Comprehensive Meta Analysis Version 2.0

This manual will continue to be revised to reflect changes in the program. It will also be

expanded to include chapters covering conceptual topics. Upgrades to the program and
manual will be available on our download site.
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Introduction

The program installation will create a shortcut labeled Comprehensive Meta Analysis V2
on your desktop and also under “All programs” on the Windows Start menu.

It will also install several data files for use with this guide. These files will be installed in
“Demo Files”, beneath the program directory, which (by default) will be

C:\Program Files\Comprehensive Meta Analysis Version 2. Within “Demo Files”, select
files from the language directory appropriate for your computer’s language settings.

To uninstall the program use the Windows Control panel, select “Add or Remove
Programs”, and remove “Comprehensive Meta Analysis Version 2”

This document includes the following sections.
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Section 1. Basic data entry and analysis

This section shows how to set up a spreadsheet for data entry and run the basic
analyses.



The tutorial

Dmprene [
File Edit Wiew Insert Identify Format Data Options Window Help
|l «~osa8 rteas n)—==3we =l >+ 4 2/[n@ @
A
I A B D E F G H | J K L —
L 1
Welcome
Thiz tutarial will have you up and running in a just a few
mirtes,
If you are starting a new spreadsheet it will show you how
to create columnz for the study name and for the treatment
effect.
If pou are importing data from another program it will show L
you how to identify the calumn with the study name and the
columns with the treatment effect.
Mawy, click Mest' to procesd.
Tell me more ¢ Back Mest » Cloze
hd
2
The program includes a tutorial which may be opened from the Help menu. The tutorial

covers the same material that is explained on the following pages.




Overview

The program uses a spreadsheet for data entry, but requires the user to identify specific
columns to hold the study names and the effect size data. This process is explained

here.

Create a column for Study Names

Select Insert... Column for... Study names.

Comprehensive meta analysis - [Data]
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Study names
Subgroups within study
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Effect size data

Moderator variable
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Run analyses —+ 3z EM Column for ...
‘| Blank column
A Copy of selected column
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Select Insert...
Column for...
Study names.

f

The program will insert a column for study names as shown below.

Comprehensive meta analysis - [Data]
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The program inserts this column.




Create columns for effect size data

Select Insert... Column for... Effect size data.

Study names
Subgroups within study
Comparison names
QOutcome names

Time point names

Q@?ﬂ

Bl >+ v [ 83 @

G

H |

J

K

%, Effect size data

Moderator variable

D]
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Stuy name Copy of selected column

12 *— Blank row
3 Copy of selected row(s)
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Select Insert...
Column for...

Effect size data.

™)
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This will launch a wizard that allows the user to select the desired format (or formats).
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Effect size wizard (Screen 1)

f = =1

B3 Insert columns for effect size data

Welcome

[f you have already computed the effect size [zuch az the
standardized mean difference or the Log odds ratia] for
each ztudy, you may enter thiz information directly.

Or, you may provide summarny data [zuch az the number of
events or the means and standard deviationz], and the
pragram will compute the effect size automatically.

Ilze thiz wizard to specify the type of data you plan to
enter, and the program will create the required columns.

The program allows you to enter effect size data in mare
than one format. viou will create one zet of effect size
columns now, and may add additional setz at any time.

Show common formats only
* Show all 100 formats

Tell me mare | Cancel |

The first screen in the wizard (above) offers an overview of the options for entering effect
size data, as follows:

“If you have already computed the effect size (such as the standardized mean difference
or the log odds ratio) for each study, you may enter this information directly.

“Or, you may provide summary data (such as the number of events or the means and
standard deviations), and the program will compute the effect size automatically.

“Use this wizard to specify the type of data you plan to enter, and the program will create
the required columns.

“The program allows you to enter effect size data in more than one format. You will
create one set of effect size columns now, and may add additional sets at any time.
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Effect size wizard (Screen 2)

-

B3 Insert columns for effect size data

Types of studies included

Or thiz panel, zelect the twpe of studies to be included in
thiz meta analysiz. Thiz controlz the twpes of data entry
aptionz ta be dizplaped on the next panel.

[f unzure, zelect the first option, which iz appropriate for
mozt analyses. You will be able to return to thiz panel and
change the zelection.

Comparnizon of bwo groups, time-points,
or expozures [includes corelations]

Eztimate of means, proportions or rates
i one group at one time-point

Generc point estimates

Generc point estimates, log zcale

| Tell me more | Cancel ¢ Back | Mext =

The second screen of the wizard is shown here, and allows the user to select the class
of data entry types:

Comparison of two groups, interventions, or exposures (includes correlations)
Estimate of means, proportions, or rates in one group at one time-point
Generic point estimates

Generic point estimates, log scale

For the running example of the BCG data, select the first option.
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Effect size wizard (Screen 3)

File Edit Format WView [nsert Identify Computational options Analyses Help

Run analyses + 2 [Tt |nsert columns for effect size data

Study name ) :
Click on the iconz to select the data entry format

Aronzon, 1348

@ Two groups or comelation

Iﬂ] Dichatomous [humber of events)

First. click in Unmatched groups, prospective (.9, controlled trials, cohaort studies)
1

th |Z] Events and sample size in each group
sequence on e @ Maon-events and zample size in each group

two group icons [£] Events and non-events in sach group

open ed here. @ Event rate and sample size in each group
@ Chi-zquared and total sample size
@ atched aroups, prospective (... crossover trials or pre-post designs)

R e

Choose format and

12 @ Unmatched groups, retrozpective [e.g., caze control studiez] then click Finish.

13 @ Computed =ffect sizes

14 @ Continuous [means)

15 @ Corelation

15 @ Fiates [events by perzon years)

17 @ Survival [time to event]

14

19 =

20

21

22 You have selected Events and zample size in each group

23 Click Finizh' to create the columnz

24 /\

25 v
< Tell me more | Cancel | < Back | & Finizh y >

The third screen shows the list of formats arranged hierarchically. In the running

example, drill down in the hierarchy to select the following.

o Dichotomous (number of events)

e Unmatched groups, prospective (e.g., controlled trials, cohort studies)

e Events and sample size in each group

At this point, the Finish button will be activated. Click on it to create the columns for

data entry.
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Modify data entry column names

File Edit Format Wiew Insert Identify Computational options Analyses Help
Runanayses + % O FH & $BER & E'='="E 8w b 2>+ ] 23 @
Group-& Group-4& Group-B Group-B . Log odds ~
Study name Ewvents Total M Events Total M Odds ratic ratio StdEn I d k

1| Arongon, 1348

2

3

4 &3 Group names E]@

A

g Group names for cohort or prospective studies

] Mame far first group [e.g., Treated) Group-A

9

MHame for second group [e.g.. Control Group-B

10 aroup (2.0 | %

11

:Ié Binary outcome in cohort or prospective studies

14 Mame for events [e.g., Dead) Events If desired, modlfy the

::g Mame for non-events [e.g.. Alivel Mon-events default names for data

17 entry columns.

18

13 Cancel | Apply | Ok |

20

1

22

23

24

25 v
< >
Cohort 2x2 [Events]

The wizard will close and the program will automatically offer this dialog for modifying
effect size format column names. If, for example, you elect to substitute “Treated” for
“Group-A” and “Control” for “Group-B”, you will create column names such as “Treated
events” and “Control events”.

The madifications made here will be applied not only to the format selected, but also to
columns in any related format (in this case, in formats of the “cohort or prospective
studies” type). The dialog gives name override suggestions consistent with the format
type but will accept any user-entered value.
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Enter effect size data

Comprehensive meta analysis - [Data] g@
Ele Edit Format View Insert Identify Computational options Analyses Help

Runanayses + 2 O 2 HEH & 4 2R & @ -"="= S dd 2+ /] 43 @

Study narme 'I'Er\fea;?sd '_I'l_roet:tler‘? Eﬁzﬁg 'thr;tlr?\]l Odds ratio Lc:rgalt:iodds StdErr | J k. =]

1| Aronzon, 1948

2

3

i /‘

5

g Enter data here.

2 Program computes effect

8 size and displays it here.

3 d |
- 1n | [ |
< B

Cohort 2x2 [Events)

When the group names dialog closes, the spreadsheet looks like this. White columns
are used for entering data. Yellow columns display the computed effect size. Note that
the entry column names have been modified (“Treated” and “Control” in place of the
defaults, “Group-A” and “Group-B”).

Comprehensive meta analysis - [Data] g@
File Edit Format View Insert Identify Computational options Analyses Help
RunanaWs&s*%Dl}qn S 4 BB & % R Jo.gfdgHLI 4 _)+‘/|:| %lil @
Study name TE[E:;TS ?oetaatler‘? EE;::?SI -Fg{:m Odds ratio Lorgaﬁglds Std Err | i K el

1 Arongon, 1948 4 123 i 139 0.391 -0.933 0593

2

3

4

5

E

7

A

|

10 [l
< 2]
Cohort 2x2 [Events]

In the white columns enter the “Number of Events” and “Total N” for the treated group (4,
123) and the control group (11, 139).

The program automatically computes the odds ratio (0.391) as well as the log odds ratio
and its standard error (-.939, .598) and displays these in the yellow columns.
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View computational formulas

Eile Edit Format View Insert Identify Computational options Analyses Help
Runanahses + % D@ EE & & BR o2 E'-'="F 8w 2+ ] 42D
Treated Treated Caontral Coantral . Log odds i
Study name Ewents Total M Ewents Tatal M Odds ratio ratio StdEnr I J K
1 Arongon, 1948 4 123 1 133] W 0.391 -0.939 0598
2 .
3 Data entry assistant \ Lzl
a e x|
4 Diata entry |0 : .
5 Double-click on
g Stating with cell to view its
7 Cells in 242 table computational
a
3 Where cellz are given as formula.
A = Treated Events
10 B =Treated Tatal N - Treated Ewents
11 C = Control Ewents
12 D = Contral Total M - Contral Events
13 A=A
14 B=123-4=119
15 C=1
bD=139-11=128
18
17 LogOddsR atio = Log(js = D7 /(B = C])
18 Log0dds¥ariance = (1 /A +1/B+1/C+1./D)
13 LogDddsSe = SqrLog0ddsVariance]
Odds ratio = Exp(Log0ddsF atio)
20
Pl LogOddsR atio = Log([4 *128] / (119 % 11]] = -0.933
2 LogOddsY ariance = [1/4 + 1113+ 1.91 + 14128 = 0357 hd
23 < Home = b
< >
Cohort 2x2 [Events)

This dialog displays the formulas used to compute the effect size and, when pertinent,
standard error, for a given cell’s index. It also displays the formulas used to derive
related indices. In this case it traces the computation of odds ratio as well as its related
index, log odds ratio.

Note that actual numeric values are substituted for variable names at the bottom of the
display, clarifying the steps which lead to the final results. (The formula views are
currently implemented for most, but not all, effect size entry formats.)

You can view the formula for any effect size index displayed on the spreadsheet by
clicking on the appropriate tab at the top of this dialog. Here there is only one tab, Odds
ratio. (Clicking on the Data entry tab offers a view of one row’s values and an alternate
mode of data entry.)
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Diagnose data entry problems

Fle Edit Format View [nsert Identfy Computational opbions Analyses Help
Runsnayses -+ S OFEH & B &2 &S '='="F A8 zdd =2+ 831 &

Treated | Trested | Conred = Control Log odds -
Stdyname | guerts | TolelN | Events | TowN | Oddsratio | “U0™ | SME | J K

1! Aronson, 1948 4 0 1 12

2

3 | Treated Events cannot excesd Treated Total N |

4

5

B

7

B

9

L L
£ | =

Cohoit 2x2 [Events]

When the data are not valid, the effect size results can’'t be computed. To diagnose the
problem, simply move the mouse over any of the cells highlighted in red. The related
problem description displays in a pop-up.
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Bookmark entered data

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\BCG.c... g@

File Edit Format uigw Insert Identify Tools Computational options Analyses Help

Run analyzes % @H%é{;ﬁ%'—': 'Eiqgfo'gﬁ'df_)*'\/l:‘%lgl@

~
o | Foet [ Tt el | o osseon [ 208 | e [ 1 [
1| Aronzon, 1948 4 123 11 139 0.391 -0.939 0598
2 Mew Study, 2000 5 150 10 200 0.655 -0.423 0.555
3
4 i |
5 ™
< i B

Cohort 2x2 [Events]

It is sometimes helpful to bookmark the current data entry state. This step allows you to
discard subsequent changes and return to the bookmarked state.

First, click on the Bookmark icon, circled above. In this example, the icon was clicked
before entry of the second study.

To restore the bookmarked state, click on Edit... Restore data. After a confirmation
prompt, the data are restored, as displayed in the image below.

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\BCG.cma] g@

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanaﬁm*ﬁaﬁn % E'if:. Eﬁ bt ’E Ju.gfdgH 7 ¢_)+V/D %l%l@

-~
suprone | Toded | Jootd [ G | Coel oo | 19038 | wame [ 1 [ 2
1| Aronsan, 1348 4 123 11 139 0.391 0933 0598
2
3
2 -~
< | 1l } |

Cohort 212 [Events)
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Customize effect size index display

Comprehensive meta analysis - [Data] E]@

File Edit Format View Insert Identify Computational options Analyses Help

Runanayses + % D@2 @ H & $ 2B ¢ E'-'="E 888>+ [ 123D

Treated Treated Contral Contral . Log odds " | ~
Study name Events Total M Evertz | TaotalM Dadds ratio ratio Al Soqr;:HA'iZ : : K
Aronzon, 1348 4 123 11 133 0391 12

-0
2] sortz-a
Column properties

Data entry assistant
¥ Formulas

Show all selected indices
[ [ show only the primary index

%3 Setprimary index to Log odds ratio
=+ Customize display

r
2
3
4
5
E
7
8
9
0
]

1
1

By default the program will display one or two indices (in this case, odds ratio and log
odds ratio), which are based on the format selected for data entry. However, the user
can customize the screen to display other indices as well.

Right-click on the yellow columns to open the pop-up menu (below). Then click Set
primary index or Customize display to launch the index dialog box shown below. (Note
that indices in the same color group are compatible with each other. Entry formats
associated with indices in one of the color groups can’'t be combined in an analysis with
formats whose indices belong to another color group).

Use the following as the primary index

Odds ratio ﬂ

Diizplay columnz for these indices

Odds ratio ~
Log odds ratio

Peto odds ratio

Laog Peto odds ratio

Risk ratio

Lag rizk ratio

Risk difference

Std diff in means

Hedges's g

Difference in means

Std Paired Difference

Carrelation

Fisher's 2

Rate ratio

Log rate ratio

Rate difference

Hazard ratio w

doooooooooododoxE®

W dlzo show standard erar

[ Also show variance

Shows the primary index only

* Show all selected indices

Cancel

19



Open data set

Before proceeding to the analysis screen, the user would need to enter data for all
studies.

As a time-saving device a copy of this data set has been included on the CD. To open
this data set select File... Open and then drill down to the location of the data set.

By default, the data set will be in the directory
C:\Program Files\Comprehensive Meta Analysis Version 2\Demo Files.
The data set name is BCG.

20



Launch analysis module

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Yersion 2\BCG.cma]

BEX

File Edit Format View Insert Identify Computational options | Analyses Help

run anaysesnor % 01 3 7 W & & Bo B o Rensnehem i o

=i >+ [ ]85 W@

Sy nemBN | Frave | Taall | Evera | Town | 0ddsraio \@%\ds StdEn | J ko~
1| fronzon, 1948 4 123 11 139 0.391 %339 0.598
2| Ferguson & Simes, E . B
3| Rosenthal, 1960 Click on either button to launch the
4| Hart & Sutherland, g2 | analysis.
5/ Frimadt-Maller, 33
B| Stein & Aranson, 180 1541 F2 1451 0.384 -0.958 0.100
7|Wandiviere, 1973 8 2545 10 £29 0,195 1634 0.476
8| Madias, 1580 505 83391 433 8839 1012 ooz 0.083
9| Costze & Berjak, 23 7499 45 77 0624 0472 0.239
10| Roserthal, 1967 17 1716 B5 1885 0.246 1401 0.275
11| Camstack, 1974 196 EDB34 141 2733 071 -0.341 0112
12| Comstock & 5 2498 3z 1.563 0.447 0.731
13| Comstock, 1976 7 16913 23 17854 0.983 007 0.268
14
15
16
17 I |
18 £
<] 2]
Cohort 2x2 [Events]
Note: The BCG meta analysis data set is the basis for this and other examples. It will be

altered at certain points for the purposes of the presentation.
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Analysis

Comprehensive meta analysis - [Analysis] E]@
File Edit Format View Computational options Analyses Help
4+ Data entry 13 Next table EE» High resolution plot % Selectby ... | -+ Effect measure: Odds ratio ~ lz‘ l:‘ EE TT :-F- E :E *
Model Study name Statisgtics for each study Odds ratio and 95% confidence intery
Odds ratio | Lower imit | Upper limit | Z4alue palue 0.o1 0.in 1.00 10.00 100.00

Mronson, 1948 0391 0121 1.262 -1.571 0116 ’ — ’ —
Fergusan & Simes, 1943 0183 0077 0452 -3652 0.000 Modi fy the anal ysis
Fosenthal, 1960 0.250 0.089 0.908 -2.108 0.035 . . .
Hart & Sutherland, 1977 0.233 0176 0.308 -10.219 0.000 dISpIay with these icons.
Frimodt-Moller, 1973 0.803 0514 1.256 -0.961 0.336
Stein & Aronson, 1953 0.334 0316 0.466 -3.627 0.000
Yandiviere, 1973 0135 0.077 0.437 -3.429 0.0 e
Madrag, 1920 1.012 0.834 1.148 0190 0.843 k
Coetze & Berjak, 1968 0624 0391 0.936 -1.976 0.048 —]
Rosenthal, 1961 0.248 0144 0.422 5102 0.000 —
Comstock, 1974 0711 057 0.886 -3.048 0.002 —+
Comstock & Webster, 1.563 0.373 6.548 0.E1 0.541 —_—t
Comstock, 1976 0.983 0.5a2 1.661 -0.065 0.948 ——

Fixed 0.647 595 0.702 210319 0.000 +

Set the computation model Set the analysis display
with these tabs. with the bottom tabs.

Fizxed | Random 4models /
Basic stats | One study removed Cumulative analyziz Calculations

The primary index from the Data Entry module (in this case odds ratio) is used for the
initial Analysis display. The columns labeled Statistics for each study include the odds
ratio and 95% confidence interval for each study. The last row in the spreadsheet shows
the summary data. Under the fixed effect model the point estimate is 0.647 (0.595,
0.702).

The same information is captured by the Forest plot at the center of the screen. This
plot shows each study as a point estimate with its lower and upper limit, and provides a
sense of the study-to-study dispersion.

This screen may be customized in many ways, including the following (see toolbar):

¢ In the Format menu dropdown there are options to:
o Display, hide and modify the appearance of the individual column blocks:
Basic stats, Forest plot, Counts, Weights and Residuals.
o0 Modify the appearance (font, decimal precision etc.) of the screen as a whole.
e From the View... Columns menu dropdown, the Moderators option will present a list
of moderators. The user can select from the list and place the selected column where
desired in the Analysis display.
¢ In the Computational options menu dropdown:
o The Group by... entry allows the user to run the analysis grouped by a
moderator (if moderators are included in the data set), and to compare the
treatment effect across groups.
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o A drop-down box allows the user to set the Confidence level (95% in this
example).
¢ Right-clicking on a column’s heading area offers a list of context-sensitive entries,
including:

o Sort options, both ascending and descending.
o A Customization option which allows the user to modify an individual
column’s display (alignment, decimal precision etc.).

0 A Scale option (applicable to Forest plot) which allows the user to modify the
display scale.

[ select by . _ : .
. The Select by... toolbar icon allows the user to select which studies

to include in the analysis, based on study name or moderator variables.

o The Effect measure toolbar option displays a selection of available effect measures.
In this example the program would allow the user to toggle between odds ratio, risk
ratio, risk difference, and other measures of effect size.

. =L These toolbar icons allow the user to display and hide individual row results

as well as overall results.

o == HHE These toolbar icons allow the user to display and hide the
following column blocks: Basic stats, Individual study counts, Forest plot,
Weights and Residuals. This set of icons is determined by the selected data view;
only icons relevant to that view will display.

e Tabs at the bottom of the screen allow the user to select the computational model (in
this example, fixed or random effects, or both).

e Tabs at the bottom of the screen allow the user to select data views that include
analyses with One study removed as well as Cumulative analyses.
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View summary statistics

Comprehensive meta analysis - [Analysis] g@
File Edit Format View Computational options Analyses Help
+ Data entry 13 Nextiable I High resolution piot | [gh Select by ... | + Effect measure: Odds ratio -E|CEETTIEE E| &
Model Study name Statistics for each study Odds ratio and 95% confidence interval
Odds ratio Upper limit | Z4alue palue 0.01 010 1.00 10.00 100.00
Aronzon, 1948 0201 1000 1B 0116 —_—
Ferguson & Simes, H 0.000 -+
Rosenthal, 1960 Togg le between views. 0.035
Hart & Sutherland, 0.000 —+
Frimodt-t oller, 1973 0.803 0514 1.256 -0.961 0.336 —
Stein & Aronsan, 0.384 0.316 0.466 9627 0.000 -+
Wandiviere, 1973 0195 0.077 0.437 -3.429 0.001 -+
Madraz, 1320 1012 0.834 1.146 0190 0.843 T+
Caetze & Berjak, 0.E24 0.39: 0.996 -1.976 0.048 —+
Rozenthal, 1961 0.246 0.144 0.422 5102 0.000 —
Comstock, 1974 071 0.571 0.886 3046 0.002 —+
Caomstack & 1.863 0373 £.548 e 0.541 —_—
Comstock, 1976 0983 0.582 1.661 -0.065 0.948 —
Fixed 0647 0595 0.702 -10.319 0.000 +
Fixed | Random | Both models
Basic statz | One study removed Cumulative analysis Calculations

The Next table button on the toolbar allows you to toggle between two windows, the
analysis spreadsheet above and the table below (which provides more detail on the
point estimate and heterogeneity).

Comprehensive meta analysis - [Analysis] E]@
File Edit Format View Computational options Analyses Help
+ Data entry +3 Next table - High resolution plot | [ Select by .. | + Effect measure: Odds ratio SEILEETTIERE F| @
-~
Model Effect size and 95% interval Test of null [2-Tail) Heterogeneity Tau i |
Number Point Lower Upper Tau
Model Studies estimate limit Timit Z-walue P-value Q-value df [Q] P-value |-zquared Square
Fixed 13 0647 0.595 0.702 -10.319 0.000 163165 12 0.000 92645 0:
Randam 13 0.474 0.325 0650 -3.887 0.000
(]
< ¥
Fixed | Random | Both models
Basic stats One study removed Cumulative analysiz Calculations
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View study weights

< >
Fixed | Randorg | Both models
Basic stats OPsetudy remiedd Cumulative analysiz Calculations

e Click on the icon at the top of the screen to display Study weights. (The option is
also accessible from the View... Columns menu dropdown.)
e Click on the Both models tab, circled at the bottom of the screen.

Comprehensive meta analysis - [Analysis] E]@
Fle Edit Format View Computational options Analyses Help
+ Data entry 3 Next table - High resolution plot | [ghy Selectby ... | == Effect measure: Odds ratio SEL]IEETIIEE X &
todel Study name Statistics for each study Odds ratio and 95% confidence interval Weight [Fixed) Weight [F andom)
Odds ratio | Lower limit | Upper imit 0.0 010 1.00 10.00 100.00 Fielative weight Fielative weight

Arangon, 1948 0.391 01 1.262 — 0.50 511
Ferguson & Simes, 1949 0183 0.077 0462 B 0.86 E43]
Rosenthal, 1360 0.250 0.089 0908 0.41 462 |
Hart & Sutherland, 1977 0.233 0176 0308 —+ 79l 9.56 |
Frimadt-toller, 1973 0.803 0514 1.256 —r 344 884
Stein & Aronson, 1953 0.384 0.316 0468 -+ 1202 11 9821
Wandiviers, 1973 0195 0.077 0497 -— 0.79 623
tadras, 1980 1.mz 0.834 1148 + 4455 H 9881
Coetze & Berjak, 1968 0.624 033 0936 — 314 873
Foserthal, 1961 0.246 0144 0422 — 237 8371
Comstock, 1974 0711 0571 0886 -+ 14261 976 |
Comstock & ‘wWebster, 1969 1.563 0.373 6548 —_— 033 410
Comstock, 1976 0983 0582 1661 -1 249 244

Fixed 0.647 0.595 0702 +

Random 0.474 0.325 0630 —

The spreadsheet now includes two rows at the bottom — labeled Fixed and Random

At the right, the program shows the weight assigned to each study under the fixed or
random effects model. Compare, for example, the fixed effect and random effects
weights for the “Madras, 1980” study.

In this display, the Z-value and p-value columns and the Events / Total block have been
hidden. To hide a block, click on its toggle icon at the top of the screen, or right-click on
the block itself and turn off the toggle icon from the resulting dropdown list.

The dropdown list also allows the user to display or hide individual columns within a
block. To hide individual columns in the ‘Basic stats’ block, as is done above, right-click
on the block and select the ‘Customize display’ option. In the customization dialog,
uncheck the column(s) to be hidden.
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View standardized residuals

ComprL ive meta analysis - [Analysis]

=1

File Edit Format Wiew Computational options Analyses Help

+ Data entry 13 Next table b High resoiution plot | [gh Selectby ... | =+ Effect measure: Odds ratio @ E I:‘
Model Study name Statigtics for each study Odds ratio and 95% confidence interval Residual [Fixed] Residual [Randorn)
(Odds ratio | Lower limit | Upper limit 0.01 010 1.00 10.00 100,00 Std Residual Std Residual

Aronzon, 1348 0.391 01 1.262 — -0.84 | 023 |
Ferguson & Simes, 1343 0183 0.077 0462 T -2.71 | | -1.25 1
Rozenthal, 1360 0.250 0.063 0.308 -1.45 1 073 |
Hart & Sutherland, 1977 0.233 0176 0.308 —+ 750 -1.20 1
Frimodt-taller, 1973 0.803 0514 1.256 — 0.97 1 086 1
Stein & Aronzon, 1953 0.384 0318 0468 + 573 I 036 |
Wandiviere, 1973 0195 0.077 0.457 — -2.52 [ | 114 1
Madraz, 1980 1mz 0.894 1148 + 951 [ ] 132 1
Coetze & Berjak, 1963 0624 0.341 0396 — 018 | 0.44 |
Rozenthal, 1961 0.246 0144 0422 — -3.56 | | -1.03 1
Comztock, 1574 0.7 0.571 0386 -+ 032 1 07 |
Comztock & ‘webster, 1363 1.563 0.373 £.548 e e a— 121 1 1.2 1
Comstock, 1376 0.353 0.582 1.661 - 1.58 | 115 1

Fixed 0.647 0.595 070z +

Random 0.474 0.325 0690 ==

Fived | Random | Both models

Baszic stats One study removed Cumulative analysis Calculations

Here, the user has clicked on the Residuals icon, circled at the top.

Note, once again, how the display clarifies the contrast in results between the fixed and

random models.
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View ‘One study removed’ results

Comprehensive meta analysis - [Analysis]

BEX]

File Edit Format View Computational options Analyses Help

+ Data entry +3 Next table I High resolution piot | [gh Selectby .. | =+ Effect measure: Odds ratio - IE‘ |:| EE b
Model Study narme Surnmary statistics with one study remaved Szl s 35 'ntm[\:;:fﬂe%dds ol e el
Faint Lower limit | Upper imit | 24 alue p-alue 0.01 010 1.00 10.00 100.00

Aranzon, 1948 0648 0597 0,704 10,234 0.000 +
Fergusan & Simes, 1949 0.e53 0.em 0xno -10.024 0.000 +
Rasenthal. 1960 06439 0597 0,705 -10.205 0.000 +
Hart & Sutherland, 1977 0x3 0.654 077e FB32 0.000 +
Frimadt-Maller, 1973 0642 0590 0698 -10.320 0.000 +
Stein & Aronson, 1953 0725 0eg2 0,795 -6.882 0.000 +
Yandiviere, 1973 0.e53 0.em 0709 -10.054 0.000 +
Madras, 1980 0.451 0.403 0504 -14.032 0.000 +
Coetze & Berjak, 1968 0.647 0595 0,704 10129 0.000 +
Raserthal. 1961 0eg2 0.609 07rz0 9649 0.000 +
Camstock, 1974 0636 nss2 0.696 -9.902 0.000 +
Camstock & Webster, 1969 0645 0593 0.7aon 10372 0.000 +
Camstock, 1976 0.640 05es 0.696 -10.440 0.000 +

Fixed 0.647 0595 0702 10319 0.000 +

Fixed | Random

Basic stat: | Ome study removed Cumulative analyzis Calculations

In this view, each row displays not the results of a single study, but rather the summary
values computed when that row’s study is removed from the meta analysis. For
example, the values in the first row, “Aronson, 1948”, represent the summary

computations for twelve studies, when “Aronson, 1948” is excluded.

Note that the Both models tab is not available in this display. The tab appears only when
appropriate.
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View cumulative analysis

Compr hensive meta lysis - [Analysis] E]@
File Edit Format View Computational options Analyses Help
4 Data entry 13+ Hext table :{— High resolution plot % Select by .. =+ Effect measure: Odds ratio “ E‘ D EE TT j- E ’j
Model Study name Sumrnary statistics for cumulative meta analysis Curnulative surmary and 952 interval for odds ratio ‘weight (Fixed)
Faint Lawer limit | Upper limit | ZValue pWalue 0.01 010 1.00 10.00 100.00 Relative weight
Aronson, 1948 0.351 0121 1.262 -1.571 0118 — 0.50
Ferguson & Simes, 1943 0247 0121 0.502 -3.856 0.000 — 1.36 |
Stein & Aronson, 1953 0372 0.308 0.443 -10.304 0.000 -+ 1930
Rosenthal, 1960 0363 0306 0.444 -10.500 0.000 -+ IEEN |
Raosenthal, 1981 0.353 0.236 0.421 -11.591 0.000 -+ 2217l
Coetze & Beriak. 1968 037 0322 0.447 -11.545 0.000 + et |
Comstock & webster, 1969 0.386 0328 0.455 -11.400 0.000 -+ 2564
Frimodt-taller, 1973 0421 0361 0.491 -11.035 0.000 + 2908
Wandiviere, 1973 0413 0,355 0.480 -11.445 0.000 -+ z2ae7 @
Comstock, 1974 0452 0434 0.857 11147 0.000 + 4413 I
Comstock, 1976 0511 0452 0.576 -10.860 0.000 + 46.62 1N
Hart & Sutherland, 1577 0.451 0.403 0.504 -14.032 0.000 + 5547
Madras, 1380 0.647 0.635 0.702 10319 0.000 + 100.00
Fired 0647 0,535 0.702 -10.319 0.000 +
Fixed Random
Basic stats Orne study removed | Cumulative analysis | Calculations

The Cumulative analysis option displays results accumulated over successive studies.
That is, the second row presents a summary analysis comprising the first two studies (in
this case, “Aronson, 1948" and “Ferguson & Simes, 1949"), the third row presents a
summary analysis comprising the first three studies, and so on through the final row.
When the data are sorted by year, this would show the conclusions that could have been
obtained at any point in time with each new study’s appearance.

The Forest plot and the study weight block also display cumulative values.

Note that the studies have been sorted (by year in this case) in order to make the display
more meaningful. The image below shows one way such a sort could be done.

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\BCG.cma] g@
File Edit Format View Insert Identify Computational options Analyses Help
Runanayses > % N EH & 4 BB £ B|"="=|"'E| S w3 | =2+« 1)(2) 3@
Treated Treated Cantral Coantral . Log odds i
Study name Events TotalM Events TotalM Ddlds ratio ratio StdEn l J
1| Arongon, 1348 4 123 11 133 0.391 -0.939 0.593 1948
2| Ferguzan & Simesz, 1949 E 306 29 303 0183 -1.BEE 0.456 1949
3| Stein & Aronson, 1953 180 o241 72 1451 0284 -0.958 0,100 1953
gl Fiosenthal, 1350 3 In the Data Entry module populate e Y 1980
5| Rozenthal, 1981 17 [ ith t | in thi 1961
5| Costze & Berisk, 1958 29 a column with sort values (in this 1968
7| Comstack & wWebster, 1959 5 case, y(_aar) and click on the b1 1969
8| Frimodt-Maller. 1973 33 circled icon to perform the sort. b3 1973 |
>
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View calculations

Comprehensive meta analysis - [Analysis] E]@
File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table - High resolution plot | [gh Select by ... | = Effect measure: Odds ratio -EICESETTIEE E| ¢
todel Study name Calculations [Fixed]
: Study Tau™2 Tau™2 Tatal . o o
Point Wariance fithin Between | ‘ariance IV-Weight W W T W2
Aronson, 1348 -0.939 0.357 0.000 0.000 0.357 2.800 2.800 2628 2467 784
Ferguson & Simes, 1949 -1.66E 0.208 0.000 0.000 0.208 4,805 4.805 -8.005 13.339 23.085
Stein & Arorzon, 1953 -0.958 o.omo 0.000 0.000 0.mao 100.956 100.956 -96.723 92678 10192196 -
Rosenthal, 1960 -1.386 0.433 0.000 0.000 0.433 2.307 2.307 3199 4434 5323
Razenthal, 1961 -1.401 0.075 0.000 0.000 0.075 13.2589 13.289 -18.578 26.032 175,795
Coetze & Berjak, 1968 -0.472 0.057 0.000 0.000 0.057 17.551 17.551 -8.280 3.906 308.034
Comstock & Webster, 1969 0.447 0.534 0.000 0.000 0534 1.872 1.872 0.836 0373 2505
Frimodt-doller, 1973 0.219 0.052 0.000 0.000 0.052 19.249 19.249 -4.218 0924 370.509
andiviere, 1973 -1.634 0.227 0.000 0.000 n.zz? 4,405 4.405 7197 11.758 159,405
Comstock, 1974 0341 0mas3 0.000 0.000 0ms 79.829 79.829 -27.213 9276 B374.340
Comstock, 1976 0.m7 0.072 0.000 0.000 0.072 13.960 13.960 0.242 0.004 194.871
Hart & Sutherland, 1977 -1.456 0.020 0.000 0.000 0.020 49226 49.226 -71.695 104420 2423212
M adras, 1980 nma 0.004 0.000 0.000 0.004 249,566 249566 3.000 0036 62283.004 -
-10.031 2063 0.000 0.000 2063 559.795 559.795  -244.148 269648 82381121 -
£ >

Fizxed | Random

Basic stats Ore study removed Cumulative analysiz | Calculations

This tab shows how data in each row are summed to yield totals, which are then used to
compute the point estimates and standard errors.

This is intended both as a teaching tool and also to allow researchers to understand the
precise formula being used. As development continues, the user will be allowed to open
a box that shows the precise formula used for each computation, and how these values
were inserted into that formula to yield the reported statistics.
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Select by...

i

Studies | Moderator

Include the fFollowing ztudies

Select all
Clear all

Aronzon, 1948

Coetze & Berjak, 1963
Comzstock & \Webster, 1969
Comztock, 1974
Comztock, 1976
Ferguzon & Simes, 1949
Frimodt-kMaller, 1973
Hart & Sutherland, 1977
b adraz, 1980
Rozenthal, 1960
Rozenthal, 1961

Stein & Aronzon, 1953
Yandiviere, 1973

REEEEEREEEE

Cancel
Apply
Ok

Click on the Select by... icon to launch this dialog. Here you can change the set of
studies to include in the meta analysis. If the data set included subgroups or moderator
variables, they would appear here as well.

Click on Apply or OK to apply the changes.
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Some tools for customizing the analysis display

Odds ratio and 95% confidence interval

:_-F- Show fhide forest plot

|n ~ o

0.0
Scale 3 Log scale .50 to 2
) Log scale .1 to 10
S
Log scale .01 to 100
—
-1 .,
—
—

Right-click on the Forest plot block and click on the Scale option to select a different
scale setting for the Forest plot. The options for log scales appear when odds ratios, risk
ratios, rate ratios, or hazard ratios are used as the effect size index. Otherwise, options
for raw scales appear.

saszure) Odds rﬂtil:l_]

v Odds ratio
MH odds ratio
Peto odds ratio

Log odds ratio
MH log odds ratio
Log Peto odds ratio

Risk ratio
MH risk ratio

Loq risk ratio
MH log risk ratio

Risk difference
MH risk difference

Std diff in means
Hedges's g
Difference in means
Std Paired Difference

Correlation
Fisher's Z

Click on the Effect measure option and select a setting in this dropdown to use an
alternate measure for the meta analysis computations.
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Computational options

=+ Effect measure ]
[ b 9a%
[ selectby ... .
90%
=
= Group by ... 859,
Culzumpare groups . 0%
¥ Mixed and random effects options o
0%
58%

Click on the Computational Options... Cl level option and select a setting in this
dropdown to change the confidence level used in the computations and the Forest plot.
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Section 2. Multiple data entry formats

If the effect size for all studies is in the same format (e.g., number of events and total N
for treated and control groups, or the odds ratio and confidence interval) the user would
create one set of columns for effect size data as described in the previous section.

In the event that some studies report the effect size in one format while others report it
using another format, the user will need to create two (or more) sets of data entry
columns. The options are explained in this section.

This section uses the “Strepokinase” example, which is patterned after a published meta
analysis but includes fictional data.

For all studies in this meta analysis, patients who arrive at a hospital following a
myocardial infarction are randomized to one of two groups: (A) standard treatment
alone, or (B) standard treatment plus streptokinase.

Some studies report the number of events (deaths) and the total number of patients in
each group. This data will be used to compute an odds ratio, with odds ratios less than
one indicating that patients in the treated group were less likely to die.

Other studies report the odds ratio and the 95% confidence interval.

By default, data sets are copied to
C:\Program Files\Comprehensive Meta Analysis Version 2\Demo Files.

The two datasets used in this section are

StreptoMultiformat18 studies, which includes the 18 studies in the first format, and
StreptoMultiformat22 studies, which includes all 22 studies.
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Overview

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\StreptoMultiFormat225tudies.cma]

B]f=1] %]

File Edit Format View Insert Identify Computational options Analyses Help

Runanayses + o N2 EH & & 2R & & '—'=

IR [N v R AR

Cohart 242 [Events]

Suayrane [oantomal] 1oaed | Tesed | Cotl | Cotl | O | lgwer | Yoo | Cottres | g | Looge  quen | o1
1| Fletcher Cohart 262 1 12 4 1 0159 -1.838 1.218
2| Dewar Cohart 262 4 21 7 21 0.471 -0.754 0723
3| 13t European Cohart 242 20 83 15 a4 1.460 0,379 0.383
4| Heikinheimo Cohart 262 2 219 17 207 1.248 0222 0.339
5| Italian Cohart 262 19 164 18 157 102 ooz 0.350
B| 2nd European Cohart 262 =) 373 94 387 0635 -0.454 0180
7| 2nd Frankfurt Cohart 262 13 102 29 104 0.378 -0.973 0.369
8| 1t Australian Cohart 262 28 264 32 283 0.754 -0.282 0.280
9| MHLEI SMIT Cohart 262 7 53 3 54 2.587 0.950 0719
10) Walere Cohart 252 11 43 3 42 1.061 0.060 0.509
11| Frank Cohart 262 E 55 E 53 0.959 -0.042 0612
12| UK Collab Cohart 262 48 302 52 293 0.876 0133 0.219
13| Klein Cohart 262 4 14 1 9 3.200 1.163 1.214
14| Austrian Cohart 262 7 352 E5 376 0.562 -0.576 0.2
15| Lasierra Cohart 262 1 13 3 1 0.222 -1.504 1.242
16| M German Cohart 262 B3 243 51 234 1.215 0195 0.215
17| Witchitz Cohart 262 B 32 B 28 0.778 -0.251 0.696
18] 2nd Australian Cohart 262 25 112 il 118 0.808 -0.215 0.309
19| 3rd European Odds ratio 0.416 0.242 0.950 0.416 -0.877 0.276
20/ 154M Odds ratio 0.872 0.599 0.950 0.872 0137 0132
21 GISSIH Odds ratio 0.807 0721 0.950 0.807 0214 0.057
22/1515-2 Odds ratio 0.746 0.7 0.950 0.746 -0.293 0.050
23 v
b

\_/

The mechanism for entering effect size data in several formats is shown here. The
spreadsheet includes a block of columns labeled ‘Treated Events, Treated Total N’, etc.
And, a second block of columns labeled ‘Odds ratio, Lower limit’, etc.

For the first 18 studies the data are entered into the first block, and the second block is
grayed out. For the next 4 studies the data are entered into the second block and the
first block is grayed out. However, for all 22 studies the computed effect is displayed in
the same columns (at the right). Since it is these columns which are used in the
analysis, all studies can be included in the analysis without regard to the original format
(with the caveat that the data provided allows us to compute the required effect size
index).

e To create multiple effect size blocks, simply Insert... Columns for... Effect size data
as many times as needed. Each time, the program will allow the user to select an
additional format from the hierarchy.

e By default, the program shows only one data entry block at a time. If only one block
is displayed, use the tabs at the bottom of the screen to switch between blocks.

e To view all the blocks (as above), right-click on the data entry column and use the
pop-up menu.
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Step-by-step instructions for multiple formats

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\5treptoMultiFormat18... g@

Eile Edit Format View Insert Identify Computational options Analyses Help
Runanam*%\nﬁné %Egﬁ'—>= ’E iu-gfdgﬂ;l ¢'_)+‘{|:|%lil®
Studyname | peed | Treated | fontiol | Lonliol ) 0, papo | LB et gy J K L Mo

1| Fletcher 1 12 4 1Al 0159 -1.838 1.218

2| Dewear 4 21 7 21 0.471 -0.754 0.723

3| 1st European 20 a3 15 a4 1.460 0.379 0.383

4/ Heikinheima 22 219 17 207 1.248 0222 0.339

5 Italian 19 164 18 157 1.mz2 0oz 0.350

G| 2nd European 53 373 94 357 0.635 -0.454 0.180

7| 2nd Frankfurt 13 102 23 104 0.378 -0.973 0.369

8| 1st Australian 26 264 32 253 0.754 -0.282 0.280

9 MHLEI SMIT 7 53 3 b4 2687 0.350 0.719

10| Walere 1 43 9 42 1.061 0.060 0.509

11| Frank g 55 g 53 0.953 -0.042 0.E12

12| UK. Collab 48 302 52 293 0.876 -0.133 0219

13| Klein 4 14 1 9 3.200 1.163 1.214

14| Austrian 7 352 E5 376 0.562 -0.576 0.221

15| Lasierra 1 13 3 1Al D222 -1.504 1.242

16| N German 63 243 51 234 1.215 0195 0.215

17| Witchitz B 32 B 26 0.778 -0.251 0.E36

18| 2nd Australian 25 12 kil 118 0.806 0.215 0.209

19

20 ]
<l 3]
Cohont 2x2 [Eventsz)

Create the first block (for events and total N in each group) as described in the previous
section, and enter data for the first 18 studies as shown here.
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Create the second effect size entry block

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\5treptoMultiFormat18... E]@

Eile Edit Format Wiew

Insert Identify Computational options Analyses Help

Runanﬁl}rses—iﬁkalﬁn @ Q{JE 7 ﬁ e — .E ;'J_ETD'SH;I ‘1'_)+Y(|:| %$ii @

Study name

1| Fletcher
2| Dewear
3| 1zt European
4| Heikinheimo
5| Italian
B| 2nd European
7| 2nd Frank furt
8 1zt Australian
9 MHLBI SMIT
10| W alers
11 Frank
12| UK Collab
13 Klein
14| Austrian
15| Lasiena
16| N German
17| Witchitz
18] 2nd Australian
19
20
21
22
23
24

£
Cohort 2x2 [Events]

Treated
Ewvents
1
1
20
22
19
53
13
26
7
1
g
48
4
7
1
63
5
25

T o | T [ oo P
12 4 1kl 0159 -1.838
21 7 21 0.4 -0.754
a3 15 2 1.460 0.379

219 17 207 1.248 0222
164 18 157 1.012 nomz2
373 94 357 0635 -0.454
102 29 104 0.37e -0.972
264 32 253 0.754 -0.282
53 3 54 2.587 0.950
43 9 42 1.061 0.080
02 sz Lz
1 &l sortza 163
ES Column properties 576
! Edit group names 504
24 1195
3 Data entry assistant 1251
11 X, Formulas 1215

StdEm i K L 4

1.218
0723
0.383
0.339
0.350
0180
0.269
0.280
0719
0.509
0612
0219
1.214
0.z21
1.242
0215
0G5

U3 Right-click in data entry columns

d
% Inzert new data entry format i

¥ Delete current data entry format

[0 show all data entry formats
(100 Show only current data entry format
[100 Hide all data entry formats

and select Insert new data entry
format.

To create the second block, simply repeat the procedure (Insert... Column for... Effect
size data). Or, right-click on the data entry columns to launch a pop-up menu and select
Insert new data entry format.
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Select second effect size entry format

L o

B3 Insert columns for effect size data

Click on the icons to select the data entry format

E@ Twio groups o comrelation
l:@ Dichotomous [Rumber of events)

l:@ [dnmatched aroups, prospective [e.g., controlled trials, cohart studies]
El Ewventsz and zample zize in each group
El Mon-events and zample size in each group
El Ewventz and non-events in each group
El Ewent rate and zample zize in each group
El Chi-zquared and total zample zize

@ Matched groups, prospective [2.q., crozsaver trials ar pre-post designz]

@ nmatched groups, retrozpective [e.0., caze contral studies]

|:[_'_I| Computed effect sizes
|=] Odds ratio and confidence limits
2] Log odds ratio and standard erar \
@ Log odds ratio and wariance Choos_e f_ormat and
EI Peta's [0-E] and click Finish.
@ Rizk ratio and confidence linmits
El Log rigk ratio and standard eror
[£] Log risk ratio and variance hd

“'ou have selected Odds ratio and canfidence limits
Click Finizh' to create the calumns

Tell me mare | Cancel | | | Finizh |

Note that the Dichotomous (number of events) book icon remains open from the
selection of the first effect size entry format.

In this example we want to create a block of columns to enter the odds ratio and
confidence interval. Drill down in the hierarchy to select the following:

e Dichotomous (number of events)
e Computed effect sizes
e Odds ratio and confidence limits

At this point, the Finish button will be activated. Click on it to create the columns for data
entry.
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Enter data for second effect size

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\StreptoMultiFo... E]@

Eile Edit Format Wiew Insert Identify Tools Computational options Analyses Help

Runanases + % @ @M & & BB E'-'="E N - L 2+ ] 43D

Study name [rata format D[:hd; Lﬁﬁ? Uﬂﬂ_ﬁﬁ' Eor;gizlnce Odds ratio Loﬁaﬁgds Std Emr Rigk ratio K *
1| Fletcher Cohart 22 0.159 -1.838 1.218 0229
2| Dewar Cohart 2x2 0.471 -0.754 0723 0571
3 1st European Cohart 2x2 1.460 0.379 0.383 1.349
4| Heikinheima Cohort 262 1.248 0.222 0.339 1.223
5| Italian Cohort 252 1.012 ooz 0.350 1.011
B 2nd European Cohart 242 0.635 -0.454 0180 0.703
7| 2nd Frankfurt Cohoart 2x2 0.378 -0.973 0.369 0.457
8| 1st Australian Cohart 2x2 0.754 -0.282 0.280 0779
9/ NHLEI SMIT Cohart 2x2 2.587 0.950 0719 2.377
10| Walere Cohort 262 1.061 0.0&0 0.509 1.048
11| Frank Cohart 242 0.959 -0.042 0g1z2 0.964
12| UK. Collab Cohart 22 0.676 0133 0219 0.896
13| Klein Cohg=-= 3.200 1.163 1.214 2571
14| Austrian Ceshd Use these tabs to switch 0.562 -0.576 0221 0.608
15| Lasiena Cohd between formats. n.222 -1.504 1.242 0282
16| N German Cohd 1.215 0,155 0.215 1161
17| Wwitchitz Cohd 0778 -0.251 0.696 0813
18| 2nd Australian Cohdr 0.506 0215 0.309 0.850
19| 3rd European Odds ratia 0242 0.950 0416 0877 0.276
20] 15484 Odds ratio 0539 0.950 n.g72 0137 0192
21| GIS511 Odds ratio 0721 0.950 0.807 0214 0.057
2215152 0.745 0.E76 0.950 0.748 -0.293 0.050
23 "
< i >

Cohort 252 [Events] | Odds ratio

Data are now entered in the second effect size block for the final four studies.

Effect size index results are automatically calculated and display in the yellow columns.
Note that it is not necessary to enter both ‘Lower limit' and ‘Upper limit’ values in this
format. (If both are entered, the program will check to ensure that the values are
consistent. For example, if the ‘Odds ratio’ is 1.000 and the ‘Lower limit’ is 0.500, the
‘Upper limit’ must be 2.000. Currently, the program allows a small margin for rounding
error. (This margin value can be modified through the Computational options on the top
menu).

Since there is now more than one format, the program has added a column to identify
the format for each row. The formats, Cohort 2x2 (Events) and Odds ratio are inserted
by the program automatically when the user enters data.

¢ Right-click on the data entry columns and select Show all data entry formats to
modify the display. If you elect to Hide all data entry formats they can be re-
displayed by right-clicking on the tab at the bottom of the screen.

¢ Right-click on the yellow columns and add “Risk ratio” as an index. As shown above,

this ratio will display for the first 18 studies (since it can be computed from the data
provided) but not for the last four.

38



View analysis

Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
4+ Data entry t} Next table } High resolution plot % Select by ... | -+ Effect measure: Odds ratio = E |:| EE TT:{- E :E it @
Model Study name Statigtics for each study Everts / Tatal Odds ratio and 95% Cl
Odds ratio | Lower limit | Upper limit | Z4alue palue Treated Contral 0.01 010 1.00 10.00 100.00

Fletcher 0159 0mse 1732 -1.509 013 1412 4411
Dewar 0.471 0114 1.942 1.042 0297 4/ T ——
Tst European 1.460 0683 3038 0.3a7 0323 20/83 15/84 N
Heikinheimo 1.248 0643 2423 0655 08513 22/213  17/207 F—fr—
Italian 1mz 0510 2008 0034 03973 13/184  18/157 —
2nd European 0635 0.447 0.303 2529 01 B3/373  54/357 L
2nd Frankfurt 0.378 0183 0778 2640 ooog 13102 29/104 —t—
13t Australian 0.754 0.436 1.306 1.006 0314 26/ 264 324253 b
MHLEI SMIT 2587 0632 10,536 1.321 018 7/53 3/54
Yalere 1.061 0332 2876 oy 0307 11743 9/42 ——
Frank 0.959 0.289 3185 -0.068 0948 E/55 E/B2 e
LK. Callab 0.876 0.570 1.346 -0.604 0546 48/302  52/293 —H
Klein 3.200 0.296 34588 0358 033 4/14 148
Aiztrian 0.562 0.365 0.867 -2.603 o000y 374352 B5 /376 i
Laziera 0.2z 0ma 2533 -1.211 02z 17413 341
M German 1.215 0.797 1.853 0306 0366 EB3/243  B1/234 -
Wfitchitz 0.778 0193 2044 -0.361 nne  &/32 5/2E —_—
2nd Australian 0.806 0.440 1.477 0637 0486 25/112  3/118 s
3rd European 0416 0.242 0715 3173 0.00z =
1548 0.872 0.533 1.263 0715 0.475 —H=
GISS 0.807 07 0.303 3730 0.000 i
15152 0.746 0.E7E 0823 5829 0.000 +

Fixed 0.774 0.726 0827 T.672 0.000 &

Fandom 0.783 0693 0.854 3935 0.000 a

Fized | Random | Both models

Basic stats | [One study removed Curnulative analysiz Caleulations

For an analysis using odds ratios (as shown here), data from all studies would be
available. Note that Events / Total counts display where relevant.

For an analysis using risk ratios, only data from the first 18 studies would be available,
since the data from the last 4 studies cannot be used to compute a risk ratio.
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Section 3. Working with moderator variables

The program allows you to create two types of moderator variables which can then be
used in the analysis. This chapter will describe the use of categorical moderators.
(Chapter 9, on ‘Meta regression’, describes the use of numeric moderators.)

Once a categorical moderator variable is defined the user will be able to group by that
variable. The program will also offer options for fixed effect, multiple mixed effect
models, and a fully random effects model.

These options, still in development, are explained in this section.

By default, data sets are copied to
C:\Program Files\Comprehensive Meta Analysis Version 2\Demo Files.
The dataset used in this section is StreptoModerator.
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Create the moderator column

Eile Edit Format Wew Insert Identify Computational options Analyses Help

Runanayses » % [ 3 5 W | @] % B @] @ B '—'=['E

=4 2+ [ E|@®

Study name

Fletcher
Dewar

1zt European
Heikinheimo
Italian

2nd European
2nd Frankfurt
st Australian
9 MHLEI SMIT
10 Valere

11| Frank

12/ UK. Collab
13| Klein

14| Austrian

15| Lasiena

16| M German
17 Witchitz

18| 2nd Australian
19| 3rd European
20/ 1540

21 GISS1A1
22015152

L B I B T e

<
Cohort 222 [Events)

[Crata formnat

Cohort 2x2
Caohart 242
Cohort 252
Cohort 2x2
Cohort 282
Cohart 2x2
Caohart 242
Cohort 252
Cohort 282
Cohort 282
Cohart 2x2
Caohart 242
Cohort 2x2
Cohort 282
Cohort 2x2
Cohart 2x2
Caohart 242
Cohort 2x2
Odds ratia
Odds ratio
Odds ratio
Odds ratio

Odds ratio

Std Emr J k.

1218 \

0.723
0.333
0.339
0.350

launch the dialog.

Double-click here to

0180
0.359
0.230
0.719
0.503

"

S0 E
+0 .00 [
Odds Lower Upper Confidence . Log odds
ratio Lirmit Lirmit lewvel Ddds ratio ratio
B Column f < |
olumn format ba
Mame Fa
P2
2
Wariable name |F'atient Tupe B4
Fi
Column function |Moderatm| N j bo
Mat specified ]
Data type Study narme t0
Subgroup within study i
Decimals dizplayed Comparizon
Outcome
Alignment Tirne poitit
toderator

Select Moderator
and enter a variable

name.
Ha 0215
Al 0.E3E
] 0309
Fr 0278
a7 01392
4 0.0a7
Cancel
A3 0.050
Ok
w

The program allows you to compare the effect size in two groups of outcomes. For
example, you may want to compare the effect size in studies using acute patients with
the effect size in studies using chronic patients. In order to group the studies for such a
comparison you must first set up a moderator variable column.

e Double-click on an unassigned column header to launch the column format dialog.
The dialog allows you to select a column function, in this case Moderator, and to
enter a variable name, in this case, ‘Patient Type’.

¢ Specify that the variable data type is Categorical.

¢ Click on OK to create the moderator column and to begin data entry.
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Enter moderator values

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\5StreptoModera... E]@

File Edit Format View Insert Identify Computational options Analyses Help

Runanayses + W D B EH & s 2R 2 E"-'="E S WG AN 2>+ [ 83D

T —
Study name [ ata farmat E\?ea;?sd TTrDet‘:tlerjl Esggtosl TC 2{:{?\} Odds ratio LD?aﬁgdS StdErr PTa}E:f; E [
1| Fletcher Cohart 242 1 12 4 i 0153 -1.838 1.218 | Acute
2| Dewar Cohart 242 4 A 7 2 0.471 -0.754 0.723|Acute
3 15t European Cohort 262 20 a3 15 g4 1.480 0.379 0.383| Chronic
4| Heikinheimo Cahart 242 22 219 17 207 1.248 nzzz 0.333 | Chronic
A/ Italian Cahart 242 19 164 18 157 1.mz2 nmaz2 0,350 | Chronic
E| 2nd European Cuohart 262 ] 373 94 387 0.E35 0454 0.180]Acute
7| 2nd Frankfurt Cohort 262 13 102 29 104 0378 0.973 0,363 |Acute
8/ 15t Australian Cohort 242 26 264 32 253 0.754 -0.282 0.280] Acute
9 MHLEI SMIT Cohort 242 7 53 3 54 2587 0.950 0715 | Chranic
10 W alere Cohart 242 I 45 9 42 1.061 0.060 0.503  Chranic:
11| Frank Cohart 242 E ] E 83 0.953 -0.042 0.612 Acute
12/ UK. Collab Cohart 242 48 302 52 293 0.876 0133 0.219|Acute
13| Klzin Cohart 242 4 14 1 9 3.200 1.163 1.214 | Acute
14| Awistrian Cahart 242 37 352 £5 376 [.562 -0.676 0221 [Acute
15| Lasierna Cohort 262 1 13 3 1 nzzz -1.604 1.242| Chronic
16/ M German Cohart 262 B3 249 51 234 1.215 01495 a . .
17| witchitz Cohart 242 5 32 5 % 07ra| 0251 o Entervalues in this
18| 2nd Australian Cohort 242 25 112 kil 118 0.808 0215 g column.
19| 3rd European Odds ratia 0416 0.877 0
20/ 154M 0dds ratio 0872 0137 0.192 [ Chranic:
21 GISS11 Odds ratio 0.a0y 0214 0.057 | Chronic
2215152 Odds ratio 0,746 -0.293 0.050 | Chranic
23
(Cohort 2x2 {Events]. Odds ratio

The moderator values, either “Acute” or “Chronic”, are now entered for each study in the
‘Patient Type’ column. The toggle button circled above allows you to switch to dropdown

data entry, so that you can enter “Acute” or “Chronic” by typing only the first letter of

either word.
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Select a grouping variable

Analyses Help
]

E0re
[ 1cILevel 95% 3

% Selectby ...

% Group by ... %
Compare groups
¥ Mixed and random effects options

Click on the Computational options... Group by selection to launch the Group by
dialog.

FESL Group by ...

Run a separate analysis for each level of __.

|§F'atient Tupe j

[V &lzomn analysis across levels of patient tpe

[ Compare effect at different levels of patient type

Reszet Apply Ok

Select ‘Patient Type’ as the moderator.

In this example we will run an analysis within each patient level and an ‘overall analysis’
across all levels. Because the second box is checked, within-groups and between-
groups heterogeneity values will be provided in the appropriate view (described below).
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Run Group by... analysis

Comprehensive meta analysis - [Analysis] E]@
File Edit Format \iew Computational options Analyses Help
+ Data entry 3 Next table - High resolution plot | [l Selectby ... | = Effect measure: Odds ratio “ECIIEETIIEE FE|
G by
Model F[;L;ignty Study name Statistics for each study Odds ratio and 95% confidence interval
Odds ratio | Lower limit | Upper limit | 24 alue p-alue 0.0 010 1.00 10.00 100.00
Arcube Fletcher 0159 0015 1.732 -1.503 013
Acute Dewar 0.471 0114 1.942 -1.042 0.297 e —
Acute 2nd European 0635 0.447 0.903 -2.529 0o —
Acube 2nd Frankfurt 0.378 0183 0.778 -2.640 0.003 —
Acube st Australian 0.754 0.436 1.306 -1.006 0314 —
Acube Frank 0.959 0.283 3185 -0.068 0.946 —_—t
Acute UK Collab 0.876 0.570 1.346 -0.604 0.546 —H=
Acute Klein 3.200 0.296 34.588 0.958 0.338
Acute Austrian 0.562 0.365 0.867 -2.603 0.003 —
Acute 3rd European 0416 0.242 0715 -3173 0.002 —
Fixed Acute 0.622 0517 0.749 -B.010 0.000 -+

Chronic 1zt European 460 0689 3.096 0.987 0323 —1—+—
Chronic Heikinheima Ed43 2423 [.ER5 05813 —+—
Chronic Italian —
Chioric  NHLEI SMIT Summary for each group

Chronic Yalere { s
Chronic Laziera 0T LA T2TT T2

Chronic M Geman 0.797 1.853 0.906 0.365 -+

Chranic ‘witchitz 3044 e az40
Chionic - Znd fustralian Summary across all studies
Chraonic 154M
Chraonic GISSI-1
Chronic 1515-2 5.829 0.000 +
Fired Chraonic £.313 0.000 +
Fired Overall 7.672 0.000 +

Fixed | Fandom | Both models

Basic stats One study removed Cumulative analysiz Calculations

The pale yellow rows provide summaries at each level, “Acute” and “Chronic”. The bold
yellow ‘Overall’ row provides a summary for both levels.
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Select a computational model

Select View... Analysis to switch to the ‘Analysis’ screen.

)Analyses Help

[ JcILevel 95% 2

% Selectby ...

% Group by ...
Compare groups
¥ Mixed and random effects options h

Click on the Computational options... Mixed and random effects options selection to
launch the dialog.

=,

33 Mixed and random effects options

Combining studies within a subgroup

Azaume a cammaon among-study vaniance component acrozs subgraups
[poal within-group estimates of tau-zquared).

o+ Do not assume a camman among-study varance companent across subgroups [dat
inot pool within-group estimates of tau-squared)]. Thiz iz the option uzed by Revidan

Combining subgroups to yield an overall effect

* Combine subgroups using figed effect model

Cancel

The options selected here will determine the model to be used for calculating group
summary and overall summary values.
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View additional statistics by group

File Edit Format View Computational options Analyses Help
4+ Data entry t3 Next table }_"» High resolution piot | [gh Selectby .. | + Effect measure: Odds ratio - IE‘ D EE TT :I- E Il
\Vj 2
Groups Effect size and 95% interval Test of null [2-Tail) Heterogeneity Tau
Mumber Paint Lower Upper Tau
Group Studies estimate Timit Timit Z-value  P-value Q-value df[Q) P-value [-squared Squared
Fixed effect analysis
Acute 10 g2z 0517 0.743 Amo 0.000 10.800 | 0230 16.663 n.0z20
Chranic 12 0793 0745 0.856 £33 0.000 14.609 1 n2m 24705 0.0
Tatal within 25.409 20 0186
Tatal between E.104 1 0.013
Overall 22 0774 0726 0827 7672 0.000 .513 21 0066 33360 oms
Mixed effects analpsiz
Acube 10 0E7 0,496 0.766 -4.354 0.000
Chranic 12 0847 0752 0.554 274 0.006
Total between B.283 1 nmz
Overall 22 077 0703 0874 -4.497 0.000
I3 Computational options
File Font size
Mixed effects analysic - & random effects model iz A
uzed to combine studies within each subgroup. &
fived effect model iz used to combine subgroups
and pield the overall effect. The studp-to-study
varance [tau-squared) is MOT assumed to be the
same for all subgroups - this value iz computed e
< within subgroups and MOT poaled across »
subgroups.
Fixed | Random | Both models i
Basic stats | One study removed Cumulative analysis Calculations

Click on the Next table toggle option to display this window, showing additional statistics
at each level and overall. The within-groups and between-groups heterogeneity values
are also broken out. In the report pop-up is a brief explanation of the assumptions which
underlie the selected models. The circled icon allows the user to display and hide the
report pop-up.
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Recode column values

File Edit Format View Insert Identify Tools Computational options Analyses Help

Run analyses —+ %z Dﬁ"n S| Y BBR E == s Y

n ++
0 [

2+ 2 E®

Diata fiormnat

Cohort 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Cohort 262 [Events]
Cohort 252 [Events]
Cahart 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Cohort 252 [Events]
Oddz ratio

Odds ratio

Odds ratio

Odds ratio

L B R R e

ralrg = 2= aalala 2=
= = s N N o R e A e =R =]

r-2
rJ

<
Cohort 2x2 [Eventz]

Treated
Ewvents

Odds ratio

20
22
13
B9
13
26
1
42
ar
X3

25

Control
Total M

Control
Ewvents

Treated

Total M Odds ratio

Log oddz
ratio

Std Err

B Column format

MHame |

Walues
Acute
Chronic

W Use diop-down box for data entry

Remave zelected valuas

Remaove unused values

Copy walues from ...

Recode

Cancel
Ok

Patient -~
Type K
Acute
Acute
Chironic
Chironic
Chironic
Acute
Acute
Acute
Chironic
Chironic
Acute
Acute
Acute
Acute
Chironic
Chironic
Chironic
Chironic
Acute
Chironic
Chironic

Chironic v

The program offers a set of options for making general changes to the contents of a
column. To make such changes to the ‘Patient Type’ column, you would double-click on
the column header and select the Values tab in the dialog, as shown above.

You could then do the following:

¢ Remove selected values or Remove unused values. The removed values will no
longer appear in the ‘Patient Type’ data entry dropdown.

e Copy values from. Copy values from another column so that they are available
for selection in the ‘Patient Type’ data entry dropdown.

e Recode. Modify all instances of a value in the column. As an example, the
following image shows how to change “Chronic” and “Acute” to “Chronic
condition” and “Acute condition” throughout the ‘Patient Type’ column.
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Eile Edit Format View Insert Identify Tools Computational options Analyses Help
Runanalyses &+ % [ il S ¥ e @ &9 b b )= 00 ¢ *+2 L =+ [ ] &l 2] @)
B3 Column format .
D ata formnat [rzsly Std Emr Bl K. &
Ewen Yalues Tupe
1|Cohart 242 [Events) 1.218 | Acute
2| Cohort 252 [Events) Current walue Mew value ” 0.722Acute
3| Cohort 242 [Events) Acute Acute condition 0.383 | Chronic
4|Cahart 242 (Events) Chranic Chranic condition 0,339 | Chranic
5| Cohart 242 [Events] [Blark] [Blank] 0,350 | Chraric
B | Cohort 2x2 [Events) 0180 Acute
7| Cohart 262 [Events) 0269 [Acute
8| Cohart 242 [Events) 0.280 | Acute
9| Cohort 2x2 [Events) 0.719| Chronic
10| Cohort 252 [Events) 0.509 | Chronic
11 |Cohart 242 [Events) 0672 |Acute
12| Cahart 252 [Events) 0215 Acute
13| Cohort 252 [Events) s 1.214 [Acute
14| Caohart 242 [Events] 0227 [Acute
15| Cohort 242 [Events) ¥ Use drop-dovn box for data entry 1.242 | Chronic
16| Cohort 252 [Events) 0.215 | Chronic
17| Cohort 2x2 [Events) 0.65E | Chronic
18| Cohart 242 [Events) C 0.309 | Chranic
: ancel recode
15| Ddds ratio —_— 0.276 [Acute
20| 0dds ratio Aﬁpp'ﬁ”ﬂ 0,192 Chronic
21| 0dds ratio . - 0.057 | Chronic
22| 0dds ratio ‘ D.?48| -0.293 0.050 | Chronic w
< >
Cohort 282 [Events] | Odds ratio

Click on Apply recode to replace the current column values with new values.
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Section 4. Subgroups within studies

In the main example summary data were recorded for the full sample in each study.

The program also allows the user to record data for subgroups within the study. For
example, if there were reason to believe that the treatment effect varied as a function of
gender, some (or all) studies might report the treatment effect separately for males and
females.

In this case we would enter the data for each study on two rows — one for males and one
for females.

In the analyses we would want to do some (or all) of the following:

e Using subgroup as the unit of analysis, run an analysis grouped by gender. This
would report the treatment effect for each gender, and assess the impact of gender
on the treatment effect. We could also run an overall analysis.

e Using subgroup as the unit of analysis, run the analysis for either gender alone.

o [f it emerged that the treatment effect was comparable for males and females, the
researcher might elect to use study as the unit of analysis. This would require having
the program collapse the rows for male and female within each study, and impute the
values for the full group.

The program offers all of these options, which are outlined in this section.

By default, data sets are copied to
C:\Program Files\Comprehensive Meta Analysis Version 2\Demo Files.
The dataset used in this section is StreptoSubGroups.
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Create column for subgroups within study

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\StreptoSubGroups.... E]@

File Edit Format Wiew Insert Identify Computational options Analyses Help
Runanﬂr}rses—F%\DDﬁn @ é‘-g &F %Eb_b= >§ qutﬁgﬁ;l \L_)+\/|:| EE %lil@
sutyrane | Szptn | Tosed | Toaed | ol | kel | oamre | LB | suen [Ty |k
1| Fletcher Bath 1 12 4 1 0153 -1.838 1.218
Female 2 10 4 10 0.375 -0.981 1.0
Male 2 11 3 1 0593 0523 1.034
Female 1 40 7 42 1.897 0.640 0.545
Male 3 13 ] 42 1125 0118 0543
Female 12 100 3 105 1.455 0375 0485
Male 10 119 ] 102 1.073 0.075 0,495
19 164 18 157 1.012 nmz 0.350
Cells with identical e 7 160 46 177 0832 0.070 0,255
Study names are 32 223 48 180 0481 0775 0.255
merg ed. 13 102 25 104 0.378 0,973 0.363
ble 12 135 16 124 0.653 0418 0404
13 hale 14 1249 18 129 0.880 0151 0.389
14| MHLBI SHMIT Bath v 53 3 54 2587 0.950 0719
15| Yalere Buath 1 49 9 42 1.081 0.080 0.509
1| Frank. Bath g 55 g 53 0.353 0042 ng1z2
17 LK Callab Female 27 150 25 14 1.019 noma 0.305
18 Male 21 152 27 152 074z 0,293 0317
19 Klein Bath 4 14 1 3 3200 1.163 1.214
] ALstian Female 18 170 32 180 0543 -0.602 0316
1 Male 19 182 33 196 0576 0552 0.303
22| Lasierra Buath 1 13 3 1 0.z2z2 -1.504 1.242
23 N German Female 34 125 24 120 1.495 n.4nz 0.304
24 hale 25 124 27 114 0,984 0017 0.3085
25| wiitchitz Bath 5 32 5 25 0773 0251 0.695
2B 2nd Australian Buath 28 112 K| 118 0.808 0,215 0.309
27| 3rd Eurapean Bath 25 156 50 153 0416 0877 0277
2B/ 154K Bath 54 859 B3 882 na7z2 0137 019z
23 GIsel Femals 321 2339 M 2922 n0s18 -0.2m 0.0
30 tale 327 2941 377 2930 0.854 0153 0.0
31 1515-2 Bath Bl 8532 1029 8595 0746 0294 0.050 P
< ¥
Cohort 2x2 [Events)

Select Insert... Column for... Study names
Select Insert... Column for... Subgroups within studies

In this example the study name “Dewar” extends across two rows to accommodate the
two subgroups. This is controlled by toggling the Merge icon, circled on the toolbar.
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View analysis

File Edit Format Wiew Computational options Analyses Help
4+ Data entry 13 Next table EE» High re=olution plot % Selectby ... | -+ Effect measure: Odds ratio ~ E l:‘ EE lT :{- E :E b @
-~
Model | Studyname | utdott & Select by d 95 Cl
Studies (:Subgroups?) Moderator
Odds ratio 10.00 100.00
T T Include t ing subgroups -
Drewar 0.593 —
Select all
1st Eurgpéan 1.897 Bath |
13t 1.125 Female Clear all —
Heffinhsimo  Femals 1.455 Mals —
i i 1.078 —
Right-click here and choose 1.012 —
R 0.932
Select by Subgroup within Py
study to launch the dialog. 0.378
0.653
T T—rrrr 0.860 ~
MHLEI SMIT  Both 2.587
Valere Bath 1.061 * Usze subgroup within study as the unit of analysis —
Frank Both 0.959 U'se study az the unit of analysis -
UK Collab Female 1.019 —
UK Caollab I ale 0.742
Klein Bath 3.200
Austrian Female 0.548
Austrian I ale 0.576
Laziena Bath 0222 —
M German Female 1.495 —
M German I ale 0.924 —
‘witchitz Bath 0.778 —
2nd Australian - Bath 0.806
3id European Both 0.416 Cancel
154h Bath 0.e72
GISSI Female 0.e18 Apply
GISSI I ale 0.854 Ok
1515-2 Bath 0.746
Fixed 0.784 LES 837 7340 AL I I @l o
Fized | Random | Both models
Basic stats One study removed Cumulative analysis Calculations

At the top of the dialog box, use check-marks to select which subgroups should be
included in the analysis.

At the bottom of the dialog box, specify whether to use subgroup within study or study as
the unit of analysis.

If subgroup is the unit of analysis, you may use the Group by button and run an analysis
using gender as the moderator variable.
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Use study as the unit of analysis

File Edit Format View Computational options Analyses Help
4 Data entry +3 Next table b High resolution plot | [gh Selectby ... | -+ Effect measure: Odds ratio -E]ESTTII+E F| & @
Subgroup -,
Model | Studyname | 000 B3 Select by ... H 955 0l
D ratio Studies | Subgroups | Moderator 1000 10000
1stAustiaian  Combined 0.754 | Include the following subgroup
1zt Ewropean  Combined 1.460 —
2nd Australian  Both 0,806 Bath Select all
2nd European  Combined 0635 Femnale Clear al
2nd Frankfurt  Both 0.378 Male
Jrd Ewropean Both 0416
Augtrian Combined 0562
Dewar Combined 0.471 -
Fletcher Bath 0153
Frank Buoth 0.959 —
GISS Combined 0.836
Heikinheima Combined 1.248 —
154M Buoth n.av2
1515-2 Both 0748 Use subgroup within study as the unit of analysis
Italian Bath 102 % Use study s the unit of analvsi —
Klein Bath 2200 e study as the unit of analysis
Lasiera Buoth 0222 —
M German Combined 1.215 -
MHLEI SMIT  Bath 2887
UK. Collab Combined 0.876
Yalere Buoth 1.061 —
‘wikchitz Buoth 0778 —
Fixed 0.783
Cancel
Fized | Random | Both models
Basic stats One study removed Cumulative analysiz Calculations

This analysis is run according to the selection: Use study as the unit of analysis.

Those studies with multiple subgroups display the term ‘Combined’ in the Subgroups
within study column. Those studies that had initially been entered on one line as “Both”
are displayed here as they had been entered, since there is nho imputation required.
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Multiple sets of subgroups

The program can accommodate studies which report treatment effect for more than one
set of subgroups.

For instance, certain studies may report results by age level as well as by gender. Such
subgroup sets are not independent; they share subjects. It is therefore necessary to
limit the analysis to one set at a time.

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\5treptoSubGrou... E]@
File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanayses + %= O F FEEH & & | BB E''-'="E MW -V 2+ 2= 42 B
Subgroup within | Treated Treated Contral Control . Log odds ||
Study name study Ewents Total M Ewents Total M Ddds ratin ratio StdEn J t
1| Fletcher Bath 1 12 4 1 0.159 -1.838 1.218
2| Dewar 40 and Under 4 11 3 1 1.524 0.421 0923
3| Dewar Female 2 10 4 10 0.375 -0.531 1.021
4| Dewar Male 2 11 B 1 0.267 -1.322 0.9a3
5| Dewar Over 40 4 10 4 10 1.000 0.000 04913
6|13t European 40 and Under 11 43 8 42 1.461 0379 0526
7| 1zt European Female 11 40 T 42 1.897 0.640 0545
8| 1st European tale 9 43 10 42 0.847 -0.1E6 0521
9| 15t European Ower 40 15 40 15 42 1.080 0077 0.453 ™M
< | 2]
Cohort 2x2 [Events]

As an example, to accommodate both age and gender subgroup sets, first enter the data
as shown above.

Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\5treptoSubGrou... E]@
File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanayses » = D F EE &) & | BB E''-"'="E X% -V 2+ [ (E =) 4l 2B
L N
Subgroup within | Treated Treated Contral Control . Log odds ”~
Study name study Ewents Tatal M Ewents Tatal M Odds ratin ratio StdEn J ¢
1| Fletcher Bath 1 12 4 1 0159 -1.838 1.218
2| Dewar 40 and Under 4 11 3 1 1.524 0.421 04923
3| Dewar Female 2 10 4 10 0.375 -0.981 1.021
4| Dewar ale 2 1kl B 1 0.267 -1.322 0.333
5| Dewar Over 40 4 10 4 10 1.000 0.000 0913
E|1st European 40 and Under 11 43 8 42 1.461 0373 0526
7| 1zt European Female 11 40 7 42 1.897 0.640 0545
8| 1zt European tdale 9 43 10 42 0.847 -0.166 0521
9| 1zt European Ower 40 15 40 15 42 1.020 0.077 0,459 ™
<] 2]
Cohort 2x2 [Events)

To merge contiguous study names, click on the circled icon.
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Filter subgroup sets for analysis

File Edit Format View Computational options Ap— -
3 Select by ...
+ Data entry +3 Next table - High ~ -
Studies |: | Moderatar
Y
Subaroy Include the following subgroups
Model Study name withingstudpy Statis
. 40 and Under Siclze &l
Odds ratio Bath Clear all

Fletcher  Bath 0,159 Female

Dewar  40and 1.524 Male

Dewar Over 40 1.000 Over 40

st 40 and 1.461

Tst Cwer 40 1.080
Fixed 1.091

* Usze subgroup within study az the unit of analysis
Use study as the unit of analysis
Apply
Ok

Fixed | Random | Both models

mao
mao
+—
+—I
J.H_
1
[

In the Select by... dialog, uncheck those subgroups which don’t belong to the set you
wish to include in the current analysis. In this example, the gender subgroups, ‘Male’
and ‘Female’, are excluded from the analysis.

This approach should also be used to manage multiple sets of comparisons, outcomes
or time points.
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Section 5. Multiple outcomes within studies

In the initial example, we assumed that we needed to record one treatment effect for
each study. However, there are situations where the user will want to record more than
one treatment effect per study. These are outlined here.

e More than one comparison per study. Assume that some (or all) studies report the
treatment effect for Control vs Treatment-A and also Control vs Treatment-B. We
would want to record each treatment effect, and then use this information in the
analysis.

¢ More than one outcome per study. Assume that some (or all) studies report the
treatment effect for more than one dependent variable — for example, the impact of
the treatment in preventing myocardial infarction and also its impact in preventing
death. We may want to run one analysis for the first outcome and a separate
analysis for the second.

¢ More than one time point. Assume that studies record the treatment effect at six
months and also at one year. We would want to record both, and then run the
analysis on one or the other.

This synopsis is meant only to introduce the topic of multiple, non-independent data
points. The ability of the program to work with these will be much more extensive than
alluded to here.

In this example we limit ourselves to the simplest case, where the user selects one item
of information from each study. This example focuses on outcomes, but the same
options are available for comparisons or time points.

A separate section in this document addresses the use of multiple subgroups within
studies.

By default, data sets are copied to
C:\Program Files\Comprehensive Meta Analysis Version 2\Demo Files.
The dataset used in this section is StreptoOutcomes.
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Create the outcome column

| Comprehensive meta analysis - [Data] E]@
File Edit Format Wiew | Insert Identify Computational options Analyses Help
Run analyses - Eﬁ" Column for ... L Study names B = =2+ |:| 5l %1 @
r VI . Subgroups within study 1 -
Study name L Comparisan names 2008 gl B I J K L Mo
Copy of selected column P pltic 1
Qutcomg: names 3
I *— Blank row h \
2 . Time poir names
3 Copy of selected row(s)
g = Y. Effect size data
5 = 2ui Moderator variable
g First, insert a column for Study names.
8 Then, insert a column for Outcome
g name.
10
1A
1z I Ed
£ 11l 12

Select Insert... Column for... Study names.
Select Insert... Column for... Outcome name.
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Enter outcome values

[:t] Comprehensive meta analysis - [C:\Program Files\Comprehensive Meta Analysis Version 2\StreptoOutcomes.c... [._JEJW

Eile Edit Format View Insert Identify Computational options Analyses Help

Runanawses"%\D@n % c%ﬁ oF 525 = ’E -;D-STD-SH;I ¢_)+‘/|:| E'E %Jrﬂr@

Study name Outcome E:::ES %‘;ﬁeﬁ EE;::?S! -ESF;I[?J Odds ratio Lorgaﬁglds Std Err J K i
1| Fletcher Death 1 12 4 11 0.159 -1.838 1.218
2| Fletcher Myocardial 2 12 4 12 0.400 0916 0.987
3| 15t Myocardial Myocardial ] 277 a7 327 0.623 0474 0198
4| Dewar Death 4 21 7 21 0.471 -0.754 0723
5| Dewar Myocardial 4 24 8 22 0.350 -1.050 0.705
B| 1gt European Death 20 a3 15 a4 1.480 0379 0383
7| 1st European Myacardial 18 a8 14 a7 1.341 0.293 0.334
8| Heikinheirna Death 22 219 17 207 1.248 0.222 0.339
3| Heikinheimno Myocardial 23 244 16 200 1.1587 0.180 0.340
10 Italian Death 19 164 18 157 1.012 0maz2 0.350
11 Italian Myocardial 21 177 14 147 1.279 0.246 0.365
12| 2nd European Death E3 373 34 a7 0.635 -0.454 0.180
13| 2nd Frankfurt Death 13 102 29 104 0.378 0,973 0.369
14| 1st Australian Death 26 264 32 253 0.754 -0.282 0.280
15] Tst Augtralian Myocardial 29 277 29 248 0.883 0124 0.279
16| MHLBEI SMIT Death 7 53 3 54 2587 0.950 07139
17| Walers Death 11 13 9 42 1.061 0.060 0.509
18| Frank. Death 5 55 E 53 0.959 -0.042 0.E12
19| UK. Collab Death 48 302 52 293 0.876 0133 0.219
20| UK. Callab Myocardial 44 280 51 297 0.833 -0.106 0.225
21| Klein Death 4 14 1 | 3.200 1.163 1.214
22| Klein Myocardial 5 15 1 a 3.500 1.253 1.201
23| Austrian Death kr) 352 53] 376 0.562 -0.576 0221
24| Austrian Myocardial 41 L)l g2 38 0.719 -0.330 0.217
25| Lasiera Death 1 13 3 11 n.z22 -1.504 1.242
26| W German Death B3 249 51 234 1.215 0195 0215
27 | Witchitz Death B 32 5 26 0.778 -0.251 0.E3E
28| Witchitz Myocardial 4 28 5 24 0.633 -0.457 0.738
29| 2nd Australian Death 25 12 il 118 (0.806 0215 0.309
30| 2nd Myocardial Myocardial g 47 7 A7 1.465 0.382 0.560
31| 3rd European Death 25 156 50 159 0416 0877 0.277
32| 15AM Death 54 859 B3 882 n.ar2 0137 0152
33 GISSI Death £28 REED 758 5862 0.807 0215 0.057
34/1515-2 Death fdl 8532 1029 8595 0.74E -0.294 0.050 -
£ >

Cohort 2x2 [Events]

In this example some studies contain both outcomes, some only one.
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View analysis for one outcome

File Edit Format View Computational options Analyses Help

4+ Data entry 13 Next table 'H—:» High resolution plo &
I3 Filter by
Studies

SET7E X

& interval

Model Study name | Outcome
Moderatar

Odds ratio | Lower 10.00 100.00

Include the following

Fletcher 0159
5Jetwar i 10:;10 Doath Select al
3l (=) . 9 .
Myocardial Infarct
Heikinheirg Death 1.248 Slliees s lhission el
Italian Death 1.012
Death 0,635
Death 0.378
Death 0.754
Death 2587 —

Double-click here to
launch the dialog box.

For studies with multiple outcomes

e e O e e e e e e e S e e e e e e e e e e O e O B e

Lasiena Death nzzz Uze the mean of the selected outcomes
M Geman - Death 1.215 Usze all of the selected outcomes, assuming independence
Witchitz Death 0778
Znd Death 0.806 * |ze the first outcome, based on this sequence
3rd Death 0416 Move u
I5AM Death 0.872 Death [[Tcw
GISSI1 Death 0.807 Move down
1515-2 Death 0.746

Fixed 0.774

Apply
Fixed | Random | Both models Ok

Basic statz | One study remaoved Cumnulative analpsi

Note that only one outcome displays in the Outcome column. That is the only outcome
selected in the dialog.

With the settings provided in the Group by dialog, you can also produce analyses which
group results by outcome across multiple outcomes.
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Section 6. Importing data from other programs

The data entry screen is a spreadsheet, and the user may cut and paste data from most
programs, such as Excel, STATA, or SPSS, which are able to display the data in
spreadsheet form.

To import data

e Switch to the other program and display the data in the Grid View.
e Copy the data to the Windows clipboard (CTRL-C)
e Switch to this program and paste the data into the spreadsheet (CTRL-V)

One step remains — the user must identify the column with the study names, and the
columns with the effect size data. Instructions follow.

By default, data sets are copied to
C:\Program Files\Comprehensive Meta Analysis Version 2\Demo Files.

The Excel spreadsheet is BCG.xIs.
The CMA data file is BCG.cma.
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Import data from Excel

B Microsoft Excel - BCGImportDemn E|E|E|
File Edit ‘Yew Insert Format Tools Data ‘Window Help - -8 X
id T @ B &= -
H & =- 1w - 2 A -0 - B T U EEEE 8%, W% EE D -D-A-
W18 - 3
A B C n] E F ] H J =
Treated Contral =
1 | Study Events Treated N Events Contral M
2 |Arongon, 1948 4 123 11 139
3 |Ferguson & Simes, 1949 B 305 29 303
4 |Rosenthal, 1960 3 23 1 220
5 |Hart & Sutherland, 1977 F2 13,598 248 12 BF7
B |Frirmodt-hdoller, 1973 33 5,069 47 5,803
7 |Stein & Aronson, 1953 180 1,54 372 1451
8 Vandiviere, 1973 g 2,545 1a 529 —
9 Madras, 1980 a05 83,391 499 83,39
10 | Coetze & Berjak, 1965 29 7,493 45 72
11 Rosenthal, 1961 17 1,716 6o 1 FBS
12 | Cornstock, 1574 185 a0 534 141 27 338
13 |Comstock & YWehster, 1959 5 2,485 3 234
14 | Cornstock, 1976 27 16913 29 17 854
15
16
17 | =
4« v nh\Sheet1 /Shest? / Sheets / || Al
Ready

The program allows you to import data already stored on an Excel spreadsheet. It
provides simple procedures to assign the imported data to population and effect size
entry columns in the Data Entry module.

The Excel spreadsheet above contains the BCG data used in an earlier sequence.
Copy the Excel data into a buffer (using ‘Ctrl-C’, for instance).

(The same approach will work with SPSS, STATA, and most programs that can display
the data in a grid).
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Paste data into the data entry module

Comprehensive meta analysis - [Data] g@
File Edit Format View Insert Identify Computational options Analyses Help
Runanam*%\nﬁnééﬂﬁgﬁb—b= 'E -;I::BTDISH;I\L%+V/I:|%4‘§¢®
L
& E C D E F G H
1| Study Treated Events  Treated M Contral Events  Contral M
2| Aronson, 1948 4.000 123.000 11.000 138.000
3| Ferguzon & Simes, 1949 E.000 306.000 29.000 303.000
4| Rosenthal. 1960 2.000 231.000 11.000 220.000
5| Hart & Sutherland, 1977 £2.000 13592.000 248.000 12867.000
E| Frimodt-toller, 1973 33.000 50E4.000 47.000 5808.000
7| Stein & Aronzon, 1953 180.000 1841.000 Fra.000 1451.000
8| Wandiviers, 1973 2.000 2545.000 10.000 £25.000
9| Madras, 1980 505.000 88291.000 499.000 28291.000
10| Coetze & Berjak. 1968 29.000 7459.000 45.000 7277.000
11| Rosenthal, 1961 17.000 1716.000 E£5.000 1665.000
12| Comstock, 1974 186.000 50634.000 141.000 27338.000
13| Comstock & Webster, 1969 5.000 24598.000 3.000 2341.000
14| Camstock, 1976 27.000 16912.000 29.000 17854.000 ]
1E —J
— N

Switch to Comprehensive Meta Analysis and use ‘Ctrl-V’ to paste the data into the
spreadsheet.
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Assign column header titles

Comprehensive meta analysis - [Data] g@
File Edit Format View Insert Identify Computational options Analyses Help
Runanam*%\nﬁnééﬂﬁgﬁb—b= 'E -;I::BTDISH;I\L%+V/I:|%4‘§¢®
L
& E C D E F G H
1| Study Treated Events  Treated M Contral Events  Contral M
2| Aronson, 1948 4.000 123.000 11.000 138.000
3| Ferguzon & Simes, 1949 E.000 306.000 29.000 303.000
4| Rosenthal. 1960 2.000 231.000 11.000 220.000
5| Hart & Sutherland, 1977 £2.000 13592.000 248.000 12867.000
E| Frimodt-toller, 1973 33.000 50E4.000 47.000 5808.000
7| Stein & Aronzon, 1953 180.000 1841.000 Fra.000 1451.000
8| Wandiviers, 1973 2.000 2545.000 10.000 £25.000
9| Madras, 1980 505.000 88291.000 499.000 28291.000
10| Coetze & Berjak. 1968 29.000 7459.000 45.000 7277.000
11| Rosenthal, 1961 17.000 1716.000 E£5.000 1665.000
12| Comstock, 1974 186.000 50634.000 141.000 27338.000
13| Comstock & Webster, 1969 5.000 24598.000 3.000 2341.000
14| Camstock, 1976 27.000 16912.000 29.000 17854.000 ]
1E —J
<) (2]

In this example the top row of the data file contains titles (“Study”, etc). Click on Format
and select Use first row as labels.

Comprehensive meta analysis - [Data] g@
File Edit Format View Insert Identify Computational options Analyses Help

P T S FEE 7 = —=msay -l >+ O 8 3@
Treated Events | Treated M | Condrol Events | Control M G H jad

1] Aronzon, 1943 e e o0 135.000

2| Ferguzon & Simes, 1949 E.000 306,000 29.000 303.000

3| Rozenthal. 1960 3.000 231.000 11.000 220.000

4| Hart & Sutherland, 1977 £2.000 13558.000 248.000 12867.000

5| Frimodt-taller, 1973 33.000 5069.000 47.000 5808.000

E| Stein & Aronzon, 1953 150.000 1541.000 FFa.o00 1451.000

7| Wandiviers, 1972 8.000 2545.000 10.000 £29.000

8 Madraz, 1330 505.000 88391.000 499.000 88391000

5| Coetze & Berjak, 1968 29.000 7454.000 45.000 7277.000

10| Rosenthal, 1961 17.000 1716.000 £5.000 1665.000

11| Comstock, 1974 186.000 50634.000 141.000 27338.000

12| Camstock & Webster, 1969 5.000 2458.000 3.000 2341.000

13| Comstock, 1976 27.000 16913.000 29.000 17854.000
14 o
__1F. —_—
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Assign a ‘Study name’ column

File Edit Format View e
—— — | B Column format 52
Run analyses = S [ .H;l»],—)+‘/D%l§J,®
MHame | Walues
A
Study Tr F G H | "
1| Arongom, 1348 .
2| Ferqushn & Simes, Yariable name |Slud_l,J
3| Rozedthal, 1960 Coalurne function |Study name ﬂ
4| Hart # Sutherland, Mot specified
. Study name
Double-click on column Subgroup within study %
header to launch the dialog. BU“‘PE"S”“
utcome
Time point
9/ Coetze & Benak, Moderator
10| Rogenthal, 1961
11| Comstock, 1974
12| Comstock. &
13| Comstock, 1976
14
15
16
17 Cancel
18 Ok -

Double-click on the header for the “Study” column and identify the function of the column
as ‘Study name’.

Note: This is required even though the column is named “Study”.
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Identify the effect size columns

Comprehensive meta analysis - [Data] E]@
File Edit Format View Insert | Identify Computational options Analyses Help
Run analyzes + % [ = G 1| Column for ... » Study names A 5 H ;I b=+ ‘{ |:| %l_ El @
Subgroups within study -
Study Treated Events Treated M Comparison names F G H |
1| Aronson, 1948 4.000 123 Outcome names
2| Ferguzon & Simes, £.000 308 Time peint names
3 Rozenthal, 1960 3000 23 .
4| Hart & Sutherdand, 2000 13598 Z Eﬁ:dmze dailabl %
5| Frimodt-Maller, 33,000 5089 fMD SEETIEELS
G Stein & Aronson, 180,000 1541 V2000 1451
7 Vandiviere, 1973 B.000 2545 10,000 B29
8| Madras, 1980 505,000 88391 499,000 88391
9 Coetze & Berjak, 29.000 7439 45000 7277
10| Rose . £5.000 1665
- Select Identlf_y... Column i e
12| Comst for... Effect size data. 2.000 2341
13| Comstbrere—ror = o 29.000 17854
14
15
16
17
18 o
< >

Select Identify... Column for... Effect size data

Be sure to use Identify to identify the existing columns, rather than Insert, which would
create new columns.

The program will launch the effect size entry wizard. The function is identical to that for
creating a new spreadsheet, until the last panel of the wizard. There, instead of creating
the columns, the program will ask you to identify their location.
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Select effect size entry format

-

B3 Identify columns for effect size data

Click on the icons to select the data entry format

@ Twio groups o comrelation
l:@ Dichotomous [Rumber of events)
l:@ [dnmatched aroups, prospective [e.g., controlled trials, cohart studies]
|£] Events and zample size in each group

El Mon-events and zample size in each group \

[£] Events and non-events in each group Choose format and
El Ewent rate and zample size in each group click Next.
El Chi-zquared and total zample zize

@ Matched groups, prospective [2.q., crozsaver trials ar pre-post designz]
@ nmatched groups, retrozpective [e.0., caze contral studies]
@ Computed effect sizes

@ Continuousz [means]

@ Correlation

@ Rates [events by perzon years)

@ Survival [time to event)

“'ou have selected Eventz and zample size in each group
Click 'Mest' ta identify the columng that contain thiz data

e

Tell me mare Cancel | { Eackﬁ Mest ) |
N~

The third screen shows the list of formats arranged hierarchically. In the running
example, drill down in the hierarchy to select the following:

e Dichotomous (number of events)

e Unmatched groups, prospective (e.g., controlled trials, cohort studies)
e Events and sample size in each group

At this point, the Next button will be activated. Click on it to proceed to the final screen.
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Assign effect size entry columns

-

B3 Identify columns for effect size data

Data

Column name

Group-4, Events
Group-4 Total M
Group-B Events
Group-B Total M

Mat zpecified

Mot zpecified

Treated M
Cantral Events
Contral M

F

G

H

Above, identify the location of existing calumnz.
Leave athers az 'Mat specified’ and click Finizh.

Click here to
assign the
column with the
‘Treated Events’
title to the
corresponding
effect size entry
column.

Tell me mare |

Cancel |

¢ Back |

[ [=E |

Finizh

Select a column title from the dropdown in order to assign that column’s data to the
corresponding effect size entry column.

Then, click Finish.
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All imported columns assigned

Comprehensive meta analysis - [Data] E]@
File Edit Format View Imsert Identify Computational options Analyses Help
Runﬁnalyses—bqhaﬁn @ %E oF %'—’= ’E ;D_Ef.jgﬁ;l *If_)+"/|:| %lil@
foded | Toded | Conbd | ot | oo | 909 swmn |1 | 0 ®
1| Aronzon, 1948 4 123 11 134 0391 -0.533 0538
2| Ferguson & Simes, 1349 E 306 29 303 0139 -1.E6E 0.456
3| Rozenthal, 1360 3 21 11 220 0.250 -1.386 0653
4| Hart & Sutherland, 1977 ) 136538 248 12867 0233 -1.45E 0143
& Frimodt-toller, 1973 33 G0E9 47 5808 0.803 0.219 0228
G| Stein & Arnotzon, 1953 180 1541 Kre 1451 0.334 -0.958 0,100
7| Wandiviere, 1973 a 2545 10 E29 0195 -1.634 0476
8| Madraz, 1580 505 833 435 2331 1.mz2 ooz 0.083
9| Coetze & Berjak, 1968 29 7439 45 27T 0624 0472 0239
10| Rozenthal, 1361 17 1716 E5 1665 0246 1.4 0275
11| Comstock, 1974 186 A0E34 L) 27338 0 0.341 0112
12| Comstock & webster, 1969 L 2438 3 2341 1.563 0.447 073
13| Comstock, 1976 27 16913 29 17854 0333 0.017 0268
14
15 v
< 2]
Cohort 2x2 [Events]

The study names and effect size entry columns are now appropriately assigned. The
effect size results are automatically calculated and display in the yellow columns.

At this point, the program behaves exactly as if the spreadsheet had been created from
scratch.
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Importing data with multiple outcomes per row

A B C ] E F =
1 “Yerbal Scores Math Scores
2 |Study name Std Mean Diff M1 M2 Std Mean Diff M1 M2
3 |Cooper, 1990 0.4 20 20 0.3 22 x2
4 |Hedges, 1992 0.45 40 40 0.4 =N &0
5 Srnith, 1994 0y 40 44 .55 50 50
B Jones, 1995 0.55 35 35 .41 25 30
7 Franklin, 1995 0.47 40 40 0.5 22 x2
=i

Data are often stored as above, one row per study, with multiple outcomes per row. The
following steps explain how to export this data and format it so that it fits the structure of
the Data Entry module.

Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Computational options Analyses Help

Runanaryses—i%\Dﬁ:E@ J{;E{?%'-': ’E ;'EST.;'EH_
A B C ] E F G
1 Yerbal Scores
2| Study name Std Mean Diff - M1 M
3| Cooper, 1930 0.400 20,000 20,000
4| Hedges, 1992 0.450 40.000 40.000
5| Smith, 1334 0700 40,000 44.000
6| Jones, 1936 0550 35.000 35.000
7| Franklin, 1996 0.470 40.000 40.000
a
9 M ath Scores
10 Std Mean Diff - M1 M2
11| Caoper, 19390 0300 22.000 22000
12| Hedges, 1332 0.400 B0.000 B0.000
13| Smith, 1934 0,650 B0.000 50,000
14| Jones, 1936 0810 25,000 30,000
15| Franklin, 1336 0.600 22.000 22.000
16
17
1A

First, paste the Excel data directly onto the Data Entry spreadsheet.

Then cut and paste the data into vertical blocks, one for each outcome.
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Comprehensive meta analysis - [Data] E]@
File Edit Format View Insert Identify Computational options Analyses Help

Runensiyses + % @ EE & R 2 E-"="E 880 L2+ LB =43 @®D

Study name Outcame msfeda':]fs Sfr;?:ul\:ap;?za Sfrnzg?:;?ze Effect direction S:E?:]fsm StdEnr | Hedges's g Std Err ?:'i::ﬁ: StdErmr 2
1| Cooper, 1990 Verbal Scares 0.400 20 20 Auto 0.400 0.319 0.332 0313
2| Hedges, 1992 Yerbal Scores 0.450 40 40 Auto 0.450 0.226 0.446 0224
3| Smith, 1934 Yerbal Scores 0.700 40 44 Auta 0.700 0.225 0.654 0223
4| Jones, 1996 Yerbal Scores 0.550 35 35 Auto 0.550 0244 0.544 0241
5| Franklin, 1996 Yerbal Scores 0.470 40 40 Auta 0.470 n.z2z7 0.465 0224
[
7
8| Cooper, 1990 Math Scores 0.300 22 22 Auto 0.300 0303 0.255 0298
9| Hedges, 1992 Math Scares 0.400 60 B0 Auta 0.400 0184 0.357 0183
10] Smith. 1934 Math Scores 0.550 50 50 Auta 0.550 0204 0.546 0202
11| Jones, 1336 Math Scores 0510 25 30 Auto 0510 0.275 0.503 0271
12| Franklin. 1936 Math Scores 0.500 22 22 Auta 0.500 0.305 0.491 0301
13
L .
4 »

Independent groups [std difference]

e Click on Identify... Column for... Study names to assign that column.

e Click on Insert... Column for... Outcome names to create that column. Populate the
column with the appropriate outcome value, “Verbal Score” or “Math Score”.

e Identify the effect size format columns via Identify... Columns... For effect size data.
Within the effect size identification wizard, select the appropriate format, in this case:
Continuous (means)... Unmatched groups...Cohen's d (standardized by pooled
within-groups SD) and sample size
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Comprehensive meta analysis - [Data]

M=%

File Edit Format View Insert Identify Computational options Analyses Help

Runanayses + 2 O E EHEH & $ BR & & -"="E 8 a8 dd 2>+ ElElq)

Study name Outcome
1 Werbal Scores
2 i Math Scores
3 . Werbal Scores
4 Franklin, 1936 Math Soores
5 Werbal Scores
[ Hedges, 1352 Math Scores
7 Werbal Scores
J . 1996
8 ones Math Scaores
9. . Werbal Scores
10 ——— Math Scores
11
12
13

14
<l

Independent groups [std difference)

St diff
in means

0.400
0.300
0.470
0.500
0.450
0.400
0.550
0510
0.700
0.550

Group-A
Sample size

20
22
40
22
40
&0
35
25
40
50

Group-B
Sample size

20 Auto
22 Auto
40 Auto
22 Auto
40 Auto
B0 Auto
35 Auto
30 Auto
44 Auto
50 Auto

Effect direction

Std diff it
means

0.400
0.300
0.470
0.500
0.450
0.400
0.550
0510
0.700
0.550

Std Err

0313
0.303
0227
0306
0.226
0134
0244
0275
0225
0.204

Hedges's g

0332
0.235
0.465
0.431
0.445
0337
0.544
0503
0634
0.545

Std Enr

0313
0233
0224
030
0224
0183
024
0271
0223
0.202

Difference

-~
in means SIET

Click on the study names column and then on the ascending sort icon, circled above.
The data are now sorted by study name so that multiple outcomes for a given study
display on contiguous rows.

The Merge icon has been clicked so that contiguous study names are merged.

(Note that ascending and descending sorts can be performed on any column. To order
studies by date, you could enter study dates into an unassigned column or a moderator

column and then sort on that column.)
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Import data with multiple effect size entry formats

Comprehensive meta analysis - [Data] g@
File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanayses + 2 Nz HEH & 4 2R E-"="E A8 -+ >+ ]2 3B
|
A B £ 0] E F G H | J —
1) Study name Treated Events TatalM Control Events Contral M Oddsratio Lower Limit Confidence level
2| Fletcher 1 12 4 Il
3| Dewar 4 21 7 21
4/ st 20 a3 15 24
5| Heikinheim 22 219 17 207
E| talian 19 164 18 157
7| 2nd ES 73 94 357
8| 2nd 13 102 29 104
9| 1at 26 264 32 253
10| MHLEI 7 53 3 54
11| Walere 1 43 g 42
12| Frank B 55 5 53
13| UK. Collab 48 302 52 2593
14| Klzin 4 14 1 1
15| Austrian ar 352 £5 37E
16| Lasiera 1 13 3 1
17| M German E3 243 51 23
18| Witchitz 5 32 5 26
19| 2nd 25 12 il 118
20| 3d 0416 0242 0.350
21) 154 na7z 0533 0.950
22| GISSI-1 0.807 0721 0.950
23| 1515-2 0746 067E 0.950 ;
24 o]
< | ¥

When the study results to be imported require multiple entry formats, paste the data into
the Data Entry module as above, with the second format’s columns to the right of the
first format’s columns.

To assign the imported data shown above, follow these steps:
e Click on Format and select Use first row as labels (keep in mind that the column
names must be unique).

e Double-click on the header for the “Study” column and identify the function of the
column as ‘Study name’.

e Forrows 2 —19, select Identify... Column for... Effect size data and assign the
data columns to the Events and sample size in each group entry format.

e For rows 20 — 23, select Identify... Column for... Effect size data and assign the
data columns to the Odds ratio and confidence limits entry format. (Note that
Upper limits values are missing from the pasted data. The Identify... function
will automatically create an empty Upper limits column.)

The data will display, fully formatted as it does in chapter 2 (which discusses multiple
data entry formats).
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Section 7. Saving and loading files

This section shows how to save and reload your data sets.
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Save the data set

Run analyses —+ %z D@E =]

File Edit Format Wiew Insert Identify Computational options Analyses Help

Study name

1| Aronszon, 1948
2| Ferguzon & Simesz, 19
3| Rozenthal, 1960

/143
Events

ated

Click on the Save
icon to launch the
file save dialog.

—STCOETE & BETER, TI6E
10| Rosenthal, 1961

11| Camstock, 1974

12| Comstock & webster, 1969
13| Camstock, 1976

14

15

16

17

18

13

20

71
Cohort 252 [Events]

—
RSy pr = pr gy BRI SR

oo
o

[xe}
=1

Save file

Save in: |_}CMADa1aSetFiIes

LJ

Recent

€]

Desktop
My Documents
-
']
3
My Computer

.

x| e ®E e E-

Enter a file name to
save the file in the
desired directory.

My Network
Places

File name:

|ECGStudies] ©

Save as type:

| {*.cma)

j Save |
ﬂ Cancel v:

In order to save your data for future use, click on the file save icon to launch the save
dialog. Here you can enter a file name for the data set.

The file type is ‘.cma’.
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Open and load the saved data set

File
[ Mew ... L4
& Cpen Chrl40
Impurt\ . . . .
~ Click on File and Open to launch the file open dialog.
n Save Chrl+5
Save fbs...
&h Print...  Chrl+p
@ Print setup...
Exik
B3
File Edit Format View Insert Identify Computational options Analyses Help
Runanarysm‘*gllmlin & & B@B & Al r—"= '= io.gfu'gH;I 4 _)+VfD %l%lr @
Open database J o
1 Look in: | 5 CMADataSetFies =l s e
2
3 BCGStudies.cma
4 .—J StreptokinaseStudies.cma
5 Recent
E Navigate to the
7 @ desired directory.
% | Dodam All CMA files will
- display.
1
12 ")
My Documents
13
14 ==y
15 :!)'ﬂ
16 My Computer
17
18 e
o | &
20 My Networlk File name: ~ Open
2 Places | J \—l y |
B Files of type: ||_“.c:ma} j Cancel i
<

Use this file open dialog to locate, select and download previously saved data sets.
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Section 8. Publication-quality graphics

The program enables you to create and easily format publication-quality graphics. The
Graphics module will allow you to print the graphics, export them to common
presentation formats, such as Word or PowerPoint, or save them in formats such as
“PDF” or “WMF".

Please note that, in this release, only the exports to Word and PowerPoint and the save
as “WMF file” are operational.
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Modify analysis display

Comprehensive meta analysis - [Analysis]

BEX

File Edit Format Wiew

Computational options  Analyses Help

4 Data entry +3 Next table - High resolution plot | [gh Select by .. | =+ Effect measure: Odds ratio ~EC]EII+E F | o
Model Study name Statistics for each study Odds ratio and 95% confidence interval i
Odds ratio | Lower limit | Upper limit | 2 alue ptalue 0. 010 1.00 10.00 il

Aronson, 1948 0331 0121 1.262 -1.571 0116 —_—
Ferguson & Simes, 1949 0183 0.077 0.462 -3.652 noo -
Raozenthal, 1960 0.250 0.089 0.508 2106 0.
Hart & Sutherland, 1977 0.233 0.176 0308 -10.219 0.0a0 R|ght'C||Ck on dISpIay
Frimodt-Moller, 1973 0.803 0.514 1.256 -0.961 0.336
Stein & Aronson, 1953 034 0316 41 SortLo-Hi by Upper fmit block header and select
NSRS 073 iF Z | SortHi-Lo by Upper imit Customize basic stats
Viedee. 1000 1mn nAna

< EZ Show/hide basic stats to launch its
lee_d Random | Both models . . - Cust‘Rmize p—— customization d i al Og .
Basic stats One study removed Cumulative analysiz Calculatio. s
T
File Edit Format View Computational options Analyses Help
+ Data entry 1+ Next table :{— High resolution plot % Select by ... | =+ Effect measure: Odds ratio - E |:| EE TT jf- E :E i
I odel Study name Statistics for each study Odds ratio and 95% confidence interval
Ddds ratio | Loweq -3 Customize display o 10,00 100.C
Arongon, 1948 0.391 Show Decimals Alignment -
Ferguson & Simes. 1343 0183
Fozenthal, 1960 0.250 L
N W
Hart & Sutherland, 1977 0.232 Bt s | = =
Frimodt-toller, 1973 0.803 B
Stein & Aronzon, 1953 0.384 .
. v - -
Vandiviers, 1373 0195 g e e lllaute =
Madras, 1330 1.0m2 W Standard emor |Aut0 ﬂ |Aut0 ﬂ
Coetze & Berjak, 1968 0.624
. 45 [T Wariance |Aut0 ﬂ |Aut0 ﬂ
Columns not desired for 11
- . [ il
graphlcal dlsplay are then o2 W Lower limit [tutn =] ot |
unchecked in the ';*& W Upperlmi [hato =] [awo ] I
customization dialog, N\ [ Zvee [ate =] [uto |
[ pValue |Auto j |Auto j
< Cancel Apply | Ol | >
Fized | Random | Both models
Basic stats | Ore study removed Cumulative analysiz Calculations

Modify the analysis display for graphics presentation.
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Launch graphics module

Comprehensive meta analysis - [Analysis]

M=%

File Edit Format | Yiew Computational options Analyses Help

+ Data entry (W) Metz-analysis grid solution piot | [Z Selectby ... | =+ Effect measure: Odds ratio SETIEE F|
|:| Meta-analysis statistics
Model High resalution plat \ istics for each study Odds ratio and 95% confidence interval
LieE ’ wer limit | Upper mit | 0.01 010 1.00 10.00 100.00
Rows 3

Aronsc = > 1.262 | | —_—
Fergus & Show details and caution b nn k=] _
Rosenthal T9600 | . . . ——
Hart & Sutherland, 1377 Click on View... High -
Frimodt-Maller, 1973 resolution pIOt. —
Stein & Aronson, 1953 -+
Yandiviere, 1973 0195 0.07 0497 ———
Madras, 1980 1.012 0.894 1.146 1
Coetze & Berjak, 1968 0624 0.391 0.996 —
Rosenthal, 1961 0.248 0144 0422 —
Camstack, 1974 07 0571 0.886 —+
Comstock. & Webster, 1969 1563 0.373 £.548 —_—t
Comstock, 1976 0.983 0.582 1.661 —

Fized 0647 0.595 0.7o2 +

Randorn | Both models
Basic statz | One study remaoved Curnulative analysiz Calculations
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Format graphics display

File Edit (Fgrma) View Computational options Colors Help
4+ Data en 4= Return to table |:{» High resolution plot % If‘ IE‘ = - l;” -. One size '- Proportional ¥ Resetall | Zoom mode ~ Color Mode ( =

Meta Analysis

RSiatishics foneacts iyl
Odds Lower Upper
ratio limit limit
Aronson, 1948 0.381 0121 1262
Ferguson & Simes, 1945 0.189 0.077 0482
Ro=enthal, 1950 0.250 0.069 0.508
Hart & Sutherland, 1977 0.233 0.176 0.308 m Set scale
Frimodt-Moller, 1873 0.803 0.514 1256 -~ Study and summary symbols
Stein & Aronson, 1953 0.324 0.316 0465 1 Spacing and forest plot width
Vandiviere, 1973 0.195 0.077 0.457 \abdls
Madras, 1580 1.012 0.894 1.145
Coetze & Berjak, 1958 0.624 0.391 0.996
Ro=enthal, 1951 0.245 0.144 0.422
Comstock, 1574 0711 0.571 0.885 u
Comstock & VWebster, 1969 1.563 0.373 6.548 —
Comstock, 1576 0.883 0.582 —
t

Copy to dipboard as WMF

o Line thickness

0.847 0.585

Favours A Favours B

Meta Analysis

The graphic first displays in a default mode. Right-clicking on any segment of the
display will drop down a list of context-sensitive formatting options. Clicking on the
Format icon circled on the toolbar will drop down the list below, displaying a more
comprehensive set of adjustment options.

Format

Font: Arial -
ﬂl_T_ﬂl Set scale L

|f| Header

IE' Title and subtitle
- Study and summary symbaols
1 Spacing and forest plot width

Labels
— Line thickness

I;' Footer
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Change computational model

|Compu13ﬁonal options Colors Help

|7 Fixed effect h resolution plot ELLI |f| E = = |;|| ™ Onesize |"gg Proportional ¥ Resetall | |

Random effects

Both models

Meta Analysis
Study nams Statistics Tor aach study Odds ratho and $5%: €1
Odds Lowsr Uipipsar
ratio it limtt
Anonson, 1845 LEC] aiz 1262 —
Farguson & Simes, 1343 018 [\l 0462
Rnsenmial, 1950 0250 il =] 0903
Han & Sumerland, 1577 0233 17 0308 -
Frimos-halier, 1973 0803 0514 125 —r
S & Anonson, 1953 0384 36 0465
wandhiere, 1973 0185 T 0457 ——
Wiadras, 1550 1012 0584 1145 | ]
Costzs & BerjE 1953 0524 a3 i1 —
RnsenTial, 1951 0246 014 0472 —_
Comeiod, 1574 arm a5 0885 [ )
COMEI0NE & WeDERT, 1958 1563 0373 6543 —_—
Comennd, 1575 038 Qa2 1561 —
as47? 0585 anz []
[ 2} 3] 1 10 100
Fawours & Fawours B

Meta Analysis

Click on the Computational options button to vary the model used for determining
summary results (Fixed effect, Random effects or Both models).

In the Forest plot the studies are represented by symbols whose area is proportional to
the study’s weight in the analysis.
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Computational options Colors  Help

Fixed effect 1 resolution plot  [35 [T] [F=] = e = |;” ™. Onesize | g Proportional  Resetal | W

|7 Random effects

Both models

Meta Analysis
Study name Statistics Tor sach study Qs rato and $5% CI
00as Laowar uppsar
ratio Himitt III’HI:?t
ATOnE0n, 1943 03N o121 1262
Ferguson & Simes, 1249 [iR-=] alarg 0de2
Foasentnal, 1950 ke fala o] 0205
Hari & Suheriand, 1977 Q233 QTS 0305
FrimoF-hialier, 1973 003 i E 1256
Sielin & Aronson, 1953 ek Q3 0488
Vandiiere, 1973 Q185 QaFr [ EL-ry
Madras, 1950 1012 Ed 1145
Coeize & Berjak, 1963 Q24 k=] 0.0
Fosenmal, 1961 0245 [RES 04z
COmsI0ok, 1974 am 57 0836
Comsfock & Websier, 1959 1583 Q3T E54E
Comelock, 1976 0553 asa2 1661
0474 0325 0690
e ol 100

Fawours & Favours B

Meta Analysis

The weights assigned under the random effects model above are more balanced than
those under the fixed effects model shown on the previous page. Under random effects,
the smaller studies get more weight and the larger studies get less weight.

When the Both models option is selected, the weight symbols for each study will be
identical in size.

Please note that the summary results for a particular model will only display if that model
has first been selected in the Analysis module. In this case, the Both models tab was
selected in the Analysis module before entering the Graphics module, enabling the
display here of both fixed and random models.
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Select color scheme for presentation format

4 Return to table :{— High resolution plot % E‘ IE‘ = = I;‘ -. One size '- Proportional X Resetall | Zoom mode ~ Colors for slides ( H

B colors for printing
( Colors for slides

Click on color mode toggle
Study name Statistics for each study bUttOﬂ tO SeIeCt an apprOprlate
Odds  Lower Upper color scheme, in this case, the

ratio limit

scheme for slides.

The color scheme can be further modified by clicking on the Colors for slides option.
Clicking on the Colors button, circled below, will drop down a list which offers more
extensive color editing options. In the image below, the background color has been
changed via the Color for background list option.

View Computational options { Colors) Help

+ Refturn to table | - Hi Color Mode | oren = |;| ™. Onesize “pg Proportional X Resetall | Zoommode ~ Colors for sides € -

IE‘ Color for foreground
== Color for text
Color for background

11 Color for title
11 Color for line under tite

11 Color for labels tics for each study
Il Color for line above footer L= Upper

11 Color for footer limit limit
Il Color for scale anchors 0121

& |l Color for studies o.077

0.069

0.176

1 Color for subgroups

r overall summary
i 0514

0.316
Vandiviere, 1973 0.185 0.077
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Format text

BCG Data

Header
< BCGData
Tesxt | Font | Line under header
Aronzon, 1948
Ferguson es, 1949 0.189 0.077
Ri hal, 1960 0250 0.069
Hart & Su .
¥ To change text and fonts in header,
B footer and plot labels, right-click on
each to launch the context-sensitive
formatting pop-ups.

s
1.563
0.9583
0.647

< Favois i Faworz B

Text | Font
B| o a7 A" A | Reset

Test | Font | Line above footer
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Export to file

File
% Page size and margins

Export to Word (tm) Click on File to select an option
Export to PowerPaint (tm) o for printing, copying, exporting
or saving the graphic display.

n Save as WMF file
+ Return to table

heden ERY {BRT o- [ Y REESE" X A il e =

Cutline  Slides X

BCG Data

Study name Statistics Tfor each study Odds ratio and 95% confidence interval

Odds Lower Upper
ratio limit limit

In this case, the graphics image has been exported to PowerPoint which opens
automatically and displays the converted graphic.
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Section 9. Meta regression

This module allows you to run a regression analysis to estimate the impact of continuous
study moderators on overall heterogeneity.

By default, data sets are copied to
C:\Program Files\Comprehensive Meta Analysis Version 2\Demo Files.
The dataset used in this section is BCGLatitude.
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Define a moderator

File Edit Format View Insert Identify Computational options Analyses Help
Runsnshﬁses—'%\D@n % .;%E &F 525 "—"= ’E J?gfﬁgﬂ;l \L_)"'Y/D %l
2l @
Treated | Treated | Contral | Control ] Log odds ] |
Study name Evenls Total M Events Tatal N Odds ratio Tatin Std Err Latitude J

1| Aronzon, 1948 4 44

2| Ferguson & Simes, B 3 Column format 55

3| Fozenthal, 1360 3 Mame 42

4| Hart & Sutherand, B2 1 52

5| Frimodt-toller, n 13

B| Stein & Aronson, 180 Wariable name |Latitude 44

7| Wandiviere, 1973 a 19

8| Madras, 1980 RS gl Column function |Mnderator j 13

9| Coetze & Berjak. 29 - 27

Datat D I

10| Rosenthal, 1961 17 st B [ 42

11| Comstock, 1974 185 5 Decimak displayed |0 d| 18

12| Comstock & 5 : 33

13| Comstock, 1976 27 1| Algnment (Righi =~ 33

14

15

16

17

18

19

20

2 Cancel

2 Ok

23 e,

24 T T T v
< >

In order to perform a meta-regression you must first create a continuous moderator and
define it as decimal or numeric. In this example, using the BCGLatitude data set, the
impact of a study location’s latitude will be examined.
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Launch the Meta regression module

Comprehensive meta analysis - [Analysis] E]@
File Edit Format View Computational options | Analyses Help
+ Data entry 13 Next table :{» Hi!/{_‘\ Publication bias elect by ... | =+ Effect measure: Log odds ratio < IE‘ I:‘ EE TT :1_-*'- E :E &
/ Meta regression
Model Study name iztics for each study Log odds ratio and 95% confidence interval
4+ Dataentry
Logodds [FStandard T2y ool | oer it | Upperlimit | ZVeue | pVahe | 100 050 000 050 100
ratio Elror
Arangon, 1348 -0.939 0.538 0.357 2110 0.233 -1.571 0116
Ferguson & Simes, 1949 -1.666 0.456 0.208 -2.560 0772 3652 0.000 —
Rosenthal, 1960 -1.386 0.658 0.433 -2.677 -0.096 2108 0.035
Hart & Sutherland, 1977 -1.456 0143 0.020 -1.736 1177 -10.219 0.000
Frimodt-taller, 1973 -0.219 0228 0.052 -0.6ER 0228 -0.961 0.336
Stein & Aronson, 1953 -0.958 0100 o.ma -1.153 0,763 4627 0.000 —
Wandiviere, 1973 1634 0.476 0.227 -2.568 -0.700 3429 0.001 —
Madras, 1380 omz 0.063 0.004 0112 0136 0130 0.849 —
Coetze & Berjak, 1968 -0.472 0.231 0.057 -0.940 -0.004 -1.976 0.048
Rozenthal, 1961 -1.401 0.275 0.078 -1.934 -0.863 5102 0.000 —
Comstock, 1974 -0.341 01z 0m3 -0.560 0121 3046 0.002 T
Comstock & ‘Webster, 1969 0.447 0.731 0.534 -0.986 1.879 0611 0.541
Comstock, 1976 0017 0.268 0.07z2 -0.542 0.507 -0.065 0.948
Fixed -0.436 0.042 0.002 -0.519 -0.353 -10.319 0.000 +—

Fixed | Random | Both models

Basic stats | One study removed Cumulative analysiz Calculations

Select Meta regression from the Windows option dropdown. The effect size index used
in the Analysis module (log odds ratio here) will also be used in the regression analysis.
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Select the moderator

File View Computational options Analysis Help

4— Core analyzsis ™ Table / Scatterplot Mo predictor -
Nu:u_preu:liu:tu:ur
Latitude [L::g

Select the moderator to be used as the covariate in the regression analysis. The
dropdown list will contain all available numeric moderators.
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View the regression scatter plot

Comprehensive meta analysis - [Meta regression] - W
|I File Edit View Computational options Analysis Help ——
2 = v v| a as H
+— Core analysis ™ Table / Scatterplot Latitude = : One zize Proportional g m | H = | Rezet

2
=
[
o
T
T
o
o
o
a

O

13.84 18.88 23.92 28.96 34.00 39.04 44.08 49.12 54.16 59.20

Latitude

After selection of the moderator, the program displays the regression line and scatter
plot of studies. In the default presentation, all studies are represented by circles of
identical size, regardless of their individual weighting in the analysis. (Note the circled
One size option.)
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Adjust scatter plot display

Comprehensive meta analysis - [Meta regression] "—"E’B

File Edit View Computational options Analysis Help

- . = - ow PR L:
4+ Core analysiz ™ Table / Scatterplot Latitude - : Onesize | gy Proportional m m |- ] |R'BSET

Regression of Latitude on Log odds ratio

8
®
[ )
0
k-
T
-3
=
o
a

13.84 18.88 23.92 28.96 34.00 X . 54.16 59.20

Latitude

Click on the Proportional option to view the same graph, but this time with each study
represented by a circle proportional to its weight in the analysis. This view identifies
which studies have the greatest impact on the slope of the regression line.
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Select the regression model

Comprehensive meta analysis - [Meta regression]

BEX]

Fil= View | Computational options Analysis Help
+— Corear Fixed effect / Scatterplot

Latitude -

Method of moments

Unrestricted ML
Fixed emectregressmom

Point
estimate
Slope 0.03310
Intercept 0.33490
Tau-squared 0.04739
a
Model 138 08950
Residual 2009542
Total 16316492

Standard

efmror

0.00282
008239

df

1.00000
11.00000
12.00000

Lower limit Upper imit  Z-value

-0.03862 -0.02758 -11.75030
023342 0.556339 479296

p-value

0.00000
0.00533
0.00000

p-¥Yalue

[0.00000
0.00000

Click on the Computational options button and select from among the three available
models, Fixed effect, Method of moments, Unrestricted ML (maximum likelihood). Each
of the displays in this module reflects the model chosen. Basic meta regression results
are given in the display above, which is invoked by clicking on the Table toggle button.

90




View iterations

Comprehensive meta analysis - [Meta regression]

BEX]

=" Table

Unrestricted ML [18]
Unresticted kL [19)
Unrestricted ML [20]
Urnresticted kL [21]
Urrestricted ML [22]
Unresticted kL [23]
Urreztricted ML [24)
Unresticted ML [25]
Unrestricted ML (28]
Unrestricted ML [27]
Unrestricted kL [28)
Unrestricted ML [29]
Unresticted kL [30]
Urrestricted ML [31]
Unresticted ML [32)
Urrestricted ML [33)
Unresticted kL [34]
Unrestricted ML [35)
Unrestricted ML [36]
Unrestricted ML [37)
Unrestricted ML [38]

<

Show calculations
Urie Show iterations

File | view Computational options Analysis Help
— (/ Scatterplot

57 Scatterplot Latitude
Bl sebl z1 BO sebl i

02270910573 0.0033971 3652 -9.62513964035 037013837214 0.10700832777

03271139297 0.003391 25575 -9.64580525951 037035141769 010677081 283
40.03271392453 0.00335673977 -5.65541 467775 037051546552 010655753505
-0.03271587611 000335326637 -9.66930247134 037064190746 0.10644703653
-0.03271738159 0.00335055159 -5.67800475533 037073343390 010633556552
-0.03271854359 000337552985 -9 68425469472 037081470195 0.10625493023
-0.03271944006 000337593945 -5,69081 22150 037087261 500 0.1061 9040059
-0.03272013334 000337571133 -9.692809707176 037091770647 0.10614058529
-0.03272065945 000337476413 -9.69559054534 037095235755 010610211619
-0.03272108329 000337403206 -9.69791713391 037097918811 0.10607239751
-0.03272140716 0.00337 345540 -9,69953809598 0,.37093390220 0.10604943411
-0.03272165042 0.00337302926 -5,70096844540 037101591414 010603158535
-0.03272184157 000337269139 9,701 996594934 037102829256 0.10601 796520
-0.03272198936 000337243021 -5,70279214222 037103786273 010600736452
-0.03272210363 000337222530 -9,703406595271 037104526219 0.1059991 6643
-0.03272219193 000337207219 -0,70355235485 037105098357 010599262755
-0.03272226030 000337195143 -9,70425000871 037105540753 0.10595792653
0.03272231 313 000337185817 -0,70453427422 037105882651 0.1059641 3721
-0.03272235393 0.003371 78500 -9,70475409295 037106147395 0.105951 20686
-0.03272238557 000337173020 -9,70492407535 037105351 947 0.10597534091
-0.03272241000 0.0033716E705 -5,70505552924 037106510136 010597718857
-0.03272242890 000337165358 -9,70515719201 037106632465 0.10597583355
-0.03272244350 0.00337162757 -5,70523579203 037106727064 0.10597476583 o

>

Click on View... Show lterations to display the iterations needed by the unrestricted
maximum likelihood algorithm to bring successive ‘Tau-squared’ variance values into
virtual convergence, at which point the final meta-regression values have been attained.
As the above display makes clear, the model required 38 iterations in this case to arrive

at final results.
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View data and residuals

Comprehensive meta analysis - [Meta regression]

=[]

File | View Computational options Analysis Help

+ ¢ scatterpiot ¢ Scatterplot Latitude -
™ Table - " -
A dies T v ¥ ] w2 WK =)
Show iterations -0.93869 035712 44.00000 276313 7.66809 121.84177
1.00000 -1.6E619 020913 55.00000 4.71405 2222233 259.27309
1.00000 -1.38629 0.43341 42.00000 228617 5.22659 9601926
1.00000 -1.45644 0.02031 52.00000 4112931 1691.62013 AN
1.00000 -0.21914 005195 13.00000 17.87281 19,4317 23234647
1.00000 085812 0.0033 44.00000 718198 517243002 JE4.46275
1.00000 -1.63375 n.2z7m 14.00000 4.32564 15738685 5224794
1.00000 0.01202 0.00401 13.00000 124.90460 15601.15643 162375977
1.00000 047175 005535 27.00000 1639962 266.95415 44279519
1.00000 14021 007542 42.00000 1253115 15653701 526.82822
1.00000 -0.34085 001253 18.00000 B0.51700 36230737 1059.30601
1.00000 0.44563 053416 33.00000 1.85818 345283 £1.31930
1.00000 -0.01734 007164 33.00000 13.22152 174.80961 43631018
12.00000 7451219 2710656157 10277 23467
x
< 3

Click on View... Show Calculations to display the calculations involved in producing the

regression analysis results.




Section 10. Publication Bias

This module offers multiple methods for detecting the presence of publication bias and
assessing its impact on the analysis.

By default, data sets are copied to
C:\Program Files\Comprehensive Meta Analysis Version 2\Demo Files.
The dataset used in this section is StreptoModerator.
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Funnel plot

analysis ~ + Table - /\ Funnel plot %, Piot obzerved studies only /\ Piot standard error = 25| | Centerline || | Guideinez [l Color for slides  =| ¢

Funnel Plot of Standard Error by Log odds ratio

-
[-]
-
=

w

b=
=
1]

©
=
1]
vl
w

Log odds ratio

To launch the Publication Bias module from the Analysis module, click on Analyses...
Publication bias.

The default display, a funnel plot, has two modes, one which plots a study’s effect size
against its standard error (above) and another which plots effect size against precision,
the inverse of standard error (next page).

Toolbar icons allow the user to alter the color scheme and other plot attributes.
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File Edit Format View | Computational options Analyses Color Help

4+ Core analysis =+ ~ Plot fixed effect lot %, Piot observed studies only = _\_ Piotprecigion ~ &&| | Centerline || | Guidelines DBIack and white ~| 7

'
v Plot random effects V\N\

Funnel Plot of Precision by Log odds ratio

Click here to switch

model between fixed Click here to switch between plot
effect and random effects. modes (standard error and
precision).
15 -
=
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=
& 10 -
=
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=]
B
S
2
o 5 1
0
2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0
Log odds ratio

The plot by precision is the traditional form. Note that large studies appear toward the
top of the graph, and tend to cluster near the mean effect size. Smaller studies appear
toward the bottom of the graph, and (since there is more random variation in the small
studies) are dispersed across a range of values. This pattern tends to resemble a
funnel, which is the basis for the plot's name.

In the absence of publication bias the studies will be distributed symmetrically about the
combined effect size. By contrast, in the presence of bias, the bottom of the plot would
tend to show a higher concentration of studies on one side of the mean than the other.
This would reflect the fact that smaller studies (which appear toward the bottom) are
more likely to be published if they have larger than average effects, which makes them
more likely to meet the criterion for statistical significance.
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Duval and Tweedie’s trim and fill

File Edit Format View Computational options Analyses Color Help,
4+ Core analysis 3 Next table '/\ Funnel plot é 1? -

N/

Duval and Tweedie's trim and fill

Fixed Effects Random Effects 1 Value
Studies Point Lower Upper Faint Lower Upper
Trimmed Estimate Limit Lirit Estimate Lirit Lirnit
Observed values 025856 -0.32085 -01902F 024513 036721 012304 3151262
Adjusted values 1 -D2BEE3 03180 019136 024873 037160 012587 3288028

=, Publication bias report

File Edit Format View
Look for mizging studies where? @ E Ia e Show all

Mot zpecified

Duval and Tweedie's Trim and Fill ~
* Toleft of mean

Taright of mean If the meta analysis had captured all the relevant studies we would
expect the funnel plot to be symmetric. That is, we would expect
studies to be dispersed equally on either side of the overall effect.

Look for missing studies using which model? Therefore. if the funnel plot is actually asymmetric, with a relatively
o high number of small studies (representing a large effect size) falling
Not specified toward the right of the mean effect and relatively few falling toward the

. left, we are concemed that these left-hand studies may actually
+ Fired effect mode! . o N
exist. and are missing from the analysis.

Random effects model X X
Duval and Tweedie developed a method that allows us to impute e

The View option drops down a selection of methods for assessing publication bias,
including the Trim and Fill procedure, shown here.

Trim and Fill builds on the key idea behind the funnel plot; that in the absence of bias the
plot would be symmetric about the summary effect. If there are more small studies on
the right than on the left, the concern is that studies may be missing from the left. The
Trim and Fill procedure imputes these missing studies, adds them to the analysis, and
then re-computes the summary effect size.

By default, the tool will look for missing studies to the left of the summary effect. The
user can reverse the search direction by selecting the appropriate setting.

The report icon (circled above) launches a description of the statistical test and an
explanation of the actual results it yields.

In our example there is one imputed missing study. In addition, the report tells us that:
“Under the fixed effect model the point estimate and 95% confidence interval for the
combined studies is -0.25556 (-0.32085, -0.19027). Using Trim and Fill the imputed
point estimate is -0.25663 (-0.32190, -0.19136).

Under the random effects model the point estimate and 95% confidence interval for the

combined studies is -0.24513 (-0.36721, -0.12304). Using Trim and Fill the imputed
point estimate is -0.24873 (-0.37160, -0.12587)."
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To view Trim and Fill's imputed studies on the funnel plot, click on the toggle icon circled
above. In our example the data point for one imputed study is highlighted in black (near
bottom left of plot).

97



Begg and Mazumdar rank correlation

3 Publication bias report E]
File Edit Format View Computational options Analyses Color Help File Edit Format View
4+ Coreanalysis 3 Nexttable © /\ Funnel plot || @ S B B Show current Show all

Beqq and Mazumdar rank correlation Begg and Mazumdar Rank Correlation Test

Kendall's § statistic [P-Q) 5.00000 The classic case of publication bias is the case depicted
by the funnel plot. Large studies tend to be included in
the analysis regardless of their treatment effect whereas

Kendall's tau without continuity correction small studies are more likely to be included when they
show a relatively large treatment effect. Under these

Tau 00215 circumstances there will be an inverse correlation

2-value for tau 014033 between study size and effect size.

P-walue [1-tailed) 0.44394

P-value [2+ailed) 088783 Begg and Mazumdar suggested that this correlation can

serve as atest for publication bias. Concretely, they
suggest that we compute the rank order correlation

k endallleaulsithicontinuilylcansetion (Kendall's tau b) between the treatment effect and the

Tau 001732 standard error (which is driven primarily by sample size).
z-value for tau 011279 ) S .

Povalue [1-tailed) 045510 This approach is limited in some important ways. A
Fovalue [2ailed) 099020 significant correlation suggests that bias exists but does

not directly address the implications of this bias.
Conversely, a non-significant correlation may be due to
low statistical power, and cannot be taken as evidence
that bias is absent.

In this case Kendall's tau b (corrected for ties, if any) is -
0.01732, with a 1-tailed pvalue (recommended) of
0.45510 or a 2-tailed p-value of 0.91020 (based on
continuity-corrected normal approximation).

Begg and Mazumdar’s rank correlation test reports the rank correlation (Kendall's tau)
between the standardized effect size and the variances (or standard errors) of these
effects. Tau would be interpreted much the same way as any correlation, with a value of
zero indicating no relationship between effect size and precision, and deviations from
zero indicating the presence of a relationship.

If asymmetry is caused by publication bias we would expect to see high standard errors
(small studies) associated with larger effect sizes. If larger effects are represented by
low values, tau would be positive, while if larger effects are represented by high values,
tau would be negative. Since asymmetry could appear in the reverse direction, the
significance test is two-sided.

In our example Kendall's tau b (corrected for ties, if any) is -0.01732, with a 1-tailed p-
value (recommended) of 0.45510 or a 2-tailed p-value of 0.91020.

Note that the Next table button allows you to toggle among all the available publication
bias tests.
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Egger’s regression intercept

Comprehensive meta analysis - [Publication bias] g@

Flle Edit Format View Computational options Analyses Color Help

4+ Core analysis 13 Next table = A Funnel plot @ Jj @

Egger's regression intercept

Irntercept 00981
Standard error 0.357EE
955 lower limit [2-tailad) 064975
95% upper limit [2-tailed) 084237
tvalus 026928
of 20.00000
P-value [1-tailed] 039524
P-value [2-tailed] 0.73048

i
File Edit Format View

% E, B Show current Show all
Egger's Test of the Intercept sl

Egger suggests that we assess this same bias by using precision (the inverse of the standard error) to predict the
standardized effect (effect size divided by the standard errar). In this equation, the size of the treatment effect is
captured by the slope of the regression line (B1) while bias is captured by the intercept (B0).

This approach may offer a number of advantages over the rank correlation approach. Under some circumstances this
may be a more powerful test. Additionally, this approach can be extended to include more than one predictor variable,
which means that we can simultaneously assess the impact of several factors. including sample size, on the treatment
effect.

In this case the intercept (B0} is 0.09631, 95% confidence interval (-0.64975, 0.84237), with t=0.26928, df=20. The 1-
tailed p-value (recommended) is 0.39524, and the 2-tailed p-value is 0.79043. P

Egger’s linear regression method, like the rank correlation test, quantifies the bias
captured by the funnel plot. While Begg and Mazumdar’s test uses ranks, Egger’'s
method uses the actual values of the effect sizes and their precision.

In the Egger test, the standardized effect (effect size divided by standard error) is
regressed on precision (inverse of standard error). Small studies generally have a
precision close to zero, due to their high standard error. In the absence of bias we
would expect to see such studies associated with small standardized effects. We would
expect to see large studies associated with large standardized effects. This would create
a regression line whose intercept approached the origin.

If the intercept deviates from this expectation, publication bias may be the cause. This
would occur, for instance, when small studies are disproportionately associated with
larger effect sizes.

As was true for the rank correlation test, the significance test should be two-tailed.

In our example the intercept (BO) is 0.09631, 95% confidence interval (-0.64975,

0.84237), with t=0.26928, df=20. The one-tailed p-value is 0.39524, and the two-tailed p-
value is 0.79048.
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Fail-safe N

File Edit Format View Computational options Analyses Color Help

4+ Core analyziz +3 Next table - /."\ Funnel plot

8|z @

I3 Publication bias report E]

Classic fail-safe N

Z-value for obzerved studies
P-value for obzerved studies
Alpha

Tails

Z for alpha

Mumber of observed studies

Mumber of missing studies that would bring p-value to > alpha

Orwin's fail-safe N

Log odds ratio in observed studies
Criterion for & 'trivial' log odds ratio
Mean log odds ratio in missing studies

Murnber rizzing studies needad to bring log odds ratio over -0.1

-4.84927
0.00000
0.05000
2.00000
1.95336

22.00000
113.00000

-0.25556
-0.10000
010000
18.00000

Edit

File Edit Format View

SR B Show current Show all

Classic fail-safe N

One concern of publication bias is that some non-
significant studies are missing from our analysis and
that these studies, if included, would nullify the
obsemved effect.

Robert Rosenthal suggested that rather than simply
speculate about the impact of the missing studies,
we compute the number of studies that would be
required to nullify the effect. If this number is relatively
small then there is indeed cause for concem.
However, if this number is large, we can be confident
that the treatment effect. while possibly inflated by
the exclusion of some studies, is nevertheless not
nil.

He suggested that this analysis be called a 'File-
drawer’ analysis, file drawers being the presumed
lacation of the missing studies. Haris Cooper
proposed the term ‘Fail-Safe N, a reference to the
number of missing studies that would nullify the
effect.

This approach is limited in two important ways. First,
it assumes that the effect in the hidden studies is nil,
rather than considering the possibility that some of
the studies could have shown an effect in the reverse
direction. Therefore, the number of studies required

b

Rosenthal’s Fail-safe N test computes the number of missing studies (with mean effect

of zero) that would need to be added to the analysis to yield a statistically non-significant

overall effect.

The user can edit the Alpha and Tails parameters

In our example Rosenthal’s fail-safe N is 113. This means that we would need to locate

and include 113 'null’ studies in order for the combined 2-tailed p-value to exceed 0.050.
Put another way, there would be need to be 5.1 missing studies for every observed

study for the effect to be nullified.

The Orwin variant of this test addresses two problems with Rosenthal’'s method; that it
focuses on statistical rather than clinical significance, and that it assumes a nil overall

effect in the missing studies.

Orwin’s test allows you to select both the smallest effect value deemed to be clinically
important and a value other than nil for the mean effect in the missing studies. To vary
these values, edit the relevant parameters, which in our example are Criterion for a
‘trivial’ log odds ratio and Mean log odds ratio in missing studies.

In our example Orwin’s fail-safe N is 18. This means that we would need to locate 18
studies with mean log odds ratio of 0.1 to bring the combined log odds ratio over -0.1
(see the Orwin parameter settings in the image).
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Section 11. Data Entry Templates

This module describes the basic templates provided to facilitate data entry.

101



View templates

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanalyses + % [ 2 (H M| & & (BB G "—'="S B W~ 2>+ [ 4@

A B C o | B3 Welcome E] L

‘What would you like to do?

Run the tutorial

Start a blank spreadshest

00|~ o0 [ e —

+ Start a new spreadshest using a template

—ry
(=g

Open an existing file

-

Import data from another program

— |
L | P

i
=

= Maore files ...

P palralpg === ==
[ s N == N ==l e A= s

P T
ol

5]
m

[¥ Show this dialog when | start the program

[l
oo |~

Close | ok |

o8]
[45]

o5}
=

|
foagli==

To expedite data entry, the program provides templates which contain pre-established
columns for study names and commonly used entry formats.

To view the templates, click on the option selected above in the Welcome dialog.
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Select a template

Open database
Look in: I&}T&mplates j L £ EF-

= = Correlation and sample size.cmt
'_—J Events and non events in each group.cmt
Recent Events and sample size in each group.cmt
Mean S0 and sample size in each group.cmt

—

?" —
[
Desktop

=7
My Documents

My Computer
My Network  File name: IC:::rreIatiu:un and sample size j Open

Places
Files of type: ||_‘*_.:mt} LI Cancel |
s

Select the template which fits your data format. Note the file extension of ‘cmt’, indicating
template.

Additional templates will be included in future releases.
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Enter data

Comprehensive meta analysis - [Data] E]@
File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanayses + 2 O @EHEH & & BB E =" 8 B8 -4 2>+ [ &3 B
i -~
Study name Lt Sasli'ggle Effect direction | Correlation Std Emr Fisher's £ Std Emr | Bl
g
&
10
11
12
13 ™
B ~
Comr. N

The data entry module displays the pre-established columns associated with the

selected template.

Elle Edit Format Wiew Insert Identify Tools Computational options Analyses Help
rnanayses + % D3 B @) & | BB @ —==[8ws - >+ 143
i Py
Study name Lamwesian Sasli'ggle Effect direction | Comelation Std Err Figher's £ Std Enr —
1| Smith, 1930 0.450 40 Auto 0.450 0131 0.485 0.164
2| Jones, 1992 0.510 55 Auto 0.510 0103 0563 0.139
3 wiolf, 1935 0.470 50 Auto 0.470 0114 0810 0.148
4 Johnson, 1996 0.410 45 Auto 0.410 0128 0.436 0.154
3 .
5 Sove
g Savein: | _: Comprehensive Meta Analysis Version 2 j [ |‘j‘ '
3 = |CC)Bitmaps
10 ,—J ) Templates
11 Recent BCG.cma
12 BCGLatitude.cma
13 i StreptoModerator,cma
14 StreptoMultFormat18Studies. cma
15 Deskiop StreptoMultiFormat225tudies. cma
16 . StreptoQutcomes.cma
17 A StreptoSubGroups.cma
18 --'/
19 My Documents
20 .
21 -
& My C::n uter
23 P
24 o
S ‘..']
o6 -
My Network File name: |TeslMetaAnaIysis ﬂ Sawve |
27 Places a
28 Save as type: | cma) =l m v
= ]

Enter data, modify as desired, and save as a normal data set (with extension ‘cma’.) The
newly created data set can be re-opened and modified.

The template remains intact and can be re-selected to begin entry of a new data set.
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