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The Goal of Statistics

Probability _

B Descriptive
i Statistics
Descriptive
Statistics e
Inference (Inferential Statistics)
Population Sample
Parameters Statistics
(1, 0) (X5S)
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SHOULD | BELIEVE mY MEASUREMEN

Soybeans- Asthm

RR =23
True association Chance?
causal Confounding?
non-causal Bias?
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Jee Diagram of Total Survey Error

Random Error
(chance)

Total Error

Systematic Error
LIES)
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Random Error (Imprecision)

Low High
a. b.
Low
Systematic
Error
(Bias)




Always work In a team
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True Blood

blood pressure
pressure measurement
g (intraarterial cannuia) (sphygmomanometer)
2
= .
< i
-
o
a
® e

O ’.ll:I§l:I-l.
Yo ® ®
O .
5 ———— [crnance| ——
0
E
Z Bias >

80 90

Diastolic Blood Pressure (mm Hg)

Flgure 1.2 Relam}nsmp between pias and chance BIDDd pressure meaaurement&.
by intraarterial cannula and sphygimormancimiater.




Schematic diagram of sampling variability : source
population of 16 has 25% prevalence (bolded) of hyper -
cholesterolemia (elevated blood levels) ; three samples of 5

180
174
215
305
233
276
146
195
205
188
190
295
170
164
248
162

SAMPLE 1

146

SAMLPE 2 295

162
188
164

P = 20%

SAMPLE 3

P = 25%
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reliability, repeatability, precision, variability,

dependability, consistency, stability
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Figure 2.3. Biclogic variability. The number of ventricular premature depolarizations
(WPDs) for one unireated patient on 3 consecutive days. {Redrawn from Morganroth
J. Michelson EL, Horowitz LN, Josephson ME, Peariman AS, Dunkman WB. Limita-
tions of routine long-term electrocardicgraphic: menitcring to assess ventricular ec-
topic frequency. Circulation 1978;58:408-414,
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13. Be confident and proud of
yourself

: Dr Séyyed Alireza Moravveji
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mexposed |exposed
LN

Diseased althy

unexpose\i

unex

v Reference population
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Types of Selection Bias

v Berksonian bias — There may be a spurious

assoclation between diseases or between a
characteristic and a disease because of the different
probabilities of admission to a hospital for those
with the disease, without the disease and with the
characteristic of interest

Berkson J. Limitations of the application of fourfold table analysis to hospital data. B/ometrics
1946;2:47-53

v Berkson’s bias:
— Hospitalization rates differ for by disease and presence/absence

of the exposure of interest
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. Types of Selection Bias
== (cont.)

v Response Blas— those who agree to be in a
study may be in some way different from
those who refuse to participate

— Volunteers may be different from those who are
enlisted
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_ types of Selection bias: (cont.)

v Self-selection bias

— Healthy (or diseased) people may seek out participation in the
study

v Referral bias
— Sicker patients are referred to major health centers

v Non-response bias
— Response, or lack of it, depends on exposure

v Differential loss to follow-up
— EXxposed (or unexposed) group followed with different intensity

v Healthy worker effect
v Self-screen bias (health conscious)
v Referral bias (volunteer bias ) == healthier/high risk
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2.Smile always
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v If iInformation from a study is
erroneously gathered, the
conclusions from the study might
be wrong.

v This Is the "garbage In, garbage
out" analogy from the computer
world

Dr Seyyed Alireza Moravveji
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17.Be brave and courageous

Community Medicine Specialist
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T Misclassification of EXPOSURE

REFERENCE

POPUFATION .
A _
-+ .

+

Exposed j
Cases \ Control
-

Eg...unexposed cases in this STUDY SAMPLE
example tend to mistakenly

report past exposure to a greater
extent than dO COﬂthlS Dr Seyyed Alireza Moravveji
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Misclassification of OUTCOME

REFERENCE

POPUEATION _
Diseased
+ .
+
Exposed
Cases  Control
¥ . < ferereccren Frererererrrreres
Eg...cases in this are STUDY SAMPLE

mistakenly classified as
controls due to low sensitivity
ona SCreening test Dr Seyyed Alireza Moravveji
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3.Share the happiness with
others

r== 7™

L
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Types of Information Bias

e
v [nterviewer Blas — an interviewer’s

knowledge may influence the structure of
guestions and the manner of presentation,
which may influence responses

v Recall Bias— those with a particular

outcome or exposure may remember events
more clearly or amplify their recollections

Dr Seyyed Alireza Moravveji
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- Types of Information Bias
== (cont.)
v Observer Blas — observers may have

preconceived expectations of what they
should find in an examination

v Loss to follow-up — those that are lost to

follow-up or who withdraw from the study
may be different from those who are
followed for the entire study

Dr Seyyed Alireza Moravveji
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~=fypes of Information Bias

==(CONt.)

v Hawthorne effect — an effect first
documented at a Hawthorne manufacturing
plant; people act differently if they know
they are being watched

v Survelllance bias — the group with the
known exposure or outcome may be
followed more closely or longer than the
comparison group

Dr Seyyed Alireza Moravveji
Community Medicine Specialist
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- Types of Information Bias
“*(cont.)

r Misclassification bias — errors are made in
classifying either disease or exposure status

Dr Seyyed Alireza Moravveji
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4.Willing to help others
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NOT BAD TO KNOW!
1)RANDOM ERROR

the distribution of X
with random error

re

with no random error

frequency

the distribution of X ‘

Motice that ranclom error doesn't
affect the average, only the

variability around the average

Dr Seyyed Alireza Moravveji Community Medicine Specialist 50



2)SYSTEMATIC ERROR

the distribution of X
with systematic error

the distribution of X with
no systematic error

frequency

X

Notice that systematic error does
affect the average -- we call
this a bias

Dr Seyyed Alireza Moravveji Community Medicine Specialist 51



=ky/pes of Bias

v Selection bias — identification of individual
subjects for inclusion In study on the basis of

either exposure or disease status depends in some
way on the other axis of interest

v Information (Observation) bias — results
from systematic differences in the way data on

exposure or outcome are obtained from the
various study groups

v Confounding

Dr Seyyed Alireza Moravveji
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Confounding

Observed association, presumed causation

Coffee

Statistical association

Smoking,
Stress

Dr Seyyed Alireza Moravveji
Community Medicine Specialist

MI

Causal association
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Confounding

Observed association, presumed causation

High fat MI

diet

Statistical association Cadsal association

cholesterol
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5.Keep a childlike heart

L
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6.Get on well with different kinds
of people
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Errors in epidemiological
== studies

Error
A

Random error (chance)

Systematic error (bias)

Study size

: Rothman, 2002 i i
Source: Rothma Dr Seyyed Alireza Moravveji
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