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The Scottish surgeon, in 1747,
described a planned trial. Lind became interested
In scurvy, which killed thousands of British
seamen each year. He was intrigued by the story
of a sailor who had developed scurvy and had
been put ashore on an isolated island where he
subsisted on a diet of grasses and then recovered

from the scurvy.
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DESIGN OF A RANDOMIZED TRIAL

{Defined Population}

|
[RANDOMIZED

{ New Treatment 1 CUREntlireatment:

Iinorovee o Irnorovee
| Noi lrnareovecl

Noi Irnorovecel
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R.C. T Topics:

Target population and sample@
Sample size (Alpha & Beta errors, Effect size)aD

Selection criteria @)
Inclusion criteria@l
Exclusion criteria@l)

Samplingh
Convenience samples ¥
Probability samples ¥
Simple Random Sample ¥
Stratified Random Sample %
Cluster Random Sample ¥*
Systematic Random Sample #



R.C. T Topics (continue):

Random Allocation@l)

Choosing an accessible populational

Measurement Scales (Continuous, AN
Ordinal, or Categorical measurement,

Precision of MeasurementsF

18



Strategies for enhancing precision:

Standardizing the measurement methods -

e.g. variation in blood pressure measurement due to
variable rate of cuff deflation (faster than 2mm Hg/sec or
slower)

Training the observers/raters -

e.g. variation in BP due to variable observer technique
(applying and calculation of KAPPA)

Refining the instruments -

e.g. variation in BP due to the digit performance
Automating the instruments -

e.g. variation in BP due to variable observer technique
Repetition the measurement -

€.J. usSe mean of two or more BP measurements
19



Accuracy AND Quality control

Controlling of Observer Bias, Subject Bias,
Instrument Bias

Confounding variables and control of them
Randomization

Blinding

What are the main outcome variables?
Applying the interventions

Monitoring the outcomes (Who will monitor, how
often to monitor, how to monitor)

Follow-up (Procedure, Duration or length,
Maximizing follow-up, Minimizing the loose of
follow-up)

Analyzing the results

20
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Parallel Design
Design Cross-over
Design Factorial
Mega Design
Sequential Design
Fixed size Design
Open Trial
Single Blind Trial
Double Blind Trial
Triple Blind Trial
Zelen’s Design

2 Venberg'’s Design
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RANDOMIZED

THERAPY A THERAPY B

Observed

i‘i'tt?s ‘11” 3
[mt?w‘r -3

Observed

© Elsevier Ltd. Gordis: Epidemiology 3E www.studentconsult.com



B: Unplanned crossover in a study

RANDOMIZED

MEDICAL
CARE

©) Elsevier Ltd. Gordis: Epidemiology 3E www.studentconsult.com



Factorial J,e56 21,0
Design :
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Fractional Design

Treatment B

+ -

Treatment A

+ Both (A) and (B) (A) only

_ (B) only Neither (A) nor (B)

29
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Factorial design used In a study of
aspirin and beta-carotene.

Randomized
22,071
Aspirin Placebo
11,037 11,034
Beta-carotene Placebo Beta-carotene Placebo
5517 5,520 5520 5514

© Elsevier Ltd. Gordis: Epidemiology 3E www.studentconsult.com
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Sample Size Specification

Alpha (cy OR Type I error

Beta () OR Type II error

Power (1- 3)

The difference in response (outcome) rates
An estimate of the response (outcome) rates

Whether the test should be One-sided or Two-
sided

40



Four Possiblilities in Testing Whether
the Treatments Differ

The treatments do not differ, and we
correctly conclude that they do not differ.

The treatments do not differ, but we conclude .
that they do differ.

The treatments differ, but we conclude that .
they do not differ.

The treatments do differ, and we correctly -
conclude that they do differ.

41



Reality

Treatments are Treatments are
not Different Different

Decision

Conclude Correct Type Il error
Treatments are not Decision

Different

Conclude Type | error Correct
Treatments are Decision

Different

42



Term Definitions

o= Probability of making a type | error
= Probabillity of concluding the treatments differ when
In reality they do not differ

B= Probability of making a type Il error
= Probability of concluding that the treatments do not
differ when in reality they do differ

Power= 1 - Probabllity of making a type |l error
=1 - B
= Probability of correctly concluding that the
treatments differ
= Probability of detecting a difference between the
treatments If the treatments do in fact differ

43



. Efficacy =

(Rates in those who received Placebo)- (Rates in those who received treatment

(Rates in those who received Placebo

. Number of patients who would need to be treated INNT)
1

NNT -

(Rate in Untreated group) — (Rate in treated group)

e.g. The mortality rate in the untreated group is 17% and in the
treated group 1s 12% THUS NNT=1/17%-12% = 1/0.05= 20

This means: we need to treat 20 patients to prevent one death.
c. Internal & External Validity

44



. Stratified Randomization (e.g. Stratification to
Low-risk and High-risk groups)

1000 Patients

Stratify by Sex:

600 Males

Stratify by Age:

360 Young 240 Old

Randomized Each Subgroup:

400 Females

300 Young 100 Ol

180+120+150+50=500

180+120+150+50=500

45 New Treatment

Current Treatment



What Must Be Specified to Estimate the Sample Size

Needed in a Randomized Trial?

The difference Iin response rates to be -
detected

An estimate of the response rate in one
of the groups

Level of statistical significance (a) -
The value of the power desired (1 -3) -

Whether the test should be one-sided or -
two-sided

46



Randomized Clinical Trials (Further Issues)

Selection of Subjects

Allocation of Subjects to Treatment groups®

. Studies without Comparisons (e.g. Case Series, Quasi—
experimental)

. Studies with Comparison
— Historical Controls (e.g. Use of Medical Records)

— Simultaneous Nonrandomized Controls (e.g. Using of
odd numbered day of the week, OR Using of Ship stuft
for effect of Anti-Nausea pills to test during a voyage,

- Randomization (e.g. Selection from Random
Numbers)

Defined Population
47
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Data Collection OR Information

Gathering on Subjects
. Treatment e

. Outcomes °
. Masking (Blinding) °
. Duration of Follow—up -

Inclusion & Exclusion criteria °



CONsolidate Standards Of Reporting
Trials

(B bosl,5 9,155 g5lwas ,LSO)

49



S laibiwl gl 0L Sl W sl ans Jgb yo
3 (2 bo31 5l Sl 4o bbbyl 55 CadaS (o
CONSORT [1] Joadlygiws o Jols 45 suis plxl
30 ol oud sl 4y dswd 9 60w 1445 Jlw o

9 Al oo ledbl .cvw!l g0 Yoo JLu
Y929 1) (W] axdo )5 3590 (pl 5O (Guae
3,15
http://www.consort-statement.org

CONsolidate Standards Of Reporting
L (glojl,l5 o)l55 g 5lwan )LsG) Trials.



http://www.consort-statement.org/

Solai Wb B I yT I ity 3 51 9 CONSORT Jod! ygiwd Comnd S ¢

Odww

Sgud 080 s s Mals Wb as g9,le0 Al u.w).QS

WSS g ylee
b s39Uar ool Mio) andllan o 181 4y by ylo yd bl ogox — 1
(ool Gy 4 (5055 Bolas

doJdLo

asdlbao plos! Juds (sl 590 —2 LS

a9,

SleMbl (591 @oar (K0 9 (yloj oyl slows Sl sl ylure —3

axlllae 35 uiiS e pis glac!

ol 9 (NS 09,5 w40 o Jlos!l alsluw Guds wliys -4
oliles 50y G80

(o3loyo) als-lone

astllae & Lo po cdnd 15 (yg0)] 5 golass! Blual -5

Slon|

ol G rSeilnsl b9y 9 oloj gl g adgl ool 80 iy -6
g puS oIl oS 31 (Lol (gl a8, s (sl gy o it

A5 0590 lavely

S i slusi 093 & yguo 30 9 Al diged pzxs> dawlxo -7
axlllagacge il yiog) ploil sly guelsd g anlllao ploxil plSn (sl g0

45 g0d pxs>




CONSORT Joad! y giand G oS>

OOy (SHolad

Ly e Dlij o Solas slacl dllss adgs gl a8, 5 4 sla ig, -A
(Wools (gansail by (g2 S s Mio) 35250 (slacydgomms 4,

olas slacel llos wudgs

lis rils o5 ate slp aid) )5 4 sla by, (10,5 (aseine -4
adllas £4,0 5l L bolucsl Solas

Lyl yo Cluct! Slai dlos publs &S5 L5 g g,

aS (gol,8l g wiloo )57 adgi 1, Solay slacl allss as™ (g0l 81 55 -V -
Ailosgs b leyo 5l alas™ o 4y )l L Clucs! Jggaco

Jed

@ 0leyd g9 4 S &5 018l (g5l )05 g, szl pae b 121 V)
Al o cpl )0 Edg0 b, B9z g wilosg )9S a8, IS

00 19

OB 185 0550 ladaly Ll 5l leeg,5 anlie gl p oS ola g, -\ Y
s 55 sl el il (i oo ol iy o 4285

& bol s b,

‘00‘
@o

Ao Sy o bux ) Al o o 0 asdllas o HFaS &5 15 5ads olaws )Y
09,5 o 0 axdllas 3L o g0 ol\8l dlass 5138 > jeb 4y (04 coly iules
aS ol Bl slaws il ools plais! Solal Ojso 4y aS ol 3l slaws «yle jo
Slaxi g QA 165 (6 S Ho a5 (gol,8l slaay is S cél yo 1) a0 a0 ey

US55, 28 Slga 555 53 oyl 0255 5 s, 2 390 i el o 45 (513
38 G515 sl s 55 b anllas

axflao jo (Basss oS Wb olows




CONSORT o1 5 giwsd coumad <S>

oSy 4 baspo Ol g anllao jo slows 2 P 3y loj —1F

S ’!
w ﬁ o »

asdllan 3590 S 81 Sl 9 Sl ,Fao0d ilasuine —10

al gvoosls

A 3 O 90 &5 dxllan 09,5 W2 JO 0USS TSyl g O y8l Slaws -V F
(L% 45 Yo/e Do) o8 dlasl & yguo 4y 25lasd,S 41,8 fudxs g
YOI

uﬁ‘w; )‘)3 JM 0)9.0 AS ‘SQ)‘B.O oy

30 bl 3l Glaods s gl g adgl sbuoly I plas yo gl -1V

B3 o pod 4y a8 415 a4 yloyd 5T 031050 31 6,91 0 g 09,5
B9 353 (140 oylaeb! aliold M) of

(bl 3 a1 3,9

el i 2icy Jeloxs Jolis il g0 45 4L o Juloxs 1A
Tl ol ped 4 b ubl oud (ulaainb Juloxi' b g Laog )5
Do y5

< sl s

09,5 M 30 o (Hx OIFIL g o olloli gladoly plod -4
gt o ytd b Sloyo

oellol slvaoly

o’oal

*

&b caxillae slodns 48 (ygo3l 4 dzgi bl gl ywds — Yo
b s g bo yogw jB 50w 51 00 b ylas g 09Il 5595
S plxil wily L glaaisl

|“¢ ® e
@0 JN

53 Ladly (=)L lxel) pooni Gl (owyp =T

TS (og paesd b5

B sloazil 4 255 b aalllno g5 51 25 bkl 5y —YY

astllan 1 S bloseuw!




54

Sowlodg) 4> yho dnd 8 @

Scwl 00 gy 4> a3 090 ol

Sowl o jgai ol 3o (wgo WS 4>

Sl 4B 5 515 (49031 9590 Ry ¥ 42
Sl o it 4% ol 30T 415 (619 dadllae C Cautod>
Iwl 08g) 4 axfllne 31 795 g axdllae 4199, Sl yluxe

w0391 42 09 ) S 15900 5 ol sle 39

S0 8y Cowd 31 Axlllao Job 49 4 Wi Sl oukis axdline 8415 48 Wi
Sl o @9 399 g Wbl 4 gke WAl g o yd sledg

50,10 O slow 5152 5 a5 g Sl Jgino o yo LT

$955 9w 4w ¥ 595 g 99 ¥ 595 g Sy Tul ookl (5 3l 595 arlline Sy (Y LT
Sl oy W alio (5 )loT (slaibg s UT Suif 081 4> b &y
fowlodg AU 5k Job LT

03,073l (e (g0 b g w510 o b S 5ol g (Sl gon b B LT

BB BEBHBBHLEBEBBEBBBEBB



P

.- "y ' . * e
r. "h’g;.‘. ‘-":;‘\‘.' A
»;‘_5.

—

AT AE T
W |avasan -

-

':‘3‘ : " ’ .  .



