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What is a meta-analysis




Example of Canon et al.



Impact of Statin Dose
On Death and Myocardial Infarction

Study Risk N Relative Risk ratio and P-value

Name Ratio Weight 95% confidence interval

Prove-it 0.84 4,162 13% L 0.106

Ato Z 0.86 4,497 19% H 0.096

TNT 0.80 10,001 31% . 0.002

Ideal 0.89 8,888 37% . 0.069
0.80 1.0 1.25

Favours high dose Favours std dose



Narrative Review

Study Risk N Relative Risk ratio and ( P-value \
Name Ratio Weight 95% confidence interval

Prove-it 0.84 4,162 13% L 0.106

Ato Z 0.86 4,497 19% H 0.096

TNT 0.80 10,001 31% . 0.002

Ideal 0.89 8,888 37% . 0.069
Summary  0.85 27548 10(

0.80 1.0 1.25 \ )
Favours high dose Favours std dose




Meta-Analysis

Study Risk N Relative Risk ratio and Power P-value
Name Ratio Weight 95% confidence interval

Prove-it 0.84 4,162 13% H 36% 0.106

AtoZ 0.86 4,497  19% i 39%  0.096

TNT 0.80 10,001 31% / . 70% 0.002

|deal 0.89 8,888 37% | . 65% 0.069

Effect size and weight 0.80 1.0 1.25
For each Study Favours high dose Favours std dose




Meta-Analysis

Study Risk N Relative Risk ratio and Power P-value
Name Ratio Weight 95% confidence interval

Prove-it 0.84 4,162 13% H 36% 0.106
AtoZ 0.86 4,497 19% H 39% 0.096
TNT 0.80 10,001 31% . 70% 0.002
|deal 0.89 8,888 37% . 65% 0.069
Summary 0.85 27,548 100% - 83% ‘ 0.000 \

Summary effect 0.80 10 1.2
Favours high dose Favours std dose

Confidence limits




Primary study

Hypothesis
Inclusion/exclusion criteria
Collect data

Statistical analysis

Report



Systematic review

Hypothesis

Inclusion/exclusion criteria
Collect data

Statistical analysis (meta-analysis)

Report
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Why perform a meta-analysis
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Why perform a meta-analysis

t provides context
t provides power
t makes it possible to compare subgroups



It provides context



Impact of Naltrexone on Opioid Use

Study name Std diff in means and 95% CI
Std diff
in means p-Value
Rawson 1979 0.450 0.136 ‘ ‘ I ] I
-2.00 -1.00 0.00 1.00
Favours Control Favours Naltrexone

2.00

Adapted from Johansson et al (1996)



Impact of Naltrexone on Opioid Use ??

Study name Std diff in means and 95% Cl

Std diff
in means p-Value

Rawson 1979 0.450 0.136
BB 0.340 0.191
CcC 0.250 0.335
DD 0.360 0.167
EE 0.270 0.298
FF 0.360 0.167
GG 0.340 0.191
HH 0.260 0.316

0.325 0.001

-2.00 -1.00

Favours Control

0.00

i
i
i
i
i
>

Favours Naltrexone

1.00

2.00

Adapted from Johansson et al (1996)



Impact of Naltrexone on Opioid Use ??

Study name

Std diff

in means p-Value

Rawson 1979 0.450
-0.200
0.100
0.200
1.200
1.100
0.200
1.200
0.523

I O MM moQOn W

0.136
0.440
0.699
0.440
0.000
0.000
0.440
0.000
0.008

-2.00

Std diff in means and 95% Cl

-1.00

Favours Control

i
H
H
H
i
H
H
i
-l
0.00 1.00

Favours Naltrexone

2.00

Adapted from Johansson et al (1996)



Impact of Naltrexone on Opioid Use

Study name

Rawson 1979
Guo 1992
Lerner 1992
Shufman 1994
Gerra 1995
Cornish 1997
Curran 1976
Hollister 1978
San 1991

Std diff
iInmeans p-Value

0.450
0.310
0.060
0.400
1.570
0.590
0.450
0.110
-0.060
0.444

0.136
0.358
0.867
0.263
0.000
0.052
0.173
0.545
0.832
0.021

-2.00

Std diff in means and 95%Cl

-1.00

Favours Control

.
—il——
_.._
i
‘
0.00 1.00 2.00

Favours Naltrexone

Adapted from Johansson et al (1996)



It provides power
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Published by Elsevier Inc.

CLINICAL RESEARCH

Meta-Analysis of Cardiovascular Outcomes Trials
Comparing Intensive Versus Moderate Statin Therapy

Christopher P. Cannon, MD, Benjamin A. Steinberg, BA, Sabina A. Murphy, MPH,
Jessica L. Mega, MD, Eugene Braunwald, MD

Boston, Massachusetts

OBJECTIVES

BACKGROUND

METHODS

The purpose of this study was to conduct a meta-analysis that compares the reduction of
cardiovascular outcomes with high-dose statin therapy versus standard dosing.

Debate exists regarding the merit of more intensive lipid lowering with high-dose statin
therapy as compared with standard-dose therapy.

We searched PubMed and article references for randomized controlled trials of intensive
versus standard-dose statin therapy enrolling more than 1,000 patients with either stable
coronary heart disease or acute coronary syndromes. Four trials were identified: the TNT
(Treating to New Targets) and the IDEAL [lncrement:al Decrease in End Points Through
Aggressive Lipid-Lowering) trials involved patients with stable cardiovascular disease, and
the PROVE IT-TIMI-22 (Pravastatin or Atorvastatin Evaluation and Infection Therapy—
Thrombolysis in Myocardial Infarction-22) and A-to-Z (Aggrastat-to-Zocor) trials involved
patients with acute coronary syndromes. We carried out a meta-analysis of the relative odds

falal rI'I.Fl hl'lC;I:' n'f'- L ] H'\-'F-I"]—ﬂ'ﬂ:ﬂu"‘re I'I'I.I'\l'lﬂl ||cinn— 'rl'h:l- hﬁﬁnfﬂl—”ﬂﬂnc?ﬂ‘ mnrhnr] fnr TI'\.FI m'ﬁnr

Vol 48, No. 3, 2006
ISSN 0735-1097/06/$32.00
doi:10.101 /). jacc. 2006.04.070

Coronary Artery Disease



Impact of Statin Dose
On Death and Myocardial Infarction

Study Risk N Relative Risk ratio and P-value
Name Ratio Weight 95% confidence interval

Prove-it 0.84 4,162 13% L 0.106
Ato Z 0.86 4,497 19% H 0.096
TNT 0.80 10,001 31% . 0.002
Ideal 0.89 8,888 37% . 0.069
Summary 0.85 27,548 100% - 0.000

0.80 1.0 1.25
Favours high dose Favours std dose



Impact of Statin Dose
On Death and Myocardial Infarction

Study
Name

Prove-it
AtoZ
TNT
Ideal

Summary

Risk
Ratio

0.84

0.86

0.80

0.89

0.85

N

4,162
4,497
10,001
8,888

27,548

Relative Risk ratio and Power
Weight 95% confidence interval
13% i 36%
19% N 39%
31% B 70%
37% B 65%
100% - 83%
0.80 1.0 1.25
Favours high dose Favours std dose

P-value

0.106

0.096

0.002

0.069

0.000



Impact of Statin Dose
On Death and Myocardial Infarction

Study Risk N Relative Risk ratio and Power P-value
Name Ratio Weight 95% confidence interval

Prove-it 0.84 4,162 13% H 36% 0.106
Ato Z 0.86 4,497 19% H 39% 0.096
TNT 0.80 10,001 31% . 70% 0.002
Ideal 0.89 8,888 37% . 65% 0.069
Summary 0.85 27,548 100% - 83% 0.000

Meta'a nalySIS Favours high dose Favours std dose

p = 0.00003



Avandia Meta-Analysis



the NEW ENGLAN D
JOURNAL of MEDICINE

Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H

ABSTRACT

BACKGROUND
Rosiglitazone is widely used to treat patients with tvpe 2 diabetes mellitus, but its  From the Cleveland Clinic, Cleveland. Ad-

effect on cardiovascular morbidity and mortality has not been determined. dress reprint requests fo Dr. Nissen at
the Department of Cardiovascular Medi-

cine, Cleveland Clinic, 2500 Euclid Ave.,
METHODS Cleveland, OH 44195, or at nissens@ccf.

We conducted searches of the published literature, the Web site of the Food and ©r2




Comprehensive meta analysis - [Analysis]
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Comprehensive meta analysis - [Analysis]

File Edit Format Yiew Computational options Analvses Help
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How a meta-analysis works




Impact of Statin Dose
On Death and Myocardial Infarction

Study Risk N Relative Risk ratio and P-value
Name Ratio Weight 95% confidence interval

Prove-it 0.84 4,162 13% L 0.106
Ato Z 0.86 4,497 19% H 0.096
TNT 0.80 10,001 31% . 0.002
Ideal 0.89 8,888 37% . 0.069
Summary 0.85 27,548 100% - 0.000

0.80 1.0 1.25
Favours high dose Favours std dose



Meta-analysis with consistent effects k= 1

)
Study A 0.50
SUmmary 0.%0

e > WY, 606
W, 1212

NIt

50

250

=0.50

Std Difference and 95% confidence interval

__._

1

T 12.12

1
W

\Variance Weight

0.083 1212

T=60.61

=0.083 S£ =-/0.083 =0.287



Meta-analysis with consistent effects k=2

o ATof Std Difference and 95% confidence interval  Varance  Weight
Study A 0.50 50 —— 0.083 12.12
Study B 0.50 50 + B 0.083 12.12
sSummary 050 250 i ¥ =24.24
-2.0 00 \ 2.0
WY, 1212 1 1
M = 2WY = =050 V|, =0.0415E£ =+/0.041=0.203

T SW 2424 TSW 2424



Meta-analysis with consistent effects k=3

o
Study A 0.50
study B 0.50
study C 0.50
SUummary 0.50
yo WY _18.18

" SW 3636

Nl

o0
&0

&0

250

=0.50

“SW 3636

Weinht

1212
1212

1212

3 =36 36

=td Difference and 95%% confidence interval  \Varance
—— 0083
—— 0083
4— B 0083
’-
=20 0.0 \ 2.0
Vi, 1 1 =0.028 SE =+/0.028 =0.166



Meta-analysis with consistent effects k=4

Study A
Study B
Study C

Study D

Summary

0.50

0.50

0.50

0.50

0.50

>SWY, 2424
M - pr—
SW,  48.48

NIt

o0
S0
S0

50

250

=0.50

=td Difference and 25% confidence interval  Varance

-2.0

Vi

+—— 0.083
+—— 0.083
43— 0.083
+—— 0.083
<P
0.0 \ 2.0
1 1

“SW o 48.48

Weinht

1212
1212
1212

1212

> =48.449

=0.021 SE£ =+0.021=0.144



Meta-analysis with consistent effects k=5

Study A
Study B
Study O
Study D

Study E

Summary
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Vi, 1 =0.017 SE=+0.017=0.128



Meta-analysis with consistent effects

d NTot Std Difference and 95% confidence interval Weight
Study A 0.50 50 4 B .083+.00 12.12
Study B 0.50 50 +— .083+.00 12.12
Study C 0.50 50 +— B .083+.00 12.12
Study D 0.50 50 +—— .083+.00 12.12
Study E 0.50 50 1 m 083+.00 12.12
Summary 050 250 < 60.61

-2.0 0.0 2.0
WY, 30.30 1 1
M:Z L= =050 V, = = =0.017 SE=+40.017 =0.128
ZW; 60.60 ZW; 60.61



Meta-analysis with heterogeneous effects

d  Nof
Study A 0.00 50
Study B 0.25 50
Study C 0.50 50
Study D 0.75 50
Study E 1.00 50
Summary 0.49 250
o WY 15.91

SW,  32.32

Std Difference and 95% confidence interval \arance
—i— .083+.07
—r 080+.07
+—— 083+.07
—B— .090+.07
/__—-— A03+.07
-
-2.0 0.0 2.0
1 1

Weight

6.62
6.60
6.52

6.39

6.21

T=32.33

2:0.031 SE =40.031=0.176



Meta-analysis with heterogeneous effects

d

Study A -0.50
Study B 0.00
Study C 0.50
Study D 1.00
Study E 1.50
Summary 0.49
o VY 4.09

SW, 832

NTof

50
50
50
50

50

250

=0.49

Std Difference and 95% confidence interval

Variance

083+.51

.080+.51
.083+.51

.090+.51

A103+.51

V

Py ‘\

=0.120 SE=+0.120=0.347

1
SW, 8.32

2.0

Weight

1.68
1.69
1.68

1.66

1.62

T=8.322



Weights

e Reflect the total amount of information
e Reflect the relative amount of information



Data types

Means

Binary data
Correlation data
Survival data
Rate data



How weights are assigned

* Fixed-effect model
e Random-effects model



Fixed effect model

Study 1 5 e
/

Study 2 — o m

a7 93 84 100 101 102 103



Fixed effect model

Study 1 5 e
/

Study 2 e

a7 93 84 100 101 102 103



Fixed effect model

/V2
) iy
> WY,
M = I_k \

W. T T T T T T T T T T 1
Z I 93 84 100 101 102 103
&



Fixed effect model

/V2
P
V, = kl
W, T

93 84 100 101 102 103



Impact of Intervention (Fixed effect)

Std Diff  Relative Standardized mean difference (g)
(9) Weight and 95% confidence interval
Carroll 0.10 12% B
Grant 0.28 13% B
Peck 0.37 8% |
Donat 0.66 39% —J-
Stewart 046 10% H
Young 0.19 18% B
Summary 0.41 100% &

-1.0 -0.5 0.0 0.5 1.0



Fixed effect model

* Drug company example



Random-effects model

/V1
Study 1 fi‘"/; ® x-
/ V2
Study 2 — .\--
/ T.?
o7 oa o5 100 101 102 103




Random-effects model

V=(V,+T?) \

V4
Study 1 5 e
/ V2
Study 2 — .\--
/ T.?
a7 a5 g4 100 101 102 103




Random-effects model

W =1/(V,+T?)

/V1
Study 1 fi‘"/; ® x-
/ V2
Study 2 — .\--
/ T.?
o7 oa o5 100 101 102 103




Random-effects model

W :1/(V1+T2)\

Vs
o I
- / V2
k /.\“
ZWlYl T2
_i=1

M — | % \‘/-ﬂ_ ] /

> W, e

- 93 99 100 101 102 103



Random-effects model

W :1/(V1+T2)\

V4
o I
Va2
" o i
V, = T
M Kk /
ZWi \A/ >
=1 ¢ 9 0 11 12 103




Impact of Intervention (Random effects)

Std Diff  Relative Standardized mean difference (g) with
(@) Weight 95% confidence and prediction intervals
Carroll 0.10 16% B
Grant 0.28 16% B
Peck 0.37 13% ]
Donat 0.66 23% ——
Stewart 0.46 14% L
Young 0.19 18% B
Summary 0.36 100% ‘

-1.0 -0.5 0.0 0.5 1.0



Fixed-effect model
VS.
Random-effects model



Fixed effect

e When there is reason to believe that all the
studies are functionally identical

* When our goal is to compute the common
effect size, for the studies in the analysis

* Example of drug company has run five studies
to assess the effect of a drug.



Random effects

* When not likely that all the studies are
functionally equivalent.

 When the goal of this analysis is to generalize
to a range of populations.

* Example of studies culled from publications



Impact of Intervention (Fixed effect)

Std Diff  Relative Standardized mean difference (g)
(9) Weight and 95% confidence interval
Carroll 0.10 12% B
Grant 0.28 13% B
Peck 0.37 8% |
Donat 0.66 39% —J-
Stewart 046 10% H
Young 0.19 18% B
Summary 0.41 100% &

-1.0 -0.5 0.0 0.5 1.0



Impact of Intervention (Random effects)

Std Diff  Relative Standardized mean difference (g) with
(@) Weight 95% confidence and prediction intervals
Carroll 0.10 16% B
Grant 0.28 16% B
Peck 0.37 13% ]
Donat 0.66 23% ——
Stewart 0.46 14% L
Young 0.19 18% B
Summary 0.36 100% ‘

-1.0 -0.5 0.0 0.5 1.0
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Using meta-analysis
to compare subgroups

v




What kinds of subgroups

Variants of the intervention

Various types of patient

Different times for follow-up

Can also apply to continuous variables



Second-generation versus first-generation antipsychotic
drugs for schizophrenia: a meta-analysis
Stefan Leucht, Caroline Corves, Dieter Arbter, Rolf R Engel, Chunbo Li John M Davis

Summary

Background Because of the debate about whether second-generation antipsychotic drugs are better than first-generation
antipsychotic drugs, we did a meta-analysis of randomised controlled trials to compare the effects of these two types
of drugs in patients with schizophrenia.

Methods We compared nine second-generation antipsychotic drugs with first-generation drugs for overall efhicacy
(main outcome), positive, negative and depressive symptoms, relapse, quality of life, extrapyramidal side-effects,
weight gain, and sedation.

Findings We included 150 double-blind, mostly short-term, studies, with 21533 participants. We excluded open studies
because they systematically favoured second-generation drugs. Four of these drugs were better than first-generation
antipsychotic drugs for overall efficacy, with small to medium effect sizes (amisulpride —0-31[95% CI -0-44 to -0-19,
p<0-0001], clozapine -0-52 [-0-75 to —0-29, p<0-0001], olanzapine -0-28 [-0-38 to -0-18, p<0.0001], and
risperidone —=0-13 [-0-22 to —0-05, p=0-002]). The other second-generation drugs were not more efficacious than the
first-generation drugs, even for negative symptoms. Therefore efficacy on negative symptoms cannot be a core
component of atypicality. Second-generation antipsychotic drugs induced fewer extrapyramidal side-effects than did



Disclaimer

* Please consult the original paper for context



Meta-analysis provides a context

One SGA shows an advantage but —
s this true for all SGA?
s it true for all outcomes?

s it true for all populations?
Metaphor of elephant and blind men



Antiparkisonian (vs. H_alope_ri_dol) p =0.004

Study name Risk ratio and 95% CI
Risk
ratio p-Value
Amisuilpride (8)  0.580  0.000 s 2
Aripiprazole (4) 0.450 0.000 —o-
Clozapine (3) 0.170  0.040 ®
Olanzapine (12) 0.390 0.000 s 2
Quetiapine (5) 0.430 0.002 ——
Risperidone (21) 0.610  0.000 @,
Sertindole (4) 0.360 0.000 o
Ziprasidone (3) 0.500 0.038 ——
Zotepine (4) 0.590 0.000 -&-

Eachrow is a subgroup 0.1 1 10 100
All are better than haloperidol

Some are better than others SGA Better SGA Worse
Only possible by MA

Adapted from Leucht et al (2009)




Sedation (vs. Haloperidol) p = 0.004

Study name Risk ratio and 95% CI
Risk
ratio p-Value
Amisuilpride (4)  0.690 0.632 o
Aripiprazole (2) 0.650 0.024 —o—
Clozapine (6) 1.500 0.045 —o—
Olanzapine (6) 0.950 0.49%4 O
Quetiapine (4) 2.070 0.048 ——
Risperidone (15) 0.860 0.145
Sertindole (3) 0.770  0.358 ——
Ziprasidone (1) 1.590 0.170 T
Zotepine (3) 1.860 0.037 —e—

Eachrow is a subgroup 0.1 1 10 100
Overall, is no evidence of difference

Some are better than others SGA Better SGA Worse
Only possible by MA

Adapted from Leucht et al (2009)




Depression (v_s. FGA_) p =0.001

Study name Hedges's g and 95% CI
Hedges's
g p-Value
Amisuilpride (9) -0.370  0.000 —0—
Aripiprazole (1) -0.120 0.041 —@—
Clozapine (6) -0.510 0.006 .
Olanzapine (12) -0.270  0.000 X 2
Quetiapine (4) -0.230 0.015 ——
Risperidone (11) -0.100 0.131 —o—
Sertindole (2) -0.040 0.662 ——
Ziprasidone (3) 0.010 0.896 ——
Zotepine (2) -0.140  0.415 ®
-0.193  0.000

Eachrow is a subgroup 00 -0.50 0.00 0.50 1.00
Overall, evidence in favor of SGA

Some are better than others SGA Better SGA Worse

Only possible by MA
Adapted from Leucht et al (2009)




Positive Symptoms (vs. FGA) p < 0.001

Study name Hedges's g and 95% CI
Hedges's
g p-Value
Amisuilpride (4) -0.220  0.005 ——
Aripiprazole (4) 0.030 0.513 -
Clozapine (10) -0.360  0.000 T——
Olanzapine (24) -0.150  0.000 O
Quetiapine (9) 0.140 0.017 —o—
Risperidone (28) -0.130  0.000 s 4
Sertindole (3) 0.170  0.087 T——
Ziprasidone (4) 0.030 0.798 —
Zotepine (2) 0.120 0.398 ®
-0.081  0.000

Eachrow is a subgroup 00 -0.50 0.00 0.50 1.00
Overall, evidence in favor of SGA

Some are better than others SGA Better SGA Worse

Only possible by MA
Adapted from Leucht et al (2009)




Negative Symptoms (vs. FGA) p = 0.003

Study name Hedges's g and 95% CI
Hedges's
g p-Value
Amisuilpride (10) -0.270  0.000 —0—
Aripiprazole (5) -0.090 0.078 —@
Clozapine (17) -0.270  0.000 ——
Olanzapine (24) -0.320  0.000 ——
Quetiapine (10) 0.000  1.000 @
Risperidone (30) -0.130  0.001 . 2
Sertindole (4) -0.110 0.061 —0—
Ziprasidone (3) -0.090 0.377 — 1
Zotepine (5) -0.230  0.049 ——
-0.133  0.000

. -0.50 0.00 0.50 1.00
Eachrow is a subgroup

Overall, evidence in favor of SGA SGA Better SGA Worse

Some are better than others
Only possible by MA




Drug

Amisuilpride
Aripiprazole
Clozapine
Olanzapine
Quetiapine
Risperidone
Sertindole
Ziprasidone
Zotepine

Sample size

Number
Studies

13
5
23
28
11
34
A
5
15

Meta-
Analysis
1017
2049
1997
4966
2412
4173
1344
980
1125

Single
Study
78
410
87
177
219
123
336
196
75
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Abstract

Data from 33 randomized treatment studies were subjected to a meta-analysis to address questions surrounding the efficacy of



Fear of enclosed spaces Fear of heights

1. Introduction

Specific phobia is characterizxd by a marked and persistent fear of a specific Opject or situation that causes
significant life interference or distredg (APA, 1994). With a lifetime prevalence of 12.5% (Xessler, Berglund, & Demler,
2005) specific phobia ranks as the most common :nxiety disorder. Specific phobias are currently div'ded into four
subtypes: situational (e.g., tears ¢t enclosed spaces, flying), natural environment (e.g , fears of heights, storms, water),
animal (e.g., fears of snakes, spiders, dogs), and blood/injection/injury (e.g. fears or dental or medaical procedures,
injections, seeing biyod), with the animal and natural environment subtypes being more prevalent (Curtis, Magee,
Eaton, Wittchen, & K\ssler, 1998).

As with most anxiXty disorders, specific phobias show a chronic course with low rates of spontaneous
remission (Wittchen, 19X%8). Despite their circumscribed nature, specific phobia is associated with significant
impairment. Wittchen, Nel\psn, and Lachner (1998) found that young adults with a diagnosis of specific phobia
reported severe impairment Y their routine activities during the worst episode of their disorder. Specific phobias
also represent a significant ciNllenge to the medical field. For example, almost one-third of patients undergoing
recumbent MRI (fMRI) are no\ able to complete the procedure due to severe claustrophobic reactions (Quirk,

Fear of snakes
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Exposure vs. Non-Exposurefor Phobias

Std diff in means and 95% CI

Study name
Std diff
in means p-Value
Immediate 0.380 0.000 ®
Follow-up 0.330 0.000 ®
0.355 0.000

-1.00 -0.50 0.00 0.50 1.00

Exposure worse Exposure better

Adapted from Wolitzky-Taylor et al (2009)




Criticisms of meta-analysis
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Meta-Analysis in the Breech

A controversial method for grouping results from disparate studies may ultimately revolutionize
how research—particularly medical research—is done; for now, the fur is flying

WHEN PRINCESS EUGENIE WAS BORN to
Sarah, Duchess of York, last 23 March, she
arrived in the world feetfirst. Like many
obstetricians, the royal accoucheur treated the
princess’s breech presentation by cesarean
section—a practice long attacked by femi-
nists, who claim that the ancient midwife’s
practice of externally “turning™ the baby at
term is safe, effective, painless, and less
costly. For years, no definitive clinical study
had been able to put an end to the contro-
versy. But by the ime of Eugenie’s birth, a
new element had entered the fray: a contro-
versial statistical technique known as “meta-
analysis.”

Put briefly, meta-analysis is the use of
formal statistical techniques to sum up a
body of separate (but similar) experiments.
It is like an ordinary scientific review of
research, except that ordinary reviews pro-
vide a qualitative—and often subjective—
asscssment of a few studies; meta-analysis,
on the other hand, promises a guantitative
synthesis of all available data. “Ir’s a boon
for policy-makers who find themselves faced
with a mountain of conflicting studies,” says

W

tive Care in Pregnancy and Childbirth is the
most extensive collection of meta-analyses
yet compiled. The two-volume, 1516-page,
3400 work reviews more than 3000 ran-
domized controlled clinical trials in perinatal
medicine. Along the way it bluntly rejects
such procedures as routine episiotomy (cut-
ting the tissue between the vagina and anus

pages.” And onc docror called its authors
“an obstetrical Baader-Meinhof gang.”

The denunciations don’t bother the mov-
ing spirits behind the report. “Some [obste-
tricians| hate it,” says Iain Chalmers (no
relation to Thomas), director of the Nadon-
al Perinatal Epidemiology Unit at Oxford
and one of the report’s three editors. “Of

Some Meta-analyses

Findings

Desegregation has a tiny positive effect on reading
scores and no effect on math scores. More impor-
tant, formal analysis revealed glaring methodologi-
cal weaknesses in all but 19 of the studies, suggest-
ing that great effort had not succeeded in providing
much of a database.

Tests using different materials gave different results
for the gravitational constant. An early meta-anal-
ysis, using simpler technigues than thosa of today,
provided a more precise answer than any of the
three studies taken alone,

At a time when nuclear magnetic resonance imag-
ing was widely promoted as superior to computer-
Ized tormography, no good evidence existed for this
baliaf.

Subject Meta-analysts | No. of
and year studies
Effects of desegre- | T. Cook, D. Armer, | 157
gation on academic | R. Crain, N. Miller,
performance of W. Stephan, H.
black students Walberg, and P,
(1982) Wortman
Measurement of P. R. Hayl 3
gravitational con-
stant
{1930)
Use of diagnostic L. 8. Cooper, T. C. 54
nuclear magnetic | Chalmers, M.
resonance imaging | McCally, J. Berrier,
(1988) H. S. Sacks
Effectofcoachingon | R. DerSimonian and 36
SAT scores (1983) | N. M. Laird

Coaching is only slightly effective. Interestingly, the
probability that an experiment will find coaching to
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Like many obstetricians, the royal
accoucheur treated the princess’s breech
presentation by caesarian section — a
practice long attacked by feminists, who
claim that the ancient midwife’s practice
of externally turning the baby at term is
safe, effective, painless, and less costly.
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META-ANALYSIS: STATISTICAL ALCHEMY
FOR THE 21st CENTURY

ALVAN R. FEINSTEIN*
Yale University School of Medicine, Clinical Epidemiology Unit, New Haven, CT 06510, U.S.A.

-

Enormous

lysis, as

“Statistical Alchemy for the 215t Century”  |moval or

nts that
d estab-

devoted tc

acceptable m:

(1) The substances under investigation should
be identified in a reproducible manner.

(2) Each substance should receive a precise
characterization, which indicates its specific
distinctiveness. To achieve this goal, scien-
tists search for substances that have

been suitably purified, and try to work
with mixtures that are homogeneous, not

lished during the 19th and 20th centuries. In
the mixtures formed for most statistical meta-
analyses, we lose or eliminate the elemental
scientific requirements for reproducibility and
precision, for suitable extrapolation, and even
sometimes for fair comparison.

ANALOGY TO ALCHEMY



An Exercise in Mega-Silliness

The article by Smith and Glass (Sep-
tember 1977) begins promisingly by
referring to my “tendentious dia-
tribes"” (p. 752) on the outcome
problem in psychotherapy, inviting
the reader to study two papers of
mine, one of which I have no recol-

COmMpIeX STaltlstics onered. SImiin ana
Glass also do not mention the prob-
lem of selection, so well discussed by
Rachman; patients for psychoanaly-
sis are much more highly selected
(for high intelligence, emotional re-
sources, ego strength, etc.) than are
patients for behavior therapy, and
hence much more likely to improve

I00 eacl meinod 1n oraer Lo oDraln
evidence on the therapist variance, 1
would suggest that there is no single
study in existence which does not
show serious weaknesses, and until
these are overcome I must regretfully
restate my conclusion’ of 1952,
namely that there still is no accept-
able evidence for the efficacy of psy-

lection of writing, and which the 5poTn;aneuusly. T f chotherapy.

reader will look in vain for in the ¢ most 5“"'1:’?152‘;\ eature o

journal ap

ences—ind . Yalom,
number 13 . . syne - tcome  in
rool An Exercise in Mega-Silliness indepen.
“astute di of Psy-
mych” (p. sychother-

tioning that the Bergin myth has in
turn been astutely dismantled by
Rachman (1971). No discussion of
the issue can be regarded as meaning-
ful which accepts the quite erroneous
and—indeed, in places—absurd argu-
ments of Bergin and pays no atten-
tion to the serious criticisms brought
forward by Rachman. Indeed, the
latter is not even mentioned in the
bibliography, although his book Thke
Effects of Psychotherapy is a classic

computer in the hope that people will
cease caring about the quality of the
material on which the conclusions are
based. If their abandonment of
scholarship were to be taken. seri-
ously, a daunting but improbable
likelihood, it would mark the begin-
ning of a passage into the dark age of
scientific psychology.

The notion that one can distill sci-
bntific knowledge from a compilation

apy. London: Pergamon Press, 1971,

Smith, M. L., & Glass, G. V. Meta-
analysis of psychotherapy outcome
studies, American Psychologist, 1977,
32, 752-160.

H. J. EYSENCK

Institute of Psychiatry

London, England

Reply to Eysenck

We have numbered our responses to



American Journal of

EPIDEMIOLOGY

Michael Borenstein Change Password | VMiew/Change Uszer Information | CiteTrack Personal Alerts | Sub

owrford Journals » Medicine *» American Journal of Epidemialogy > Volume 140, Mumber @ » Pp, 771-775

&rnenican R L B [ B % SO w P e K Ml L v

Gﬂmm'gh( A
Meta-analysis / Shmeta-analysis

other \_ )

Meta-analysis/Shmeta-analysis
samuel Shapiro

olone Epderunlogy Urat 1371 Beacon Street, 3rd Floor, Brooklive, VLA 02144



QC4’~ Conp. 'Q“s’&z Ry




Criticisms of meta-analysis

1. Cannot summarize results in one number
2. Apples and oranges
3. Meta-analyses are performed poorly
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Provides Context

e |sthe effect robust?

* Does the effect vary?



If consistent

* Report that the effect is robust
e More accurate estimate of the effect
 More powerful test



If varies

Report that the effect varies

More accurate estimate of the mean effect
Estimate of the dispersion

Possibly more powerful test



Apples and Oranges



Criticism

* The review may include
— Different populations
— Different protocols
— Different study designs

 The summary effect may ignore important
differences among these



Response

* The analysis may include apples and oranges,
and indeed, melons and pears

* But, used properly, this is a strength rather
than a weakness, of the analysis



Apples and Oranges

* Ability to work with a range of studies is a key
strength rather than a weakness of meta
analysis.

* Using meta analysis we can actually assess
hypothesis that effect is influenced by
population design, etc.

e We cannot do these kinds of tests with a
single study.



One study
— 00—

Can only speculate about the effect for
* An alternate intervention

* An alternate comparison group

* An alternate time frame

e And so on



With multiple studies
we can report that effectis robust ...




... or that it varies




Analyses are done poorly
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Criticism

Failed to understand basic issues
Were careless in summarizing data
Failed to consider covariates
Overstated strength and precision
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Systematic vs. Narrative Reviews

1. Cannot summarize results in one number
2. Apples and oranges
3. Meta-analyses are performed poorly



And —

* Need to distinguish
— Problems inherent in the method
— Problems with the way the method is being used



Bob Abelson




Bob Abelson

e Consider the list of things people abuse



Abelson

e Consider the list of things people abuse
* College educations



Abelson

e Consider the list of things people abuse
* College educations
* Oboes
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