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Levels of Evidence

Box 2. Hierarchies of evidence for questions of therapy, prevention, aetiology
or harm#

Level 1a  Systematic review (with homogeneity) of randomised controlled trials (RCTs)
Level 1b Individual RCT (with narrow confidence interval)

Level 1c  All-or-none studies

Level 2a Systematic review (with homogeneity) of cohort studies

Level 2b Individual cohort study (including low quality RCT; eg <80% follow-up)
Level 2¢ 'Outcomes’ research; ecological studies

Level 3a Systematic reviews (with homogeneity) of case-control studies

Level 3b Individual case-control study

Level 4 Case senes (and poor quality cohort and case-control studies)

Level 5 Expert opinion without explicit critical appraisal, or based on physiology, bench
research or ‘first principles’







Confidential Interval

Aszsuming a Confidence Lewel of 2?5

The "True' Population
/ Estimated Sample Proportion

-1.926 x Std Error - H - 1.96 x Std Error
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67 107 147

ue choose a sample size, n, so that if large numbers of
sanmples are taken, 95/ of the proportions ohtained in the samples will fall
hetueen b and 147 if the true mean is 18, It is also true that 95
confidence limits calculated for each of these samples will include 187 (the
true population proportion), 957 of the time.

95% c' A 95% confidence level means
fOl' P that 95% of the intervals would
include the parameter;

P
Sample



95%Cl1

* RR=1.2 95%CI 0.9-1.9

* RR=1.2 957%CI 1.1-18.7

* RR=1.2 95%CI 1.1-2.3



“How Many Sub J@CTS Do We Have To Study ?“

The time to answer this question is before the study is done.

Gordis L. Epidemiology 2"¢ edition. W.B Saunders Company, Philadelphia, 2000.
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Sample Size

el &1 Type |l error -
Erpor Type Il error -

 Prevalence
+ Expected difference



Type I Error/ a

Probability that if the two SAMPLES
differ this reflects a true difference

in the two POPULATIONS

confidence level or 1- a : 95%



Type Il Error/ f Power/1-f

 No effect observed, when in fact there is a
real effect

* |f the test hypothesis is false, but is not
rejected, the incorrect decision to not
reject is called type-II error, or beta error.

» POWER=1-



PREVALENCE & EXPECTED DIFFERENCES

o Literature

o Pilot studies

o Expert opinion

o Clinical significance

o Basic science evaluation



The effect of prevalence

RR=2

i lclﬁ{
ffe

Frequent event 20%

Rare event 2%

20/100 —>40/100 2/100 = 4/100 |Small
sample
200/1000-»400/1000 | 20/1000-»40/1000 |Large

sample




WWW.CDC.EPIINFO

CDC Home

} Centers for Disease Control and Prevention
§ CDC 24/7: Saving Lives. Protecting People.™ |
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COHORT
(power = 80%, a=0.05)

Tables €2 x 2, 2 x n»

Ch

Population supue
Cohort or cross—sectional

Unmatched case-—control
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Epilnfo Uersion b Statcalc Novemher 1993
Unmatched Cohort and Cross-Sectional Studies (Exposed and Monexposed)

Prohability that if the two SAMPLES differ this reflects a true
difference in the two POPULATIONS {Confidence level opr 1-uw) - 7

Prohahility that if the two POPULATIONS differ, the two SAMPLES
will show a “significant" difference (Power or 1-62 : 80.88 ;

Ratio {Mumber of Unexposed : Mumber of Exposed) : 1:1

Expected frequency of disease in unexposed group -

Please fill in the closest value to he detected for ONE of the following:

Risk ratio (RR> or relative risk--closest to 1.0@

Odds ratio (OR)--—closest to 1.008 f
Percent disease among exposed--closest to ¥ for unexposed : 1.18 ¥

F4-Calc Fb-0pen File F18-Done




Povep
80.08 »

80.0
70.0

Unex:Exp
1:1

statcalc

Risk
Ratio
1.18

Ddds
Ratio
1.18

Dizease

in Exposed
1.18 ¥

Change values for
inputs as desired,
then press F4 to
recalculate.

Fi-Print

Unmatched Cohort and Cross-Sectional Studies (Exposed and Nonexposed)
sample Sizes for 1.88 ¥ Disease in Unexposed Group

sample Size

Unexp.
165,089

130,462
165,889
244,678
356,798
165,089
220,332
272,817
383,763
408 , 848
327,069
246,886
124,576
111,868
104,313

F6-0pen File

Exposed
165,089

138,462
165,089
244,678
356,798
165,089
220,332
272,017
383,763
162,812
109,023
123,043
249,153
333,205
417,252

F18-Done



Cohort Study-Examples

(power = 80%, a=5%)

Unexposed Exposed Outcome among RR- Unexposetl
(n) (n) Unexposed minimal Exposed Ratio
165,089 165,089 1.0 1.1 1.0
16,389 16,389 0.5 1.5 1.0
8,145 8,145 1.0 1.5 1.0
5,065 5,065 0.5 2.0 1.0



Case-Control Study

(power = 80%, Cl=95%)

ilnfo Uersion 6 Statcalc Movember 1993

Tahles (2 x 2, 2 % nd
Ch
——| Population survey
Cohort or cross—sectional

Unmatched case—control

F6—0pen File FiB-Done



ilnfo Uersion 6 statcale November 1993
Unmatched Case—Control Study (Comparison of ILL and NOT ILL)

Probability that if the two SAMPLES differ this reflects a true
difference in the two POPULATIONS ¢(Confidence level or 1-a) - ?:

Prohability that if the two POPULATIONS differ, the two SAMPLES
will show a “significant" difference (Power or 1-62 : 80.688
HNOT ILL/HILL ¢1 means egqual sample sizes)

Expected frequency of exposure in NOT ILL group

Please fill in the closest value to he detected for ONE of the following:

Odds ratio (QR>-—closest to 1.80 . 2.00
Percent exposure among ILL group——closest to % for NOT ILL : 26.89 ¥

F4-Calc F6—0pen File F18-Done



e Statcale

Epilnfo Uersion 6 Statcalc Nove

Unmatched Case-Control Study (Comparison of ILL and MNOT I
Sample Sizes for 15.688 ¥ Exposure in NOT ILL Group

NOT ILL Exposure  Odds Sample Siz

Conf . Pouver :1LL in ILL Ratio NOT
! » B80.88 1:1 26.87 » 2.08 2
968.88 " " 181 1
95.88 x " " Change values for 225 2
99.88 " " inputs as desired. 327 3
99.98 " " then press F4 to 478 4
95.88 » 8Q0.88 " recalculate. 225 2
" 968.88 " 295 2
" 95.88 " 368 3
" 99 .88 " Lel L
" 80.688 4:1 L32 1
" " 3:1 432 1
" " 2:1 328 1
" " 1:=2 172 3
" " 1:=3 155 4
Y Y 1:4 146 5

Fi1-Help F5-Print F6—0pen File




Case-Control Study

(power = 80%, CI=95%)

Controls Cases % Exposed in Minimal Cases/Controls
(n) (n) Controls OR Ratio
225 225 15.0 2.0 1.0
691 691 15.0 1.5 1.0
447 447 30.0 1.5 1.0

676 338 30.0 1.5 2.0



In summary....

Sample Size

!

Prevalence

!

Expected
RR/OR
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