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Introduction Po y effects Fixed effect meta-analysis Random effects meta-analysis How to do it in Stata ‘Ris

Systematic reviews
It all starts here . ..

Briefly, from Alma’s lecture:
m Define question, population, outcome, exposure, study
design(s)
m Define search strategy
m Perform search

m Extract data (Alternatively: contact authors and collate individual data)
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Introduction Po s effects Fixed effect meta-analysis Random effects meta-analysis How to do it in Stata *

Systematic reviews
It all starts here . ..

Briefly, from Alma'’s lecture:
m Define question, population, outcome, exposure, study
design(s)
m Define search strategy
m Perform search

m Extract data (Alternatively: contact authors and collate individual data)

m Display and summarize findings: meta-analysis
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Meta-analysis

Meta-analysis is a ‘two-stage’ approach:

study specific estimates of effect, 35, and precision, se(Bs),

No.  Study Bs se(fs)
1 MRC NSHD (UK) 0.093  0.113
2 HBCS | (Helsinki) 0.103  0.077
3

PSWG (Gothenburg) 0.201 0.142

Overall summary
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Meta-analysis

Meta-analysis is a ‘two-stage’ approach:

study specific estimates of effect, 35, and precision, se(Bs),

No.  Study Bs se(fs)
1 MRC NSHD (UK) 0.093  0.113
2 HBCS | (Helsinki) 0.103  0.077
3

PSWG (Gothenburg) 0.201 0.142
oo
examination of heterogeneity

Overall summary

Bianca L De Stavola and Tim Collier LSHTM /Meta-analysis: basic principles and methods 5/20



Introduction Pooling effects Fixed effect meta-analysis Random effects meta-analysis How to do it in Stata

An example
Birth weight and breast cancer incidence TR

@

Forest plot of rate relative risks (ES) and 95% confidence intervals

Study
1) ES (95% CI)

MRC NSHD (UK) 2000 1.10 (0.88, 1.37)
HBCS 1 (Helsinki) 2001 1.11 (0.95, 1.29)
PSWG (Gothenburg) 2001 —_— 1.22 (0.93, 1.62)
—_ 1.02 (0.98, 1.05)
—_—
R = —

1.02 (0.93, 1.13)
1.07 (0.95, 1.19)

CSHRR (Copenhagen) 2003

UBCoS Muliigen (Uppsala) 2003

SOUHCB(Trondheim) 2005

NCI DES (US) 2006 —_— 0.97 0.83. 1.14)
f——— 1.03 (0.80, 1.33)

0.92 (0.84, 1.01)

| 1.04 (0.0, 1.22)

HBCS 11l (Helsinki) UP —_— 1.06 (0.85, 1.31)

SYFBC (Sweden) UP — 135 (1.01, 1.81)

UKWES (UK) 2007

MDC Study (Malmo) 2004

SPNFBC (Uppsala-Orebro) 1997

Aberdeen Children of the 1950s (Aberdeen) UP
EPIC (Norfolk) UP —_—
HEBCS 1l (Helsinki) UP —

1.01 (0.94, 1.08)
114 (091, 1.42)
1.03 (0.96, 1.11)
113 (0.79, 1.62)

—_—
—_—
NYSEOBC (New York) 2000 +
TBPCCS (Trondheim-Bergen) 2002 1.12 (1.00, 1.26)
DPCCS (Jutland) 2003 1.05 (0.97, 1.13)
—_——
—
—_—
—
T
1

Seattle BCYW (Washington) 1996 1.01 (0.92, 1.11)
Seattle BEMW (Washington) 1996 0.90 (0.80, 1.00)
SBCS (Shanghai) 2002 0.93 (0.79, 1.08)
CmsBCS (US) 2002 1.01 (0.97, 1.05)
CBCS (North Carolina) 2004 0.89 (0.72, 1.10)
CARE (US) UP 0.98 (0.94, 1.02)

Box represents precision Sorted by-publication yeat
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An example
Birth weight and breast cancer incidence

Forest plot of rate relative risks (ES) and 95% confidence intervals

Study
D ES (95% C1)

MRC NSHD (UK) 2000
HBCS | (Helsinki) 2001

PSWG (Gothenburg) 2001

CSHRR (Copenhagen) 2003

UBCoS Multigen (Uppsala) 2003
SOUHCB(Trondheim) 2005

NCI DES (US) 2006

Aberdeen Children of the 1950s (Aberdeen) UP
EPIC (Norfolk) UP

HBCS 1l (Helsinki) UP

HEBCS 1l (Helsinki) UP

SYFBC (Sweden) UP

UKWGCS (UK) 2007

MDC Study (Malmo) 2004

SPNFEC (Uppsala-Orebro) 1997

NYSEOBC (New York) 2000

TBPCCS (Trondheim-Bergen) 2002

1.10 (0.88, 1.37)
1.11 (0.95, 1.29)
1.22 (0.93, 1.62)
1.02 (0.98. 1.05)
1.02 (0.93, 1.13)
1.07 (0.95, 1.19)
0.97 (0.83, 1.14)
1.03 (0.80, 1.33)
0.92 (0.84. 1.01)
1.04 (0.90, 1.22)
1.06 (0.85, 1.31)
1.35 (101, 1.81)
1.01 (0.94, 1.08)
1.14 (091, 1.42)
1.03 (0.96, 1.11)
1.13 (0.79, 1.62)
1.12 (1.00, 1.26)

ﬁ!‘\w‘w“‘*m

Is it appropriate to summarize this into just one value?
Are the effect consistent across studies?

3
-
N
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Assessing heterogeneity

Cochran’s Q statistic:

Q= Z Ws(Bs _B)

2

—

where ws = 1/se(f;), and % is a weighted mean of the f;.

Used to test whether all studies are evaluating the same effect, but has low power

Higgins and Thompson’s /2:
I1?=(Q —df)/Q x 100

the proportion of total variability explained by heterogeneity

Values < 25% re thought to be ‘low’ ...
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Assessing heterogeneity

Cochran’s Q statistic:

Q= Z Ws(Bs _B)

2

—

where ws = 1/se(f;), and % is a weighted mean of the f;.

Used to test whether all studies are evaluating the same effect, but has low power

Higgins and Thompson’s /2:

I1?=(Q —df)/Q x 100

In the example: Q = 28.99(df=23) p=0.18, /°=20.7%
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Pooling effects

Two main ways to summarize (or pool) the separate study effects:

Fixed effects model

Assume each study measures the same effect:

N

Bs =B+ es

where [3: true common effect; es: sampling error with variance o2

Bianca L De Stavola and Tim Collier LSHTM /Meta-analysis: basic principles and methods 8/20



Introduction Pooling effects Fixed effect meta-analysis Random effects meta-analysis How to do it in Stata

Pooling effects

Two main ways to summarize (or pool) the separate study effects:

Fixed effects model

Assume each study measures the same effect:

Bs =[+es

where [3: true common effect; es: sampling error with variance o2

Random effects model

Assume the true effects in each study differs according to some
distribution: R
6s:s53+us+€s

us: rv with mean 0 and variance 72; 8s = 3 + us;

€s: within study random error with variance o2
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What the models imply

How to do it in Stata

2
1

Log(relative risk)
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What the models imply

%- ®
%oa 1 3 l e 7 I _l I3
= T T4 [T EEERASRSK:

The difference between B and 3 could be treated as due to
random fluctuation or partly systematic (but random)

L

T T T T

(0] 5 10 15 20 25
Study
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Estimation by fixed effect meta-analysis

Estimation via weighted average of the separate estimated study

effects: R
a Zs ws s
Bre= =~ —
ZS Ws
With a choice of weights:

a) inverse of the variance of the study effect estimate:
1
/A\2
se(Ps)
b) Mantel-Haenszel weights (for ORs)

c) Peto’s weights (for ORs)

Ws =
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Estimation by random effects meta-analysis

Estimation via weighted average of the separate estimated study

effects: R
B _ Zs wsBs
RE== N~ .,

ZS Ws

1

where weights are:

Ws = ——
se(fs) + 72
and 72 is estimated from the Q statistic

(DerSimonian and Laird method)
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The example revisited
Fixed effect meta-analysis

Study %
© Es (950 C1) Weight
MRC NSHD (UK) 2000 - 110088137 055
HBCS 1 (Helsinki) 2001 - 111095129 118
PSWG (Gothenburg) 2001 —_— 1.22 (0.93, 1.62) oas
CSHRR (Copennagen) 2003 —_ 102 (098,108  27.45
UBGoS Muligen (Uppsala) 2003 —_— 102(093.113 268
SOUHGE(Trondheim) 2005 — 107095119 218
NGI DES (US) 2006 —_— 097(083.114) 105
Aberdeen Children of the 19505 (Aberdeen) UP —_— 103(080.133) 043
EPIC (Norfoll) UP — L 092084200 348
HBCS 1 (Helsink) UP —_— 104090.222) 116
HBCS I (Helsinki) UP _— 10606523 059
SYFBC (Sweden) UP — 1.35 (101, 1.81) 032
UKWES (UK) 2007 —_— 101094208  s71
MDC Study (Maimo) 2004 B —— 114091242  os6
SPNFBC (Uppsala-Orebro) 1997 —_— 103096211  sa1
NYSEORC (New York) 2000 - 113079262 oz
TBPCES (Trondheim-Bergen) 2002 - 112.00,226) 199
DPCCS (utiand) 2003 105097,213) 467
Seattle BEYW (Washington) 1996 —_— 10109211 290
Seatile BCMW (Washington) 1996 1 0.90 (0.80, 1.00) 224
SBCS (Shanghai 2002 : 093079108 109
cmsscs wS) 2002 —_ 101097.1.09 1649
©BES (North Carolina) 2004 —_— 089(072.110) o1
CARE (US) UP —_ 098094202 1683
Overail (-sauare 0.101) T) 101(099.109 10000
T T
7 1 2
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The example revisited
Random effect meta-analysis

Study
I

MRC NSHD (UK) 2000
HEBCS 1 (Helsinki) 2001

PSWG (Gothenburg) 2001
GSHRR (Copenhagen) 2003
UBCoS Multigen (Uppsala) 2003
SOUHCB(Trondheim) 2005

NCI DES (US) 2006

M

Aberdeen Children of the 1950s (Aberdeen) UP

EPIC (Norfolk) U

HBCS 1l (Helsinki) UP

I

|

HBCS 1l (Helsink) UP.

SYFBC (Sweden) UP
UKwES (UK) 2007

MDC Study (Malmo) 2004
SPNFBC (Uppsala-Orebro) 1097
NYSEOBC (New York) 2000

TBPCCS (Trondneim-Bergen) 2002
DPCCS Euiand) 2003

W

Seattle BCYW (Washington) 1996

Seattle BEMW (Washington) 1996

J

SBCS (Shanghai) 2002
cmsses (US) 2002

©BCS (North Carolina) 2004
CARE US) UP
Overall (-square:

0.181)

NOTE: Weights are from random effects analysis

Es (95% Cn)

110 088, 1.37)
111 (095, 1.20)
1.22 (093, 1.62)
1.02 (0.8, 1.08)
102 (093, 113
107 (095, 1.19)
0.7 083, 1.14)
1.03 080, 1.33)
0.92 ©.84. 1.01
104 0.90, 1.22)
106 ©.85. 1.3
135 @01 18
101 (004, 1.08)
114 @01, 1.42)
103 @96, 1.11)
113 079, 162)
112 1.00, 1.26)
105 097, 1.13)
101 (092,113
050 (0.80, 1.00)
0.93 (0.79, 1.08)
101 (097, 1.05)
0.89 0.72, 1.10)
0.98 (0.94, 1.02)
1.01 (099, 1.09)

%

weight

004
101
o0.60
1651
397
3.30
171
073
292
189
0.9
o055
7.6
0.4
6.80
o036
a.07
618
224
s.40
170
13.45
102
13.58
100.00

L
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The example revisited %
Random effect meta-analysis TR

Study %
© £s (o5% cny Weight
MRC NSHD (UK) 2000 - 110©088,1.37) 094
HBCS 1 (Helsinki) 2001 - 111095.1.20) 101
PSWG (Gothenburg) 2001 —_— 122(093.162 060
GSHRR (Copenhagen) 2003 —_ 102(098.1.09 1651
Muttigen (Uppsala) 2003 —_— 102(093.113) 397
SOUHGE(Trondheim) 2005 —t— 107 ©95.119)  3.30
NCI DES (US) 2006 —_— 057083114 171
Aberdeen Children of the 19505 (Aberdeen) UP I —— 103(080.139 073
EPIC (Norfoll) UP — 092084200 492
HBCS 1l (Helsinki) UP —_— 104090.122) 189
HBCS Il (Helsinki) UP. —— 106085131 099
SYFBC (Sweden) UP — 1.35 (101, 1.81) 0.55
UKWES (UK) 2007 —_— 101094108 716
MDC Study (Malmo) 2004 —_— 114001142 094
SPNFBC (Uppsala-Orebro) 1997 —_— 103096111 680
NYSEOBC (New York) 2000 - 113070162 o036
TBRCCS (Tromaneim Bergem 2002 - sazaoeze  aer
DPCES Quiland) 2003 —_— 105097113 618
Seatile BCYW (Washington) 1996 —_— 101002111 424
attle BEMW (Washington) 1996 —= 090 080,.00)  3.40
S5CS (Shanghay 2002 - 0930079 108) 170

RE model gives greater weights to smaller studies
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How to do it in Stata
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‘Risk of Bias'’

Summary estimate may be affected by bias because:
varying quality of the data:

m outcome (e.g. via incomplete follow-up)
m exposure (e.g. varying definitions)

publication bias:

m studies with significant effects are more likely to be published
m non-English language papers may not be fully represented

unmeasured confounding:
m relevant for meta-analysis of observational studies

Bianca L De Stavola and Tim Collier LSHTM /Meta-analysis: basic principles and methods 15/20
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1 - Quality of the data

Stratifying by source of exposure data

Study %
D ES (95% C) weight

Birth record
1.100.88,1.37) 233
1.11(0.95,1.20) 4.95
1.22(0.93,1.62) 1.47
102093 113) 1127
1.07 (0.95,1.19) 9.07
0.97 (0.83, 1.14) 4.39
1.03(0.80,1.33) 1.80
1.04(0.90,1.22) 4.87
1.06 (0.85,1.31) 2.48
1.35(1.01,1.81) 1.34
1.14(0.91,1.42) 2.34
1.03(0.96,1.11) 22.32
1.13(0.79.1.62) 0.86
1.12(1.00,1.26) 8.37
1.05(0.97,1.13) 19.59
0.89(0.72,1.10) 2.54
1.05(1.02,1.09) 100.00

Aberdeen Children of the 1950 (Aberdeen) UP.
HBCS 11 (Helsinki) U

HBCS 11l (Helsinki) UP

SYFBC (Sweden) UP

MDC Study (Malmo) 2004

SPNFBC (Uppsala-Orebro) 1997

NYSEOBC (New York) 2000

TBPCCS (Trondheim-Bergen) 2002

DPCCS (utland) 2003
©BCS (North Caroline) 2004
Subtotal (I-squared = 0.0¢

= 0.809)

Parental recall in childhood

(Copenhagen) 2003
Subtotal (-squared = 9%, p = )

1.02 (0.98,1.05) 100.00
1.02 0.98,1.05) 100.00

Adult report
0.92 (0.84,1.01) 9.40
1.01(0.94,1.08) 14.14
101092, 111) 802
©0.90 (0.80, 1.00) 6.36
0.93 (0.79, 1.08) 3.27
1.01(0.97,1.05) 29.23
0.98 (0.94,1.02) 20.57
Subtotal (I-squared = 22.0%, p = 0.262) 0.98 (0.95. 1.01)  100.00

NOTE: Weights are from random effects analysis

Ll g J‘) }Wm

§
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1 - Quality of the data s
Stratifying by source of exposure data e

Study %
D ES (95% C) weight

Birth record
MRC NSHD (UK) 2000 1.100.88,1.37) 233
HECS I (Helsinki) 2001 1.11(0.95,1.20) 4.95
PSWG (Gothenburg) 2001 1.22(0.93,1.62) 1.47
—_—
———

UBCoS Muligen (Uppsala) 2003 102 (0.93,113) 11.27
SOUHCE(Trondheim) 2005

NCI DES (US) 2006

Aberdeen Children of the 1950 (Aberdeen) UP.
HBCS Il (Hel

ki) U

HBCS 11l (Helsinki) UP 1.06 (0.85,
SYFBC (Sweden) UP 1.35 (1.01,
MDC Study (Malmo) 2004 1.14 .01,
SPNFBC (Uppsala-Orebro) 1997 1.03 (0.9,
NYSEOBC (New York) 2000 1.13 (0.79,
TBPCCS (Trondheim-Bergen) 2002 1.12 (1.00,
DPCCS (utland) 2003 1.05 (0.97,

CBCS (North Carolina) 2004
Subtotal (I-squared = 0.0%, p = 0.809)

1.05 (1.02,

Parental recall in childhood
CSHRR (Copenhagen) 2003 1.02 (0.98,1.05) 100.00
Subtotal (-squared = .%, p 1.02 (0.98,1.05) 100.00

-
Adult report
EPIC (Norfolk) UP. ©0.02 (0.84,1.01) ©.40
—_—
—

UKWES (UK) 2007 101(0.94,108) 1414
Seattle BCYW (Washington) 1996 1.01(0.92,1.11) 8.02

Greater homogeneity within first sub-group (" Birth
records” )
but not the last ("self-report”)
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2 - Publication bias

Funnel plots

Studies with low precision will show a wide variation in effects
while studies with high precision will show much less variation,

Funnel plot with pseudo 95% confidence limits

o
RS
¢ N
’® l. AN
’ N
’ < N
/ % .\
Fg /’ LY AN
) ® b LN
’ N
’ N
s s e o L4 ® N
= ’ N
= ’ N
S - 4 // \\
< 7’ L 4 ® o o N
P e N
’ b N
’ N
7 L d \
B 7 ®
: ’ N
’ N
’ N
’ N
’ ° N
o
T T T T T
-4 -2 o] 2 1
Inor
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Meta-regression

Combining results from multiple studies with regression,
accounting for differences in precision:

™ e
~N e
—
i~
N2}
=
[<5]
2. 8
=
[<5]
=
=
g i
s hd °
° )
]
—
Yl e )
T T T
birth record parental self

Source of information
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Fixed or random effects?

We should remember that this is a model fitting exercise

The pooled summary represents:

Fixed effect model: the common effect shared by all studies,
Random effects model: is the average of the study specific
effects.

In general random effects pooled estimates are more
appropriate

If little variation across studies the choice is not crucial

In most settings, investigation of sources of heterogeneity
should be the focus

Bianca L De Stavola and Tim Collier LSHTM /Meta-analysis: basic principles and methods 19/20
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ctata users, however, have developed an excellent
sulte of commands for performing meta-analysis,
including commands for performing standard and
cumulative meta-analysils, commands for producing
forest plots and contour-enhanced funnel plots,
and commands for nonparametric analysis of
publication kbilas.

LM

i




Getting Started

Install commands from Boston College SSC
Takes just a few seconds

. ssc 1install metaaggr.pkg , replace

checking metaaggr consistency and verifying not already installed.
installing into c:hadoyplusy...

installation complete.

. Wwhich metan

ciyadoyplusimymetan.ado
*1 3.04 21Sep2010

Repeat for metareg, metafunnel, metabias, etc.
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trial
LRC-CPPT
45
WOSCOPS
CARE
AF /Tex-CAPS
LIFID
FOST-CABG
MIRACL
GREACE
LIPS
HFS
FROSPER
ALLHAT
ASCOT
ALERT
PROVE-IT
CARDS
A TO 2
TNT

year
15954
1994
1995
1994
1994
1994
2000
2001
2002
2002
2002
2002
2002
2003
2003
2004
2004
2004
2005

The Data

epubdate
207anlos4
1%9now19594
16now1995
030ct1996
27may 1958
05nowlSSs
113ul2000
04 apr2001
15janz2002
26junz002
06julz002
23nowv 2002
(ldec2(02
0hapr2o0s
03junz003
OHapr2ood
21laug2oo4
1iseplood
O7apr2oos

Type
Primary
secondary
Primary
secondary
Primary
secondary
secondary
secondary
secondary
secondary
secondary
BEoth
Eoth
Primary
Eath
Secondary
Secondary
Secondary

Secondary

1d1

4,55
4,05
4.4
3
3.45
3.4
2. 55
2.55
3.45
2. 55
2.8
.15
3.1
2.8
3.6
2. 03
2.47%
2. 03
2.3

trialsize
2806
4444
G505
4150
G605
Q014
1551
3086
1600
1677
20536
5804
10235
10505
2102
4162
2HIH
4457
10001

EVENLS
342
1055
424
486
154
1274
155
324
150
104
2110
BE1
s01
234
174
323
128
B3
DEZ

eyvent_rate
0888551
. 2369487
L0B38879
116855
0230129
1411138
1147298
10459903
08125
L0B0s229
1027464
1517919
NIFFERER
0246452
COB277ES
07 7a065
0451022
. 1449555
0981902
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trial
LRC-CFPT
45
WOSCORS
CARE
AF /Tex-CAPS
LIFID
Post-CABG
MIRACL
GREACE
LIFS
HFS
FROSPER
ALLHAT
ASCOT
ALERT
FROWE-IT
CARDS
A TO Z
THT

pe_int

155
431
174
212
57
557
64
155
41
42
598
408
380
100
£
149
51
09
434

nope_int

1751
1790
3125
1569
3247
3955

607
14583

759

502
9371
2483
4790
5065

950
1914
1377
1956
4561

pe_con

167
622
245
274
95
F15
56
169
59
G0
1212
473
421
154
104
174
i
343
548

Mope _Zon

1713
1601
3045
1504
3206
3767

HEY
1479

F11

773
9055
2440
4764
4983

945
192%
1433
1a89
4458

The Data - counts (2x2 tables)

pe_int =
number with PE in
Intervention group

nope_int =
number without PE in
Intervention group

pe _con =
number with PE in
control group

nope_con =
number without PE in
control group
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trial
LEC-CPPT
45
WOSCORS
CARE
AF/Tex-CAPS
LIFID
Fost-CABG
MIEACL
GEEACE
LIFS
HFS
FEOSPER
ALLHAT
ASCOT
ALERT
FEOWE-LIT
CARDS
ATO 2
THT

The Data - effect & CI

I

L8265
654
.00
T
. 599
EEF
.a01
923
461
.69l
.41
.B86Y
. 905
645
B4
.871
.654
.abb
L 794

[ S o L o T T o T s o s B T e B B T N T T e T
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Tow_95cCi
LB
L6234
C5E0
653
433
LA01
L2955
Aol
L322
471
LBES
A
.79z
o034
. o04
il
A63
el
LA04

Up_95cC1

o = o oo o oo o - oo+ B oo o o o H

012
A3
844
.915%
.530
861
Ls0
.13%
.65
L0134
-804
C9RZ
034
.828
902
075
.924
023
.895

log_rr

.191
. 366
L3587
L2568
.51z
252
222
L0s0
LAFh
. 370
. 300
.140
.100
438
L3594
.136
425
119
231

Tog_Tow

-394
474
. 545
427
837
. 355
L2200
. 286
.132
LA52
. 382
26l
233
.B8/s
.685
. 348
AFL
261
. 351

Tog_up

012
.258
L1649
LDs9
L1eY
149

0,077
0,126

418
L0134
216
.01s
034
189
104
072
079
023
111
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The Data - estimate & SE

trial
LEC-CHFPT
45
WOSCORP S
CARE
AF /Tex-CAPS
LIFID
Fost-CABG
MIFEACL
LEEACE
LIFS
HFS
FEOSFER
ALLHAT
ASCOT
ALERT
FEONVE-IT
CARDS
ATO 2
THT

log_rr

.191
. 366G
N
258
. 512
252
222
.0B0
T
. 370
. 300
. 140
. 100
438
. 394
135
-4E5
119
231

se_logrr

0.
055
096
L5
166
LO52
152
.105
152
.195
042
062
L QES
127
148
107
.y
73
01

[ T s L e T o S T o S N T s T o s i T o T A T

104



Graphical User Interface: db metan

B8 metan 1.86 - Meta-analysis of Binary & Continu o ] A

b ain |E!ir'|ar_l,l...| Eu:untinu::uus...l Effe::t...l Graph Elptsl IfA1n I

— Type of Data: — General Options;
% Count © Continuous € Effect/Cl ¢ Effect/SE [ hokeep
Varg for Counts: a, b, o, d, in that arder [ ilevel 35
l' [ alevel 95
[~ weight War
— Labels for D ata: I —
[ Mame: hd
[ “ear -]
— By Wanable: By D phicms:
[~ EBw I = || noSubGroup
—Sort Data: r ngaght—
[~ Bw | ll
[2]RR] ok | Cancel | Submi




db metan - count data (2x2 tables)

B3 metan 1.86 - Meta-analysis of Binary & Continuous o ]

LETY |Einary...| Enntinunus...l Effec:t...l Graph I:Iptsl iF4in I

— Type of Data: — eneral Options:
f* Count ¢ Continuous ¢ Effect/Cl ¢ Effect/SE [~ nokeep
Wars for Countz: a, b, o, d. in that arder I ilevel 33
pe_int nope_int pe_con nope_con j I clevel 3
I weight War
— Labelz for Data: I ll Int d b
v Mame: trial ll
[ “ear ll
_ | Con. C d
— By anable: By D ptions:
[~ By ;I [T noSubGroup
— Sort Data: r ng'aght_
[~ Bw ll
[2§R] ok | Cancel Subimit




metan pe int nope int pe con nope con, label (nawevar=trial) fixed rr

study | EFL [25% Conf. Interwvall] B mEight:
————————————————————— 4————————————————————————————————————|—————————|—————
LEC—-CFFT | 0.526 0. 674 1.01Z [ 3 .10 |
45 | 0. 894 0. 623 a.7773 | 10.27 I
TOSCOPRS | . 7an 0. 550 0.54349 | 4.10 I
CARE | a. 7773 0. 653 0.215 I .53
AR/ Tex—CAPS | o.599 0. 333 a.330 I 1.57
LIPID | o, 7y o. 7ol 0.561 I 11.53 |
Post—-CABG | 0.501 0. 595 1.050 | 1.9z 1
MIRACL | 0.923 a.751 1.135 : z.78 |
CRELCE | 0,461 0,322 0.655 | 1.47 |
LIPS | 0.e8e91 o.4771 1.013 I i.00 |
HFS | 0,741 0. 653 0.35049 I zo.03 |
FECSFPER | 0.5e9 0. 7e9 0.952 I 7.79 |
ALLHAT | 0.9205 0. 792 1.03534 [ .95 :
ASCOT | 0. 645 0. 503 0.3525 I 2.55 I
ALERT | 0. 674 0. 504 0.902 | 1.7 I
PRCWVE-TIT | 0.s571 0. 7a6 1.075 | 2 .85 I
CARDS | 0. 654 O.4d4635 0.9:249 | 1.28
A T = | 0.558 a. 770 1.023 l S.01
THT | 0. 794 o, 7og 0.395 I 9.05 |
_______________ T______|_I____________________________________I=_—__—_=_—_;'_____
| I-H pooled RR r===11 0.775 0. 74a5 0504 I 100 .00
|l =1t~ Ho - - s s T
________________________________________ 1
IHEEEIDgEHEit? chi-suared = 37.853 [(d.f. = 18] p = 0.004%3 I
II—squarEd (variation in BR attributable to heterogeneity] = Sz .4% )
L e e e e e e e e e e e e e e e e e e e e e e e o o e = = = ==



Study

ID
|
LRC-CPPT ——
4S Ok
WOSCOPS —_—
CARE —o'—
AF/Tex-CAPS . :
LIPID ——
Post-CABG i:
MIRACL —
GREACE . |
LIPS —
HPS ——
PROSPER ——
ALLHAT ———
ASCOT . E
ALERT -—!
PROVE-IT ———
CARDS —
ATOZ 4:—0—
TNT —_——

Overall (I-squared = 52.4%, p = 0.004) Q
|
|
1

RR (95% CI)

0.83 (0.67, 1.01)
0.69 (0.62, 0.77)
0.70 (0.58, 0.84)
0.77 (0.65, 0.91)
0.60 (0.43, 0.83)
0.78 (0.70, 0.86)
0.80 (0.59, 1.08)
0.92 (0.75, 1.13)
0.46 (0.32, 0.66)
0.69 (0.47, 1.01)
0.74 (0.68, 0.80)
0.87 (0.77, 0.98)
0.91 (0.79, 1.03)
0.65 (0.50, 0.83)
0.67 (0.50, 0.90)
0.87 (0.71, 1.08)
0.65 (0.46, 0.92)
0.89 (0.77, 1.02)
0.79 (0.70, 0.89)
0.78 (0.75, 0.80)

%
Weight

3.10
10.27
4.10
4.53
1.57
11.83
1.42
2.78
1.47
1.00
20.03
7.79
6.95
2.55
1.72
2.85
1.28
5.71
9.05
100.00

322 1

3.1




random effects — count data

E8 metan 1.86 - Meta-analysis of Binary & Conki — 0] x|

bain  Binary... |Eu:untinun:uu3...| Effect...l [araph I:Iptsl IFAin I

— Poaling Model — Shatistic
" Fixed, Mantel-Haenszel * AR
" Fixed. Inverse Varance " 0OR
* FRandom [M-H heterogeneity] " RD
™ Random [| heterogensity] ™ Log scaled
" Feto _
[~ Exponentiate
[T Use Cornfield Cifs ™ nioTable
I Wse Chi-2 Statistic [~ nabGraph

[T Uze Breslow-Day test

[ Continuity Corection: I ™ nolnteger
[2)§R) ok | Cancel S ubrrit




metan pe int nope int  pe con nope coh, label (namewvar=trial] random rr

Study | EER [25% Conf. Interval] | 5 Weight I
_____________________ +___________________________________r_________l_____
LERC-CPPT | 0.5Z26 0.674 1.01= [ 4,81 |
43 | 0.8943 0.623 0.773 [ 5.3a |
WOSCOPS | 0.700 0. 580 0.544 I 5.2 I
CARE | 0O.773 0.6853 0.915 I S5.890 :

AF /Tex-CAPS | 0.599 0.4333 0.530 | 2 .50 :
LIFPID |  0O.777 O.701 0.561 | g.62 :
Post-CAB- | 0.501 0.585 1.080 I Z2.85 I
MIRACL | 0.923 0.751 1.135 I 4.72 I
ZREALCE | 0.4581 0.322 0.853 | 2.15 I
LIPS | 0.821 0.471 1.013 | 1.91 I
HPS | 0.741 0.683 0.504 I 9.5% I
FROSPER | 0.569 0.7e9 0.982 I 7.5 I
ALLLHAT | 0.905 0.792 1.03534 I 72T
A3COT | 0O0.645 0.503 0.528 I 3.71 )
ALERT | 0.674 0.504 0.390z I 2.986
FROWE-IT | 0.571 0.706 1.075 | 4.62 I
CARDS | 0.6854 0.4363 0.924 I 2.26
A T Z | 0.5385 o. 7o 1.023 | .20 |
THT | 0.794 0,704 0.595 I T.86 ]
L —_——— = s s e s s s s T = = _—__—_E_E_E_-_‘L_E L
T A |
I+L pooled RER = — _.41 0.7z 0.728 0.518 I 100,00
i B e
Heterogeneity chi-scuared = 37.583 (d.£. = 18) p = 0.004
I-zquared [(wariation in BR attributalble to heterogeneity)] = 52.4%
Estimate of hetween-study variance Tau-scquared = 0.0073
______________________ -
Tezst of ERER=1 Z= g.72 p = 0.000 |
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trial
LEC-CFFT
45
WS CORS
CARE
AF fTex-CAPS
LIFID
FostT-CABG
MIFEACL
GREACE
LIFS
HFS
FEOSPER
ALLHAT
ASCOT
ALERET
FEOWE-TIT
CARDS
A TO 2
THT

T _wt
3.
10,

11.

MJ
o
o N TV s (Yo S B o S o S S~ S SN = s R R S U S

w o =M ol

fixed v random

rand_wt

Bt I TR W Y - AP R I Y (RS N I TR = SO o S - O R o Y e R N IR Y v S i
[ TR I T S I TR s T [ I I v v T e T I T = S e [ I T i O 0 Y I N AT Y - et |

Fixed (M-H pooled RR)

0.775 95% CI(0.748, 0.804)

Random (D-L pooled RR)

0.772 95% CI(0.728, 0.818)

Heterogeneity chi-squared
37.83 (18df) p = 0.004

I-squared = 52.4%



Demo of Stata Syntax



	Introduction
	Pooling effects
	Fixed effect meta-analysis
	Random effects meta-analysis
	How to do it in Stata
	`Risk of Bias'
	Conclusions
	References
	Tim Collier 29-11-2012.pdf
	Meta Analysis in Stata
	Outline
	Getting Started
	Getting Started
	Getting Started
	Getting Started
	Getting Started
	The Data
	The Data – counts (2x2 tables)
	The Data – effect & CI
	The Data – estimate  & SE
	Graphical User Interface:  db metan
	db metan – count data (2x2 tables)
	Slide Number 14
	Slide Number 15
	random effects – count data
	Slide Number 17
	fixed v random
	Demo of Stata Syntax


