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Forest Plot

For each trial or study

estimate (square)

95% confidence interval (CI) (line)

size (square) indicates weight allocated
Solid vertical line of ‘no effect’

If Cl crosses line then effect not significant (p>0.05)
Horizontal axis

arithmetic: RD, MD, SMD

logarithmic: OR, RR
Diamond represents combined estimate and 95% CI
Dashed line plotted vertically through combined estimate



Effect Size Measures

Qutcome
Discrete cContinuous
(event) (measured)

LN

Odds Relative Risk
Ratio Risk Difference
(OR) (RR) (RD)



What are dichotomous
outcomes?

when the outcome for every
participant is one of two
possibilities or events

= alive or dead

= healed or not healed

= pregnant or not pregnant



What were the chances of

that?
m Risk and odds
- express chance in numbers

- for dichotomous outcomes,
express the chance within a
group of being in one of two
states

- particular statistical meanings,
calculated differently



RiIsk

- 24 people drank coffee
6 developed a headache

- risk of a headache

= 6 headaches / 24 people who could have had one
=6/24 = Y4 =0.25 = 25%

articipants with event of interest

total no. participants




Odds

- 24 people drank coffee
6 developed a headache

- 0odds of a headache

= 6 headaches/18 without headaches

=6/18 =1/3=0.33=1:3 (notusually
as %)

odds = no. participants with event of interest

no. participants without event of interest




Do risks and odds differ
much?

m Two examples from caffeine trials

- 5 people with ‘headaches’ out of 65
- chance of having a headache
risk = 5/65 = 0.077 odds = 5/60 = 0.083

- 130 people ‘still awake’ out of 165
- chance of still being awake
risk =130/165=0.79 odds =130/35=3.71



Comparing two groups

NO

Headache headache Total
Caffeine 17 51 68
Decaf 9 55 64

Total 26 106 132



Comparing two groups

effect measures

m risk ratio (RR) (relative risk)

= 0dds ratio (OR)

m risk difference (RD) (absolute risk

reduction)

all estimates are uncertain, and
should be presented with a
confidence interval



Risk ratio

Headache No headache Total
- risk of event with intervention Caffeine 17 51 68
= 17/68=0.25 Decaf 9 55 64
- risk of event with control — 26 106 132
= 9/64=0.14
m risk ratio = intervention risk
O control risk
m =17/68 = 0.25 =1.79
O 9/64 0.14
[ |

Where risk ratio = 1, there is no difference between the groups



Expressing it in words

Risk ratio 1.79

m the risk of having a headache with
treatment was 179% of the risk In
the control group

m Intervention increased the risk of
headache by 79%

mOr for areduction in risk:

Risk ratio 0.56

m the risk of having a headache with Decaf was
56% of the risk in the caffein group

m intervention reduced the risk of headache by
44%



Odds ratio

- 0odds of event with intervention

=17/51
- odds of event with control
= 9/55

m odds ratio = intervention odds

control odds
m =17/51 = 0.33 =2.06

= 9/55 0.16

Headache No headache

Caffeine 17 51
Decaf 9 55
Total 26 106

Where odds ratio = 1, there, is no difference between the groups

Total

68
64

132



Expressing it in words

Odds ratio 2.06

m intervention doubled the odds of headache

m intervention increased the odds to 206% of the
odds in the control group

m intervention increased the odds of headache by
106%

m or for areduction in odds:

Odds ratio 0.48
m Decaff reduced the odds of headache to 48% of the odds in the caffein

group
m Decaf reduced the odds of headache by 52%



" A
Headache No headache Total

Risk difference e~ v 51 6

Decaf 9 55 64
Total 26 106 132
- risk of event with intervention
= 17/68=0.25
- risk of event with control
= 9/64=0.14

. risk difference = risk with intervention — risk with control

m=17//68 - 9/64
m=025-014 =0.11

B Where risk difference = 0, there is no difference between the groups



" S
Expressing it in words

Risk difference 0.11

m intervention increased the risk of headache by 11
percentage points

= 14 out of 100 people experienced a headache in the
control group. 11 more people experienced a
headache with caffeine.

mOr for areduction In risk:

Risk difference -0.11
m intervention reduced the risk of headache by 11 percentage points

m 14 out of 100 people experienced a headache in the control group. 11 fewer
people experienced a headache with caffeine.



Now it's your turn!

Event No Event Total
Intervention 2 8 10
Control 5 5 10
Total 7 13 20

1. calculate:

risk ratio for the effect of treatment on chance of event
odds ratio for the effect of treatment on chance of event

2. express the results in words



The answers

_ = ="""=04

m Risk ratio 5/10 0.5
:2/820.25:0.25

5/5 1

m Odds ratio



Communication

OR iIs hard to understand, often
misinterpreted

RR Is easier, but relative
= can mean a very big or very small change
RD Is easiest

m absolute measure of actual change in risk
m easily converted to natural frequencies or NNT



Review: Heparin versus placsho for non-5T eevaion acie coronary syndromes
Comparizon: 1 Incdence ol death over all ime pericds
1 Heparin va placebo or unireated coniol
Contral

Shudy or subgroup Treatmen

Rizk Rafio Weight

Risk Rafo

n'N n'N M-H, Fized 95% CI M-H, Fized 95% I
1 LMWH
FRISC 190 7T &/76T 0.5 % oem [ 023, 2.45
Gurinke 1295 e [alic"d Ned esdmable
Subtotal (95% CI) 809 93 gl 9.5 % 089[0.33,245]

Todal events: 7 (Treatmnend), & (Conirdl)
ey nol applicalble
alMsdiect: £ = 0.22 (P - 0.23)

Todal everts: O (Treatmend), 1 (Condrol)
Heterogeneity: nol applicable
Teet tor overall stect: £ = 062 (P = 0.50)

2 UFH + warlarin
Cohern 1920

17.2%
17.2%

Coher 1904

Subtotal (95% CI)

Todal events: 2 (Treatmend), 2 (Conirdl)
Heterogensity: nod applicabls

Test tor overall etect: £ = 0.04 (P = 0.87)

otal (95% CI) - 100.0 %
Todal events: @ (Treatment), 11 (Conirol)
Hetrogeneity: Chit = 0,29, di = 2 (P = 0.82); = <0.0%
Tesd for overall eflect: £ = 0,20 (P - 0.70)

Teed for subgroup ditierences: Chiz = 028, o = 2 (P = 0.22), = 000

Neod esdimalde

Neod esdmalble

0.23[0.01, &.04
0.33[0.01,8.04]

Ned esdmable

1.04[0.15, 7.24 ]
M[0.15,7.24]

0.54[0.36,1.595 ]

—_— | 1 — Il
.o o1 1 10 100
Favours reaiment Favours conia

1.1. Comparison 1 Incidence of death over all time periods, Outcome 1 Heparin vs placebo or

untreated control.

Andrade-Castellanos CA, Colunga-Lozano LE, Delgado-Figueroa N, Magee K. Heparin versus placebo for non-ST elevation acute

coronary syndromes. Cochrane Database of Systematic Reviews 2014, 6. Art. No.: CD003462. DOI:

http://dx.doi.org/10.1002/14651858.CD003462.pub3



Forest plot

21

Comparison: Subgroup: Quality of Blinding
Outcome: Lumbar BMD

Expt Expt il trl WD Weight WD
Studdy M meani =) n meani=d) (953 Fixed) % (9:3%C1 Fixed)
Blinding = 0
Ewvansz 1993 15 24009100 11 -4.7004.40) _ 1.7 FA00[1.811 12.589]
Gurlek 1997 10 454 (17 .98) 10 014342 0.4 4,400 [-6.9532,15.732]
Moartessari 1997 40 £.25 (5.02) 34 -0.0579.20) 34 B.310[2.8459.772]
Wimalawwanzsa 95 14 4.220393) 14 -22503589) G0 B.470 [3696 9.244]
Wimalawansa 95 16 4,30 (2500 16 -0.90¢2.40) —_ 14.1 5.200[3.393,7.007]
Subtotal (95%C0 a3 a3 -l 260 76T [4.4357.100]
Chi-square 1.02 (df=4) Z=048
Blinding =1
Herd 1997 G4 214 (3.78) 71 -1.7203.49) = 30.9 3,860 [2 635 5.052]
Meunier 1997 235 055 (4.13) 24 2340402 8.4 2820 [0632 5.208]
Pouilles 1957 43 0,06 (5900 43 24614 44) — 95 2520[0H34727]
Storm 1530 22 4800779 21 -4 50787 —_ 21 9300 [4 587 14.013]
Wigtts 1990 92 42007 B a0 1.35 (7.98) —_— g4 2820 [0.545 5.095]
Wigtts B 1990 a3 5.200(6.75) a3 147 (5.83) —_— 137 3.730[1.895 5.565]
Subtotal (95%C0) F39 337 - 4.0 3.579[2.789,4.570]
Chi-square ¥.52 (df=3) =558
Tatal (95%CI) 434 422 oy 100.0 4145 [3.469 4.528]
Chi-square 16.20 (df=101 Z=11 96




Forest plot

Outcome:

Comparison: 01 RISPERIDONE versus CLOZAPINE
02 Leaving the study early

Fawours izperidons Fawours clozapine

risperidone clozapine RR Weight RR
%y\ nH (95%Cl Fized) % (95%C1 Fized)
Clozapine 1936 22139 G20 —h— 13.2 1.88[0.91,3.58]
Clozapine 19983 0743 9743 150 1.00[0.44,2.27]
Clozapine 1935 341135 361138 @Z g27 091061,1.36]
Clozapine 1999 IFRE 014 oo Mot Estimakle
Clozapine 2000 179 11 = a0 0.20[0003,1.40]
Total{35%Ch BE 1 241 591226 il 100.0 0.99[0.73,1.35]
Te=t for heterogeneity chi-square=5.76 df=3 p=012
Test for overall effect z=-0.06 p=1
12 1 510
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Qutcpme—_02 Leaving the study early
risperidone clozapine RR Weight RR
Stddy nH nH (95%Cl Fized) U (95%CI Fized)
Clozapine 1996 22139 6120 +—— 132 1.88[0.91 3.58]
Clozapine 19953 0743 9143 1510 1.00[0.44 2 27]
Clozapine 1935k i3 387138 @Z g2.7 091061 ,1.36]
Clozapine 19949 NS 0r14 0o Mot Eztimable
Clozapine 2000 119 E111 = 90 0.2000.03,1.40]
TXal(35%C0 BE J 241 50226 il 1000 0.9900.73,1.35]
Te=kfor heterogengfty chi-square=576 di=3 p=012
Test f fect z=-008 p=1
1 1 510
Fawours rizpendone Fawaurs clozapine
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early
risperidone clozapine RR Weight RR
Study M (95%C1 Fized) % (95%Cl Fized)
Clozapine 1996 22139 6120 —— 13.2 1.88[0.91 3.88]
Clozapine 1993a 9143 5143 150 1.00[0.44 2271
Clozapine 1995k 347135 3138 ﬁ: G2.7 0910061 ,1.36]
Clozapine 1993 0115 0r14 0o Mot Extimakle
Clozapine 2000 114 E111 9.0 0.2000.03,1.400
Totall35%C1) BE 241 507226 il 100.0 0.99[0.73.1.35]
Test for heterogeneity chi-square=2.7
Test for overall effect z=-006 p=1
13 1 510
Fawours rizpendone Fawours clozapine
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early

risperidone clozapine RR eig RR
Study nH nH (95%C1 Fized) % (95%Cl Fized)
Clozapine 1996 22139 6120 —— 13.2 1.88[0.91 3.88]
Clozapine 1993a 9143 5143 150 1.00[0.44 2271
Clozapine 1995k 347135 3138 ﬁ: G2.7 0910061 ,1.36]
Clozapine 1993 0115 0r14 0o Mot Extimakle
Clozapine 2000 114 E111 = 9.0 0.2000.03,1.400
Totall35%C1) BE 241 507226 il 100.0 0.99[0.73.1.35]
Test for heterogeneity chi-square=3.76 df=3 p=0.12
Test for overall effect z=-006 p=1

1z 1 510 \/
Fawours rizpendone Fawours clozapine
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Forest plot

/N

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early
risperidone clozapine RR Weight RR
Study nH nH (95%C1 Fized) % (95%Cl Fized)
Clozapine 1996 22139 6120 —— 13.2 1.88[0.91 3.88]
Clozapine 1993a 9143 5143 150 1.00[0.44 2271
Clozapine 1995k 347135 3138 ﬁ: G2.7 0910061 ,1.36]
Clozapine 1993 0115 0r14 0o Mot Extimakle
Clozapine 2000 114 E111 = 9.0 0.2000.03,1.400
Totall35%C1) BE 241 507226 il 100.0 0.99[0.73.1.35]
Test for heterogeneity chi-square=3.76 df=3 p=0.12
Test for overall effect z=-006 p=1
11 \Q 1 5/ 510
Fawours izpendone Fawglrs clozapine
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Forest plot

Outcome: 02 Leaving the study early

Comparison: 01 RISPERIDONE versus CLOZAPINE

Test for heterogeneity chi-square=3.76 df=3 p=0.12
Test for overall effect z=-006 p=1

risperidone clozapine Weight RR
Study nH n'H IXE % (95%CI Fixed)
Clozapine 1996 22139 6120 —— 13.2 1.88[0.91 3.88]
Clozapine 1993a 9143 5143 150 1.00[0.44 2271
Clozapine 1995k 347135 3138 ﬁ: G2.7 0910061 ,1.36]
Clozapine 1993 0115 0r14 0o Mot Extimakle
Clozapine 2000 114 E111 = 9.0 0.2000.03,1.400
Totall35%C1) BE 241 507226 il 100.0 0.99[0.73.1.35]

A 2
Fawours rizpendone

g 10
Fawours clozapine

27



Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early

risperidone clozapine RR Weight RR
Study nH nH (95%C1 Fized) % (95%Cl Fized)
Clozapine 1996 22139 6120 —— 13.2 1.88[0.91 3.88]
Clozapine 1993a 9143 5143 150 1.00[0.44 2271
Clozapine 1995k 347135 3138 ﬁ: G2.7 0910061 ,1.36]
Clozapine 1993 0115 0r14 0o Mot Extimakle
Clozapine 2000 114 E111 = 9.0 0.2000.03,1.400
Totall35%C1) BE 241 507226 il 100.0 0.99[0.73.1.35]
Test for heterogeneity chi-square=3.76 df=3 p=0.12
Test for overall effect z=-006 p=1

: L [
Gurs risperdone Favours cln:lzapinlu_>
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE

Outcome: 02 Leaving the study early
risperidone clozapine RR Weight
Study nM nH (95%Cl Fixed) o (95%CI Fixed)

Clozaping 1996 22139 Bra0 +—a— 13.2 1.88[0.91 ,3.88]
Clozapine 1998 9143 9143 15.0 1.00[0.44 227
Clazapine 1995k L N ﬁ: G2.7 0.81[0.81,1.36]
Clozapine 1599 o5 orn4 0o Mot Estimakile

Clazapine 2000 1149 6111 & an 0.2000.03,1.40]

Totall35%C1) BE 241 507226 il 100.0 0.99[0.73.1.35]
Test for heterogeneity chi-square=3.76 df=3 p=0.12
Test for overall effect z=-006 p=1

A 2 1 g 10
Fawours rizpendone Fawours clozapine
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early

risperidone clozapine RR Weight RR
Study nH nH (95%C1 Fized) % (95%Cl Fized)
Clozapine 1996 22139 6120 —— 13.2 1.88[0.91 3.88]
Clozapine 1993a 9143 5143 150 1.00[0.44 2271
Clozapine 1995k 347135 3138 ﬁ: G2.7 0910061 ,1.36]
Clozapine 1993 0115 0r14 0o Mot Extimakle
Clozapine 2000 114 E111 = 9.0 0.2000.03,1.400
Totall35%C1) BE 241 507226 il 100.0 0.99[0.73.1.35]
Test for heterogeneity chi-square=3.76 df=3 p=0.12
Test for overall effect z=-006 p=1

A 2 1 g 10
Fawours rizpendone Fawours clozapine
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early

risperidone clozapine RR Weight RR
Study nH nH (95%C1 Fized) % (95%Cl Fized)
Clozapine 1996 22139 6120 —— 13.2 1.88[0.91 3.88]
Clozapine 1993a 9143 5143 150 1.00[0.44 2271
Clozapine 1995k 347135 3138 ﬁ: G2.7 0910061 ,1.36]
Clozapine 1993 0115 0r14 0o Mot Extimakle
Clozapine 2000 114 E111 = 9.0 0.2000.03,1.400
Totall35%C1) BE 241 507226 il 100 0.99[0.73.1.35]
Test for heterogeneity chi-square=3.76 df=3 p=0.12
Test for overall effect z=-006 p=1

A 2 1

Fawours rizpendone Fawours clozapine
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early

risperidone clozapine RR Weight RR
Study nH nH (95%C1 Fixed) o (95%CI Fixed)
Clozapine 1996 22134 G420 —a— 13.2 1.86[0.91 3.88]
Clozapine 199843 9143 9143 150 1.0000.44 2 27
Clozapine 1995k 341135 381138 ﬁ: 627 0.91[0.61,1.36]
Clozapine 1934 013 0i14 0.0 Mot Estimakle
Clozapine 2000 159 i1 o 9.0 0.2000.03,1.40]
Total 291226 afn=- 100.0 0.99[0.73,1.335]
Test for heterogeneity chi-zguare=576 di=3 A2
Test for overall effect z=-006 p=1
13 1 510
Fawours rizpendone Fawours clozapine
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