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Systematic reviews
It all starts here . . .

Briefly, from Alma’s lecture:

Define question, population, outcome, exposure, study
design(s)

Define search strategy

Perform search

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

Display and summarize findings: meta-analysis
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Meta-analysis

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

1 study specific estimates of effect, β̂s , and precision, ŝe(β̂s),

No. Study β̂s ŝe(β̂s )
1 MRC NSHD (UK) 0.093 0.113
2 HBCS I (Helsinki) 0.103 0.077
3 PSWG (Gothenburg) 0.201 0.142
. . . . . .
S

• examination of heterogeneity

2 Overall summary
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An example
Birth weight and breast cancer incidence

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

MRC NSHD (UK) 2000

HBCS I (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 II (Helsinki) UP

HBCS III (Helsinki) UP

SYFBC (Sweden) UP

UKWCS (UK) 2007

MDC Study (Malmo) 2004

SPNFBC (Uppsala-Orebro) 1997

NYSEOBC (New York) 2000

TBPCCS (Trondheim-Bergen) 2002

DPCCS (Jutland) 2003

Seattle BCYW (Washington) 1996

Seattle BCMW (Washington) 1996

SBCS (Shanghai) 2002

CmsBCS (US) 2002

CBCS (North Carolina) 2004

CARE (US) UP

ID

Study

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 (1.01, 1.81)

1.01 (0.94, 1.08)

1.14 (0.91, 1.42)

1.03 (0.96, 1.11)

1.13 (0.79, 1.62)

1.12 (1.00, 1.26)

1.05 (0.97, 1.13)

1.01 (0.92, 1.11)

0.90 (0.80, 1.00)

0.93 (0.79, 1.08)

1.01 (0.97, 1.05)

0.89 (0.72, 1.10)

0.98 (0.94, 1.02)

ES (95% CI)

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 (1.01, 1.81)

1.01 (0.94, 1.08)

1.14 (0.91, 1.42)

1.03 (0.96, 1.11)

1.13 (0.79, 1.62)

1.12 (1.00, 1.26)

1.05 (0.97, 1.13)

1.01 (0.92, 1.11)

0.90 (0.80, 1.00)

0.93 (0.79, 1.08)

1.01 (0.97, 1.05)

0.89 (0.72, 1.10)

0.98 (0.94, 1.02)

ES (95% CI)

  
1.7 2

Box represents precision Sorted by publication year
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0.98 (0.94, 1.02)

ES (95% CI)

1.10 (0.88, 1.37)
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1.13 (0.79, 1.62)

1.12 (1.00, 1.26)

1.05 (0.97, 1.13)

1.01 (0.92, 1.11)

0.90 (0.80, 1.00)

0.93 (0.79, 1.08)

1.01 (0.97, 1.05)
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1.7 2

Box represents precision Sorted by publication year

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

1 Cochran’s Q statistic:

Q =
∑

ws(β̂s − β)
2

where ws = 1/ŝe(β̂s), and β̂ is a weighted mean of the β̂s .

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

2 Higgins and Thompson’s I 2:

I 2 = (Q − df )/Q × 100

the proportion of total variability explained by heterogeneity
Values < 25% re thought to be ‘low’ . . .
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ws(β̂s − β)
2

where ws = 1/ŝe(β̂s), and β̂ is a weighted mean of the β̂s .

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

2 Higgins and Thompson’s I 2:

I 2 = (Q − df )/Q × 100

the proportion of total variability explained by heterogeneity
Values < 25% re thought to be ‘low’ . . .In the example: Q = 28.99(df=23) p=0.18, I 2=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:

β̂s = β + es

where β: true common effect; es : sampling error with variance σ2
e

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

β̂s = β + es

where β: true common effect; es : sampling error with variance σ2
e

Random effects model

Assume the true effects in each study differs according to some
distribution:

β̂s = β + us + εs

us : rv with mean 0 and variance τ 2; βs = β + us ;
εs : within study random error with variance σ2

ε
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What the models imply
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The difference between βs and β could be treated as due to
random fluctuation or partly systematic (but random)
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Estimation by fixed effect meta-analysis

Estimation via weighted average of the separate estimated study
effects:

βFE =

∑
s ws β̂s∑
s ws

With a choice of weights:

a) inverse of the variance of the study effect estimate:

ws =
1

ŝe(β̂s)
2

b) Mantel-Haenszel weights (for ORs)

c) Peto’s weights (for ORs)

Bianca L De Stavola and Tim Collier LSHTM /Meta-analysis: basic principles and methods 10/20
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Estimation by random effects meta-analysis

Estimation via weighted average of the separate estimated study
effects:

βRE ==

∑
s ws β̂s∑
s ws

where weights are:

ws =
1

ŝe(β̂s)
2

+ τ̂2

and τ2 is estimated from the Q statistic
(DerSimonian and Laird method)
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The example revisited
Fixed effect meta-analysis

Overall  (I-squared = 20.7%, p = 0.181)

Seattle BCMW (Washington) 1996

HBCS I (Helsinki) 2001

TBPCCS (Trondheim-Bergen) 2002

SBCS (Shanghai) 2002

Study

CSHRR (Copenhagen) 2003

HBCS III (Helsinki) UP

NCI DES (US) 2006

HBCS II (Helsinki) UP

CARE (US) UP

UBCoS Multigen (Uppsala) 2003

SYFBC (Sweden) UP

DPCCS (Jutland) 2003

Aberdeen Children of the 1950s (Aberdeen) UP

UKWCS (UK) 2007

EPIC (Norfolk) UP

Seattle BCYW (Washington) 1996

PSWG (Gothenburg) 2001

NYSEOBC (New York) 2000

SOUHCB(Trondheim) 2005

CmsBCS (US) 2002

CBCS (North Carolina) 2004

SPNFBC (Uppsala-Orebro) 1997

MDC Study (Malmo) 2004

MRC NSHD (UK) 2000

ID

1.01 (0.99, 1.03)

0.90 (0.80, 1.00)

1.11 (0.95, 1.29)

1.12 (1.00, 1.26)

0.93 (0.79, 1.08)

1.02 (0.98, 1.05)

1.06 (0.85, 1.31)

0.97 (0.83, 1.14)

1.04 (0.90, 1.22)

0.98 (0.94, 1.02)

1.02 (0.93, 1.13)

1.35 (1.01, 1.81)

1.05 (0.97, 1.13)

1.03 (0.80, 1.33)

1.01 (0.94, 1.08)

0.92 (0.84, 1.01)

1.01 (0.92, 1.11)

1.22 (0.93, 1.62)

1.13 (0.79, 1.62)

1.07 (0.95, 1.19)

1.01 (0.97, 1.05)

0.89 (0.72, 1.10)

1.03 (0.96, 1.11)

1.14 (0.91, 1.42)

1.10 (0.88, 1.37)

ES (95% CI)

100.00

2.24

1.18

1.99

1.09

%

27.45

0.59

1.05

1.16

16.83

2.68

0.32

4.67

0.43

5.71

3.48

2.90

0.35

0.21

2.16

16.49

0.61

5.31

0.56

0.55

Weight

1.01 (0.99, 1.03)

0.90 (0.80, 1.00)

1.11 (0.95, 1.29)

1.12 (1.00, 1.26)

0.93 (0.79, 1.08)

1.02 (0.98, 1.05)

1.06 (0.85, 1.31)

0.97 (0.83, 1.14)

1.04 (0.90, 1.22)

0.98 (0.94, 1.02)

1.02 (0.93, 1.13)

1.35 (1.01, 1.81)

1.05 (0.97, 1.13)

1.03 (0.80, 1.33)

1.01 (0.94, 1.08)

0.92 (0.84, 1.01)

1.01 (0.92, 1.11)

1.22 (0.93, 1.62)

1.13 (0.79, 1.62)

1.07 (0.95, 1.19)

1.01 (0.97, 1.05)

0.89 (0.72, 1.10)

1.03 (0.96, 1.11)

1.14 (0.91, 1.42)

1.10 (0.88, 1.37)

ES (95% CI)

100.00

2.24

1.18

1.99

1.09

%

27.45

0.59

1.05

1.16

16.83

2.68

0.32

4.67

0.43

5.71

3.48

2.90

0.35

0.21

2.16

16.49

0.61

5.31

0.56

0.55

Weight

  
1.7 2
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The example revisited
Random effect meta-analysis

NOTE: Weights are from random effects analysis

Overall  (I-squared = 20.7%, p = 0.181)

CSHRR (Copenhagen) 2003

DPCCS (Jutland) 2003

PSWG (Gothenburg) 2001

SOUHCB(Trondheim) 2005

Seattle BCYW (Washington) 1996

Seattle BCMW (Washington) 1996

UKWCS (UK) 2007

CmsBCS (US) 2002

SYFBC (Sweden) UP

Aberdeen Children of the 1950s (Aberdeen) UP

HBCS III (Helsinki) UP

CARE (US) UP

MDC Study (Malmo) 2004

HBCS II (Helsinki) UP

TBPCCS (Trondheim-Bergen) 2002

NCI DES (US) 2006

UBCoS Multigen (Uppsala) 2003

NYSEOBC (New York) 2000

SPNFBC (Uppsala-Orebro) 1997

ID

EPIC (Norfolk) UP

CBCS (North Carolina) 2004

Study

HBCS I (Helsinki) 2001

MRC NSHD (UK) 2000

SBCS (Shanghai) 2002

1.01 (0.99, 1.03)

1.02 (0.98, 1.05)

1.05 (0.97, 1.13)

1.22 (0.93, 1.62)

1.07 (0.95, 1.19)

1.01 (0.92, 1.11)

0.90 (0.80, 1.00)

1.01 (0.94, 1.08)

1.01 (0.97, 1.05)

1.35 (1.01, 1.81)

1.03 (0.80, 1.33)

1.06 (0.85, 1.31)

0.98 (0.94, 1.02)

1.14 (0.91, 1.42)

1.04 (0.90, 1.22)

1.12 (1.00, 1.26)

0.97 (0.83, 1.14)

1.02 (0.93, 1.13)

1.13 (0.79, 1.62)

1.03 (0.96, 1.11)

ES (95% CI)

0.92 (0.84, 1.01)

0.89 (0.72, 1.10)

1.11 (0.95, 1.29)

1.10 (0.88, 1.37)

0.93 (0.79, 1.08)

100.00

16.51

6.18

0.60

3.30

4.24

3.40

7.16

13.45

0.55

0.73

0.99

13.58

0.94

1.89

3.07

1.71

3.97

0.36

6.80

Weight

4.92

1.02

%

1.91

0.94

1.79

1.01 (0.99, 1.03)

1.02 (0.98, 1.05)

1.05 (0.97, 1.13)

1.22 (0.93, 1.62)

1.07 (0.95, 1.19)

1.01 (0.92, 1.11)

0.90 (0.80, 1.00)

1.01 (0.94, 1.08)

1.01 (0.97, 1.05)

1.35 (1.01, 1.81)

1.03 (0.80, 1.33)

1.06 (0.85, 1.31)

0.98 (0.94, 1.02)

1.14 (0.91, 1.42)

1.04 (0.90, 1.22)

1.12 (1.00, 1.26)

0.97 (0.83, 1.14)

1.02 (0.93, 1.13)

1.13 (0.79, 1.62)

1.03 (0.96, 1.11)

ES (95% CI)

0.92 (0.84, 1.01)

0.89 (0.72, 1.10)

1.11 (0.95, 1.29)

1.10 (0.88, 1.37)

0.93 (0.79, 1.08)

100.00

16.51

6.18

0.60

3.30

4.24

3.40

7.16

13.45

0.55

0.73

0.99

13.58

0.94

1.89

3.07

1.71

3.97

0.36

6.80

Weight

4.92

1.02

%

1.91

0.94

1.79

  
1.7 2
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The example revisited
Random effect meta-analysis

NOTE: Weights are from random effects analysis

Overall  (I-squared = 20.7%, p = 0.181)
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1.02 (0.98, 1.05)

1.05 (0.97, 1.13)

1.22 (0.93, 1.62)

1.07 (0.95, 1.19)

1.01 (0.92, 1.11)

0.90 (0.80, 1.00)

1.01 (0.94, 1.08)

1.01 (0.97, 1.05)

1.35 (1.01, 1.81)

1.03 (0.80, 1.33)

1.06 (0.85, 1.31)

0.98 (0.94, 1.02)

1.14 (0.91, 1.42)

1.04 (0.90, 1.22)

1.12 (1.00, 1.26)

0.97 (0.83, 1.14)

1.02 (0.93, 1.13)

1.13 (0.79, 1.62)

1.03 (0.96, 1.11)
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0.92 (0.84, 1.01)

0.89 (0.72, 1.10)
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0.93 (0.79, 1.08)
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16.51
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0.60
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13.58
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1.01 (0.99, 1.03)

1.02 (0.98, 1.05)

1.05 (0.97, 1.13)

1.22 (0.93, 1.62)

1.07 (0.95, 1.19)
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1.01 (0.97, 1.05)
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1.03 (0.80, 1.33)

1.06 (0.85, 1.31)

0.98 (0.94, 1.02)

1.14 (0.91, 1.42)

1.04 (0.90, 1.22)

1.12 (1.00, 1.26)

0.97 (0.83, 1.14)

1.02 (0.93, 1.13)

1.13 (0.79, 1.62)

1.03 (0.96, 1.11)

ES (95% CI)

0.92 (0.84, 1.01)

0.89 (0.72, 1.10)

1.11 (0.95, 1.29)

1.10 (0.88, 1.37)

0.93 (0.79, 1.08)

100.00

16.51

6.18

0.60

3.30

4.24

3.40

7.16

13.45

0.55

0.73

0.99

13.58

0.94

1.89

3.07

1.71

3.97

0.36

6.80

Weight

4.92

1.02

%

1.91

0.94

1.79

  
1.7 2

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:

1 varying quality of the data:

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

2 publication bias:

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

3 unmeasured confounding:

relevant for meta-analysis of observational studies

. . .
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1 - Quality of the data
Stratifying by source of exposure data

NOTE: Weights are from random effects analysis

.

.

.

Birth record

MRC NSHD (UK) 2000

HBCS I (Helsinki) 2001

PSWG (Gothenburg) 2001

UBCoS Multigen (Uppsala) 2003

SOUHCB(Trondheim) 2005

NCI DES (US) 2006

Aberdeen Children of the 1950s (Aberdeen) UP

HBCS II (Helsinki) UP

HBCS III (Helsinki) UP

SYFBC (Sweden) UP

MDC Study (Malmo) 2004

SPNFBC (Uppsala-Orebro) 1997

NYSEOBC (New York) 2000

TBPCCS (Trondheim-Bergen) 2002

DPCCS (Jutland) 2003

CBCS (North Carolina) 2004

Subtotal  (I-squared = 0.0%, p = 0.809)

Parental recall in childhood

CSHRR (Copenhagen) 2003

Subtotal  (I-squared = .%, p = .)

Adult report

EPIC (Norfolk) UP

UKWCS (UK) 2007

Seattle BCYW (Washington) 1996

Seattle BCMW (Washington) 1996

SBCS (Shanghai) 2002

CmsBCS (US) 2002

CARE (US) UP

Subtotal  (I-squared = 22.0%, p = 0.262)

ID

Study

1.10 (0.88, 1.37)

1.11 (0.95, 1.29)

1.22 (0.93, 1.62)

1.02 (0.93, 1.13)

1.07 (0.95, 1.19)

0.97 (0.83, 1.14)

1.03 (0.80, 1.33)

1.04 (0.90, 1.22)

1.06 (0.85, 1.31)

1.35 (1.01, 1.81)

1.14 (0.91, 1.42)

1.03 (0.96, 1.11)

1.13 (0.79, 1.62)

1.12 (1.00, 1.26)

1.05 (0.97, 1.13)

0.89 (0.72, 1.10)

1.05 (1.02, 1.09)

1.02 (0.98, 1.05)

1.02 (0.98, 1.05)

0.92 (0.84, 1.01)

1.01 (0.94, 1.08)

1.01 (0.92, 1.11)

0.90 (0.80, 1.00)

0.93 (0.79, 1.08)

1.01 (0.97, 1.05)

0.98 (0.94, 1.02)

0.98 (0.95, 1.01)

ES (95% CI)

2.33

4.95

1.47

11.27

9.07

4.39

1.80

4.87

2.48

1.34

2.34

22.32

0.86

8.37

19.59

2.54

100.00

100.00

100.00

9.40

14.14

8.02

6.36

3.27

29.23

29.57

100.00

Weight

%

1.10 (0.88, 1.37)

1.11 (0.95, 1.29)

1.22 (0.93, 1.62)

1.02 (0.93, 1.13)

1.07 (0.95, 1.19)

0.97 (0.83, 1.14)

1.03 (0.80, 1.33)

1.04 (0.90, 1.22)

1.06 (0.85, 1.31)

1.35 (1.01, 1.81)

1.14 (0.91, 1.42)

1.03 (0.96, 1.11)

1.13 (0.79, 1.62)

1.12 (1.00, 1.26)

1.05 (0.97, 1.13)

0.89 (0.72, 1.10)

1.05 (1.02, 1.09)

1.02 (0.98, 1.05)

1.02 (0.98, 1.05)

0.92 (0.84, 1.01)

1.01 (0.94, 1.08)

1.01 (0.92, 1.11)

0.90 (0.80, 1.00)

0.93 (0.79, 1.08)

1.01 (0.97, 1.05)

0.98 (0.94, 1.02)

0.98 (0.95, 1.01)

ES (95% CI)

2.33

4.95

1.47

11.27

9.07

4.39

1.80

4.87

2.48

1.34

2.34

22.32

0.86

8.37

19.59

2.54

100.00

100.00

100.00

9.40

14.14

8.02

6.36

3.27

29.23

29.57

100.00

Weight

%

  
1.7 2
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1 - Quality of the data
Stratifying by source of exposure data

NOTE: Weights are from random effects analysis

.

.

.

Birth record

MRC NSHD (UK) 2000

HBCS I (Helsinki) 2001

PSWG (Gothenburg) 2001

UBCoS Multigen (Uppsala) 2003

SOUHCB(Trondheim) 2005

NCI DES (US) 2006

Aberdeen Children of the 1950s (Aberdeen) UP

HBCS II (Helsinki) UP

HBCS III (Helsinki) UP

SYFBC (Sweden) UP

MDC Study (Malmo) 2004

SPNFBC (Uppsala-Orebro) 1997

NYSEOBC (New York) 2000

TBPCCS (Trondheim-Bergen) 2002

DPCCS (Jutland) 2003

CBCS (North Carolina) 2004

Subtotal  (I-squared = 0.0%, p = 0.809)

Parental recall in childhood

CSHRR (Copenhagen) 2003

Subtotal  (I-squared = .%, p = .)

Adult report

EPIC (Norfolk) UP

UKWCS (UK) 2007

Seattle BCYW (Washington) 1996

Seattle BCMW (Washington) 1996

SBCS (Shanghai) 2002

CmsBCS (US) 2002

CARE (US) UP

Subtotal  (I-squared = 22.0%, p = 0.262)

ID

Study

1.10 (0.88, 1.37)

1.11 (0.95, 1.29)

1.22 (0.93, 1.62)

1.02 (0.93, 1.13)

1.07 (0.95, 1.19)

0.97 (0.83, 1.14)

1.03 (0.80, 1.33)

1.04 (0.90, 1.22)

1.06 (0.85, 1.31)

1.35 (1.01, 1.81)

1.14 (0.91, 1.42)

1.03 (0.96, 1.11)

1.13 (0.79, 1.62)

1.12 (1.00, 1.26)

1.05 (0.97, 1.13)

0.89 (0.72, 1.10)

1.05 (1.02, 1.09)

1.02 (0.98, 1.05)

1.02 (0.98, 1.05)

0.92 (0.84, 1.01)

1.01 (0.94, 1.08)

1.01 (0.92, 1.11)

0.90 (0.80, 1.00)

0.93 (0.79, 1.08)

1.01 (0.97, 1.05)

0.98 (0.94, 1.02)

0.98 (0.95, 1.01)

ES (95% CI)

2.33

4.95

1.47

11.27

9.07

4.39

1.80

4.87

2.48

1.34

2.34

22.32

0.86

8.37

19.59

2.54

100.00

100.00

100.00

9.40

14.14

8.02

6.36

3.27

29.23

29.57

100.00

Weight

%

1.10 (0.88, 1.37)

1.11 (0.95, 1.29)

1.22 (0.93, 1.62)

1.02 (0.93, 1.13)

1.07 (0.95, 1.19)

0.97 (0.83, 1.14)

1.03 (0.80, 1.33)

1.04 (0.90, 1.22)

1.06 (0.85, 1.31)

1.35 (1.01, 1.81)

1.14 (0.91, 1.42)

1.03 (0.96, 1.11)

1.13 (0.79, 1.62)

1.12 (1.00, 1.26)

1.05 (0.97, 1.13)

0.89 (0.72, 1.10)

1.05 (1.02, 1.09)

1.02 (0.98, 1.05)

1.02 (0.98, 1.05)

0.92 (0.84, 1.01)

1.01 (0.94, 1.08)

1.01 (0.92, 1.11)

0.90 (0.80, 1.00)

0.93 (0.79, 1.08)

1.01 (0.97, 1.05)

0.98 (0.94, 1.02)

0.98 (0.95, 1.01)

ES (95% CI)

2.33

4.95

1.47

11.27

9.07

4.39

1.80

4.87

2.48

1.34

2.34

22.32

0.86

8.37

19.59

2.54

100.00

100.00

100.00

9.40

14.14

8.02

6.36

3.27

29.23

29.57

100.00

Weight

%

  
1.7 2

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,
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Funnel plot with pseudo 95% confidence limits
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Meta-regression

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

-.1
0

.1
.2

.3
Lo

g(
re
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tiv

e 
ris

k)

birth record parental self
Source of information

F (2, 21) = 5.57 , p = 0.01
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Fixed or random effects?

We should remember that this is a model fitting exercise

The pooled summary represents:

1 Fixed effect model: the common effect shared by all studies,
2 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



Introduction Pooling effects Fixed effect meta-analysis Random effects meta-analysis How to do it in Stata ‘Risk of Bias’ Conclusions References

References

1 Egger M, Davey Smith G, Altman DG. Systematic Reviews in
Health Care: Meta-Analysis in Context. BMJ Books: London,
2000.

2 DerSimonian R, Laird N. Meta-analysis in clinical trials.
Controlled Clinical Trials 1986; 7:177188.

3 Higgins JP et al. Measuring inconsistency in meta-analysis.
BMJ 2003; 327:557-560

4 Sutton AJ, Higgins JP. Recent developments in meta-analysis.
Stat Med. 2008, 27: 625-650

5 Sutton AJ, Abrams KR, Jones DR, Sheldon TA, Song F.
Methods for Meta-Analysis in Medical Research. Wiley:
London, 2000.

6 Thompson SG, Sharp SJ. Explaining heterogeneity in
meta-analysis: a comparison of methods. Statistics in
Medicine 1999; 18:26932708.

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



Meta Analysis in Stata

Tim Collier
Medical Statistics Department

LSHTM



Outline

• Getting started in Stata 

• FE & RE models with data in different formats 
using metan (GUI & syntax) 

• Forest plots

• Investigating small study effects using metafunnel
and metabias

• Investigating heterogeneity with meta‐regression 
using  metareg
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Getting Started
Install commands from Boston College SSC
Takes just a few seconds

Repeat for metareg, metafunnel, metabias,  etc.



The Data



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



The Data – effect & CI



The Data – estimate  & SE



Graphical User Interface:  db metan



db metan – count data (2x2 tables)

Yes No

Int. a b

Con. c d





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

PROVE-IT

TNT

LIPID

4S

GREACE

ALLHAT

WOSCOPS

ALERT

PROSPER

ASCOT

LIPS

AF/Tex-CAPS

A TO Z

Post-CABG

ID

HPS

LRC-CPPT

CARDS

MIRACL

CARE

Study

0.78 (0.75, 0.80)

0.87 (0.71, 1.08)

0.79 (0.70, 0.89)

0.78 (0.70, 0.86)

0.69 (0.62, 0.77)

0.46 (0.32, 0.66)

0.91 (0.79, 1.03)

0.70 (0.58, 0.84)

0.67 (0.50, 0.90)

0.87 (0.77, 0.98)

0.65 (0.50, 0.83)

0.69 (0.47, 1.01)

0.60 (0.43, 0.83)

0.89 (0.77, 1.02)

0.80 (0.59, 1.08)

RR (95% CI)

0.74 (0.68, 0.80)

0.83 (0.67, 1.01)

0.65 (0.46, 0.92)

0.92 (0.75, 1.13)

0.77 (0.65, 0.91)

100.00

2.85

9.05

11.83

10.27

1.47

6.95

4.10

1.72

7.79

2.55

1.00

1.57

5.71

1.42

Weight

20.03

3.10

1.28

2.78

4.53

%

0.78 (0.75, 0.80)

0.87 (0.71, 1.08)

0.79 (0.70, 0.89)

0.78 (0.70, 0.86)

0.69 (0.62, 0.77)

0.46 (0.32, 0.66)

0.91 (0.79, 1.03)

0.70 (0.58, 0.84)

0.67 (0.50, 0.90)

0.87 (0.77, 0.98)

0.65 (0.50, 0.83)

0.69 (0.47, 1.01)

0.60 (0.43, 0.83)

0.89 (0.77, 1.02)

0.80 (0.59, 1.08)

RR (95% CI)

0.74 (0.68, 0.80)

0.83 (0.67, 1.01)

0.65 (0.46, 0.92)

0.92 (0.75, 1.13)

0.77 (0.65, 0.91)

100.00

2.85

9.05

11.83

10.27

1.47

6.95

4.10

1.72

7.79

2.55

1.00

1.57

5.71

1.42

Weight

20.03

3.10

1.28

2.78

4.53

%

  1.322 1 3.1



random effects – count data





fixed v random

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
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