Medical records

Sabous S, MD, MSc, DSc, PhD,
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Measuring Disease

You must determine endpoints in a similar
manner for both the exposed and the non-
exposed

— That is, procedures for disease identification
must be the same for the exposed and the non-
exposed

Define the outcomes of interest (set diagnostic
criteria)

— If you are looking for multiple outcomes, each
mUSt be definedSabous S, MD, MSc, DSc, PhD, 114

Postdoc




Measuring Disease (cont.)
. Mortalif | ined f lical
records, autopsy records, death certificates,

physician records, or next-of-kin
— Using mortality records does not allow for multiple outcomes

Hospital records can be scanned for specific
types of admissions

— Health records of employers and schools can be monitored
— Reportable diseases may be ascertained from state registries

 Absenteeism may be monitored with work
records, self reporting, school records or
household surveys

Common ailments that do not usually require
medical care may be monitored through self-

115

reports, telephone surveys or calendar sheets




Relative Risk (RR)

* A ratio that measures the risk of disease
among the exposed to the risk among the
unexposed

* RR Numerator: Incidence rate in the
exposed

* RR Denominator: Incidence rate in the
unexpo sed Sabous S, MD, MSc, DSc, PhD,

Postdoc




Example: Calculating the Relative Risk
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Example: Interpreting the Relative Risk

» The risk of developing CHD is
higher for a smoker than for a nonsmoker.

»0O

»The risk of develop|rng CHD is
smoker than for a nonsmoker.

Sabous S, MD, MSc, DSc, PhD,
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Typsg Rl Gohort Studies

— Exposure baseline in the present
— Follow-up period: present to future

* Retrospective:
— Exposure baseline in the past
— Follow-up period: past to present

* Historical prospective or
ambispective;

Sabous S, MD, MSc, DSc, PhD,

— Exposure basélitie in the past




Types of Cohort Studies (cont.)

 You may also a case-control study within a
cohort study

— Begin with a cohort of 10,000 individuals

without rheumatoid arthritis
— Test for the presence of RA antigen

— Assume those with RA antigen are the exposed
and those without the controls

— Follow for 10 years and determine the incidence
of disease among both cohorts

Sabous S, MDD, MSc,. DSc, Ph

— This reduces the cost. es?ing
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Outcome Measures
* Incidence in the exposed

Incidence in the unexposed
Relative risk

Attributable risk (risk difference)

Population attributable risk
Attributable risk percent
Population attributable risk percent
Standardized mortality ratio

Sabous S, MD, MSc, DSc, PhD,
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SIt q %e expensive (large sample size) and
time consuming (long follow-up period)

Loss to follow-up

— When multiple outcomes or specific disease
incidence is the outcome of interest, bias
can be a serious problem

Inefficient to study rare diseases

Sabous S, MD, MSc, DSc, PhD,
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(Cont)
Nonparticipation (selection bias) — it cannot
be assumed that those who chose to

participate had the same prevalence of

exposures nor incidence of disease as those
who did not participate

— A difference in prevalence of exposure in
nonparticipants bias the results

— A difference in rate of disease among
nonparticipants bias the results

Sabous S, MD, MSc, DSc, PhD,
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Experimental Designs




Experimental Study Design

A study in which a population is selected
for a planned trial of a regimen, whose
effects are measured by comparing the
outcome of the regimen in the
experimental group versus the outcome
of another regimen in the control group.
Such designs are differentiated from
observational designs by the fact that
there is manipulation of the study factor
(exposure), and randomization (random
allocation) of subjects to treatment
(exposure) groups.

Sabous S, MD, MSc, DSc, PhD,
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Why Performed ?

1. Provide stronger evidence of the
effect (outcome) compared to
observational designs, with
maximum confidence and
assurance

. Yield more valid results, as variation
IS minimized and bias controlled

. Determine whether experimental
treatments are safe and effective
under “controlled environments” (as

MSc, PSc, Ph 127

opposed to *natural settings” in
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»Study begins here (baseline point)
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Types of trials
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éﬂa RCT Advantages (l)

— the “gold standard” of research designs.
They thus provide the most convincing
evidence of relationship between exposure

and effect. Example:

* trials of hormone replacement
therapy in menopausal women
found no protection for heart
disease, contradicting findings of
prior observational studies

Sabous S, MD, MSc, DSc, PhD,
Postdoc




RCT Advantages (ll)

Best evidence study design
No inclusion bias (using blinding)
Controlling for possible confounders

Comparable Groups (using
randomization)

Sabous S, MD, MSc, DSc, PhD,
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RCT Disadvantages

Large trials (may affect statistical
power)

Long term follow-up (possible
losses)

Compliance

Expensive

Public health perspective ?
Possible ethical questions

Sabous S, MD, MSc, DSc, PhD,
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Choice of Design (I)

Depends on:
—Research Questions
—Research Goals
— Researcher Beliefs and Values
— Researcher Skills
— Time and Funds

Sabous S, MD, MSc, DSc, PhD,
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Choice of design (l1)

It is also related to:

« Status of existent knowledge
Occurrence of disease
Duration of latent period

Nature and availability of information
Available resources

Sabous S, MD, MSc, DSc, PhD,
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Comparing study designs

Theme

Ease

Timing
Maintenance and continuity
Costs

Ethics

Data utilisation
Main contribution
Observer bias
Selection bias
Analytic output

Sabous S, MD, MSc, DSc, PhD,
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Overlap in the conceptual basis

__of quantitative study designs

The cross-sectional study can be repeated

If the same sample is studied for a second time i.e. it is followed up,
the original cross-sectional study now becomes a cohort study.

If, during a cohort study, possibly in a subgroup, the investigator
imposes an intervention, a trial begins.

Cohort study also gives birth to case-control studies, using incident
cases (nhested case control study).

Cases in a case-series, particularly a population based one, may be
the starting point of a case-control study or a trial.

Not every epidemiological study fits neatly into one of the basic
designs.

Sabous S, MD, MSc, DSc, PhD,
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onclusion (I)

 Qualitative designs are complementary to quantitative
designs, are important in study of social determinants of
health problems

Quantitative designs have a common goal to understand the
frequency and causes of health-related phenomena

Seeking causes starts by describing associations between
exposures (causes) and outcomes

Sabous S, MD, MSc, DSc, PhD,
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onclusion (l)

Case-series is a coherent set of cases of a disease (or similar
problem).

Cases are compared with reference group, we have a case
control study

In a population studied at a specific time and place (a cross-
section) the primary output is prevalence data, though
association between risk factors and disease can be
generated.

In cross-sectional studies, we are looking for both exposure
and outcome

In case-control studies, we know the outcome, looking for the
exposure

In cohort studies, we know the outcome, following up looking
for the outcome in question

Sabous S, MD, MSc, DSc, PhD,
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Conclusion (ll1l)

If the population in a cross-sectional survey is followed up to
measure health outcomes, this study design is a cohort study.

If the population of such a study are, at baseline, divided into two
groups, and the investigators impose a health intervention upon
one of the groups the design is that of a trial.

Studies based on aggregated data are commonly referred to as
ecological studies.

Mostly, ecological studies are mode of analysis, rather than a
design.

Interpretation and application of data are easier when the
relationship between the population observed and the target
population is understood

RCTs represent the “gold standard” of research designs. They
thus provide the most convincing evidence of relationship
between exposure and effect..
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Inguiries to: PHYSICIANS HEALTH STUDY, HARVARD MEDICAL SCHOOL
200 Commonwealth Avenue East, Boston, MA 02215
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2 3 4 5
1 P =
> { N ﬂf(‘_‘\ ;

e

12

>

G Elsewier Jekel e al: Epldemiology, Biostatistics and Preventive Medicine 3e - wwwstudentconsult. com

»Aspirin to reduce cardiovascular disease and beta carotene to prevent cancer.

»To have true blinding, the nonexperimental treatment must appear identical
(e.g., in size, shape, color, taste) to the experimental treatment
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Randomized Controlled Clinical Trials

Blinding is impossible and unethical:

Surgical intervention

Intervention were the best available

Prenatal care
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Problems of RCCT

 Lostto fO"OW-Up (for various reasons)

e Therapy changes (due to side effects)

 Publication bias (only positive results are

publishing)
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Randomized Controlled Field
Trials
 An RCFT is similar to an RCCT except that the

intervention in an RCFT is preventive rather than

therapeutic, and usually it is done in the community.

Appropriate subjects are randomly allocated to
receive the preventive measure (e.g., a vaccine or
an oral drug) or to receive the placebo (e.g., an
injection of sterile saline or an inert pill).

They are followed over time to determine the rate of
disease in each group.




RCCT & RCFT

 Disadvantages:
1. The results may take a long time to obtain

2. Has to do with external validity

(which is the ability to generalize the
findings to other groups in the
population as opposed to internal
validity, which concerns the validity of
results for the persons in the study)




Headlines

Epidemiological research
Classification of designs
Qualitative methods
Quantitative methods
Choice of design




Types of studies

Types of epidemiological
studies

= i tal
Observational [ Xperimenta }

[
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Cases and controls studies
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Cohort studies
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»Selection of a
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Cross sectional studies

»Exposed with outcome

»Subjects
selected to
study
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/ outcome
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outcome
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Beginning of study




Experimental studies

»Exposed Outcome

” Without

outcome

»Subjects that
»participate

Outcome

Without
Controls outcome

» Beginning of study Intervention



Experimental studies

»Beginning of »Interventio »Interventio »Time

study n n
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