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Liel]e € are: flawed!”
> Mot S_r, Ies are seriously flawed!
Vigat 5 the definition of a good study?



“Prysie Jarrs’-' an do more to admit the existence of
lmcerrp nty poth to themselves and to their
oguz:.f ts Although this will undoubtedly be

__|-

éiﬂlng it IS honest, and It opens the way for

e _--_._—_

~a more intensive search for ways to reduce
— '_ uncertainty.”

-

- : DAVID M. EDDY, MD, PhD

s Eddy DM. Clinical Decision Making. Chicago, American Medical Assocration,
1996
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NONredice the phyS|C|an o the
rlmrlrn_rrrf principles that entail the
IOCE ess of research.

= To evelop a foundation for Research

:_-_’ =t kﬁls Development and the knowledge

—

~ Dbase necessary for interpreting the
- medical literature.



ANELOIMY offaResearchmA
> Abztrzc i “A brief summary ofi the Study

L ? =
e a9

and its findings.
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SRBECkarotnd/introduction e Historic overview information
P related to the research
— e question and its relevance.

3 ]__/I;di—ﬁf—?-' : e A detailed discussion of the
ee——— research design including
e limitations.
~ = Results e Descriptive statistics, graphical
—— representation of data, and

- — results of hypothesis testing
- and findings.

e Discussion/Conclusion e An interpretation of the

findings.
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> Je  of Evidence and Causation
TN |ogy

= St ;ﬁi)eagns

'% ® Stre ength of the Association

—
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‘"B]as and Confounding
e References
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BIHIEISCIE ehce ofi collecting and analyzmg
OJOJJJ} or health data using statistical
TEOL ds. Biostatistics may be used to help
‘n ‘the possible causes of a disease or

,_: W often a disease occurs in a certain

_,_.

~_ group of people. Also called biometry and
biometrics. (NCI)




videmiology
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applying that knowledge
’_:_-;:"-‘ ti on and control of health problems.

EPIDEMIOLOGY
epi — upon
demos - people
logos — study

The scientific study of the distribution
o and determinants of health-related
= states or events in specified
populations, and the application of
resulting knowledge to the prevention
and control of health problems

John Last’s Dictionary of Epidemiology (4th edition) published by Oxford University Press in 2001
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“Greatest Doctor of all
. time!”

& “A National Hero!”

" “Father of
Epidemiology!”



=

Life iExpectancy and Infectious Disease
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Factors Influencing Life Expectancy

Environmental
Factors
(e.g., water quality)
16%
Lifestyle Risk
Factors _
{(e.g., smoking, poor Human BIIICZ’!H_Z]'_*,Jr
diet) (e.g., genetic
50% predisposition to
disease)
24%

Medical Care
10%

source: Hinkle LE, ed. The Effect of the Man Made Environment on Heath and Behavior A Report of
the Inter-University Board of Collaborators. Atlanta, Geordia: Centers for Disease Control, 1977
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ine if a Cause-Effect association
0f rela nship exists.

To f_L el out a Cause-Effect association or
.?rei‘ :OnShIp

— — o — — . S

To dee}
r.

H.' . == -l-l'_._ —

;;o 0 establish or explain observed trends.
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i -—



/ICIE * How do you
Goojel & Ié{hce POOY; determine .CaUSG. and
Jr]emc’“ and no effect relationship?

®* How do you conclude

,of EV|dence’? that an association
constitutes causation.




EVIGEREE: 5ASEC IVIEQICINE

rl1Erelfen)Y

] =trong evidence from at least one published
systematic review of multiple well-designed
randomised controlled tnals.

I] =trong evidence from at least one published
properly designed randomised controlled trial of
approprate size and in an approprate clincal
setting.

1] Evidence from published well designed trials
without randomisation, single group pre-post,
cohort, time seres or matched case-controlled

studies.

I Evidence from well-designed nonexpenmental
studies from more than one centre or research
Qroup.

W Cpinions of respected authonties, based on clinical

evidencs, descriptive studies or reports of
expert Consensus committees.




Svystematic Reviews
and Meta-analyses

Randomized
| Controlled Double

~ Blind Studies
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ﬂlmpstulates for

satlcr]£'965)_¢-}‘~i‘i'

ofi Asseciationk e langerne relative: effie € more
Celljsel fo)la o iipla feleiio)]

aspense: liFthe risk increases with increasing dose of the
r the more! likely the causal rele of the factor. (Pancreatic

gibia)
e

ey Ifi similar associations are found in different studies
rl J: g ent populatlons the more likely the causal role of the
:mp jor. (Literature review)

ae,mporahty Risk factor exposure must precede the outcome.
[fect cannot precede cause)

'_"lﬂ*terventlon Reduction or removal of the risk factor must
== - reduce the risk of the outcome.

= Biological Plausibility a plausible mechanism exists that may
explaini the risk. (thimersol and autism)

e Coherence: Associations between the risk factor and the outcome
must be consistent with existing knowledge. (exercise and obesity)

e
g
e i
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E
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DEIMIIONS . «J:"

[REdEnce = New: cases of disease in a
oooulc\__ . rate.

2 Hre_v?f = EXisting cases ofi disease In a
SpepUIation,, proportion.

ﬁp'_'é.ed A segment of a populatlon that

‘q_. ---

- Unexposed = Comparison group, I.e.
Control group, placebo group.



Defjm

zopUlation “relative”

> el mole Segment of the population under
f'ir,ucl_y_

: j SU -F'é-:' cts or Participants

= Inclusmn/Exclusmn criteria

—

= Internal/External Validity

/N
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pecies to Species Extrapolati
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A J" 'fue effect or association
| -Random Error or Chance

:....
-l-l-
P
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f ~® Systematic Error
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at must Pe consid

IGRI G asseciation dees not
|Iy Imply: causation nor dees It
r|Iy Imply coincidence. The
&lse is also true that lack of

:; *'*‘e felatlon Or association doesn'’t

' necessarlly Imply a lack of causation.

_- ‘Efforts must be made to control or exclude
any potential confounding variables and
sources of bias.
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Retrosp: Ct'Ve Studies individuals with exposure
Studie S,lndlwduals already and follews them; forward in time
With' disease and' attempts from exposure to development of
LOJ establish if there was disease. “Incidence Type Study”.
p ast exposure Can use

- pr revalent or incident cases. Observes exposed individuals for

=== ﬁbSEFVGS diseased development of disease.

e individuals for evidence of

= ast exposure. . .

——— -5 P ® |.e. Cohort, Incidence, Follow up,
= -_ I.e. Case controlled study. or Longitudinal Study.
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RELIOSPE Jt-i\v/ﬂs-;- Pro

NCIGENCE OIf dISEase canl be ehtamed from the

Prospective data.

ONLIG) gE eral population, Common sources for control are a placebo group that is
IoS|oNiel ',) t ‘Lf‘ CASEs, associates comparable to the exposed subjects.
OIIEN0S 0F Gases) | ﬁtéd sample)

13“0 I geligz Randomized pairing is preferred in the selection process.

Sample is drawn from the popoulation and randomized
into exposure or control group.

_'_-_-—-:‘_‘,'ﬁF ects aT'Efdlseased at onset of the study. Can

— ...sé"ect InC|dent cases or Prevalent cases.

Subjects are free of disease at onset of study.

—_-—_:.-l——-

— -—-:_.-l--—

d_;_____Ea_las.mgr;e'common. Bias is less common.
= Rare Diseases Common Diseases
- Less Cost Greater Costs
Less difficult logistics More difficult logistics

Ethical considerations Ethical considerations



= ~ ® Retrospective
- Oowrvgnuf aI study * Nested case Control
- %rroJQJ tlve cohort

. _ﬂ'. T

A IEFospec rJ\H e

';"_ = Cross Sectional Study



aecdotal o atial Ut Important
- Howm FJr y Aypothesis generating

SHViay/ e d to Observational, Case-Control,

~ orF Ut Cohort study

= g_’j'_Jje “root” or route to establishing cause
~ effect relationships.
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REndemized Clinical Interve .
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> Tre XPE efimental Study’ (Gold Standard)

= A oroJrf tlve study with randomization of the
SUIJECTS 'to either the exposed or unexposed

Ufgjjﬁ I:e. Coin toss, random numbered

= sgelection, computer generated random selection

etc

© Can include “Blinding” 1.e. Single Blinded, Double
Blinded, or Triple Blinded.

'\" 1: :"i \tf






SIGIE Dljc;ﬁ ed = Subject or patient unaware if they:
ANENIRNE € xposed! or unexposed group.

DB J_@'P mded — Subject or patient + principal
RVESTige | Or unaware If the subject Is in the exposed or
_llrJﬁ_éﬁ group.

—— -\_._q—- -

-}:: diriple Blmded — Subject or patient + principal
— ,:_r"vestlgator + Data examiner unaware If the subject Is In

—= th_e exposed or unexposed group.

—_

=



DROP OUTS

DROP OUTS

T I I\/I E DROP OUTS
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Ql TCOME

.;_." Present Absent
a o) a+b
xposure C d c+d
Absent
a+c b+d a+b+c+d

Population
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salence = (a+c)/(a+b-+c+d)

=
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T

as the proportion of those people
~In the population with the disease.
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cancer

Negative
o 09937 100000
Fﬁ@ygﬁoker 99993 100000
70 199930 240/0]0]00




/200000 0.00035
= 0.035%
~ OR 35/1000 OR 3500/100000






DROP OUTS

DROP OUTS

DROP OUTS

TIME




A 1e£15k~Raﬁ“ -

0 a prospective study.

e

o L ! — < = JUOD A O A U U JCT U

otal number of subjects that were exposed in our

3 .*Proportion of subjects that were exposed and developed the
itcome. RE (Risk of exposed group)

o

—

= ‘C+D = Total number of subjects that were not exposed in
= ", eur population.

C/C+D = Proportion of subjects that were not exposed and
developed the outcome. RU(Risk of unexposed group)

A/(A+B)/C/(C+D) = Relative Risk Ratio = Probability proportion
Relative(Risk of one group compared to another.)
RE/RU>1, =1, <1
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A/A-'U 63/100000 0.00063
= 0.063 %
= #t,: 7/100000 = 0.00007

- 0.007%
:'*;-A7_-A_+B C/C+D =9




RISk fIcrea

eoX risk= = 1/2X risk = 50%
SBBNncreasedl risk. decreased risk.

= -y =
1’ -

BRIOX rick = e 1/10X risk = 90%

e Jw/n.g éased e decreased risk.

=5 rlsk — 90% increased  — 1/100Xrisk = 99%
:"H—:"':ﬁ'sk decreased risk.

e 1/1000X risk = 99.99

~e 1.5X risk =
decreased risk.

50 % Increased risk.
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— T

SERELEN I thErEXposed populatlon) (Rate In the
I9EY <oox- populatlon)

PNEY(@ )] [c/(c+d)]

- ) of attributable risks may be greater than
= r-l'=c e \because the disease may have multiple
lisk factors.

__ e

= =_° “Population: Attributable Risk (PAR) is the
proportion of a disease in a population
attributed to a particular or given exposure)

 PAR = [PE(RR-1)]/[PE(RR-1)+1]
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Cancer

- QHG Sitive
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T lm g = L] | H

11(0/0]0/0]0)

99993

110/0]0/0]0)

70

199930

740/00/0]0)
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- Attributable Risk

[A/A-RE - C/C+ D] =
~0i000 0)¢ »_0 00007 = 0.00056

__.—_.:._:1'__'__._

p—— -—-:_.-l--—

PAR— [PE(RR-1)] [PE(RR-1)+1]
| —[5(9-1] [5(9-1)+1]

= 4/5 = .8 or 80%
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. ,..j_:'gPresent Absent
a o) a+b
— |Exp C d c+d
| Absent
a+c b+d a+b+c+d
Population
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EENEINS }.. | [etrosSpective or case control study.
21/e o/( - alb C//G — ad/bc
S5 OOD'J:E ltles
(I\J/,J 1 (N/D) =1, (N/D)<1
— = =110 nplies a positive association.
~ & —1 implies a negative association.
s —1 implies no association.

e About equal numbers of cases (a+b) and
controls (c+d) are usually selected.

e An estimate of relative risk.
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= =l O
=

eipjeer "No Etrle)
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=
=3

= 50 30 110

20 70 90

100 100 200




— 5600/600 = 9.3
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J')r\F SepUlation Attributables
QJJ@

= -_'_;' —*F“' R

= [P(OR — 1)]/]P(OR —
= = 1) +1]
= [.3(9.3 - 1)]/].3(9.3
— 1) +1]

= 2.49/3.49 = 71%
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Asbestosis

Vliflars 10 200
WO /m:l, ="
n%mauf #.j;'
‘Miners not
wcrrklng in
Area A

130 70 200

320 10 10]0




Miners

Wordle)l] -f;;‘f' -

10

_l—\r"') |- 1:.- """'_':_. -

Wi 61% not 130 70 20]0)
wc-rrklng in

‘Area A
‘ 320 80 Z10]0
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e Can occur in any study
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2 Ou'ts]de-e" EXtraneols factor exists that is
assoeiated with the exposure of interest and is
2l mrlrr@ cause ofi the outcome of Interest
0)f rlJ@:P Se observed.

== Corn gunder can explain an apparent association
HW ien one really doesn’t exist or conversely can
f;_—fuexpiam WhY an association is not made when

~ one really does exist.

e Can occur In any type of study.



Vigking, Cause- Eff‘ct‘g;‘,
Corlelik |on1 _

— —

et r:o the ‘asso'éiation?
O5E — sponse Relationship?
cf] J_ .e. Complements other existing

—

St
Do
Cogl
_Lﬂ i.e. other studies?

h W l.e. Time sequence exists? (Cause

:':i'-?' Empor
Ej‘fect)’?

- |ntervention effect on risk?

® Biological mechanism Is plausible?

® Coherence with existing knowledge?

,_.—
—



J:L« e Effect Conclusions
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= REMEMBER!
~~ [nvalid associations may be drawn
-~ secondary to Random error or Chance,

and Systematic Error (Bias, or
Confounding)?
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