Example name Statins by gender

Effect size Risk ratio

Analysis type Subgroups within study
Level Intermediate
Reference Cheung Figure 6
Synopsis

The goal of this review was to assess the impact of statins on stroke and mortality, and to see if the
impact differed by subgroups. The analysis that follows looks at the impact of statins on major coronary
events.

This analysis includes seven studies where patients were randomized to receive either a statins or a
placebo. Outcome was the proportion of patients in each group suffering a major coronary event, and
the effect size was the risk ratio.

Within each study patients were classified as being male or female. We ran an analysis to see if the
impact of statins was greater (or smaller) for males vs. females.

We use this example to show

e How to enter data for independent subgroups within studies
e How to use study as the unit of analysis

e How to use subgroup as the unit of analysis

e How to compare the effect in different subgroups

To open a CMA file > Download and Save file | Start CMA | Open file from within CMA

Download CMA file for computers that use a period to indicate decimals
Download CMA file for computers that use a comma to indicate decimals

Download this PDF
Download data in Excel
Download trial of CMA
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http://www.meta-analysis.com/downloads/Statins%20by%20gender.xls
http://www.meta-analysis.com/

Start the program

e Select the option [Start a blank spreadsheet]
e  Click [Ok]
e C(lick Insert > Column for > Study names

E‘ Comprehensive meta analysis - [Data]

File Edit Format View |Insert Identify Tools Compuistionshoptionsminsisosmbiclsn

T S ]| Columnn o BETTEEN | L >+ ][5 3 @
-

o E I. plank column Comparison names i l 4 & N

I Copy of selected column

_1—| Outcome names

2 *— Blank row . .

| '~ Blank Time point names
= Blank rows

4 Copy of selected row(s) i3 Effect size data

5 — Moderator variable

B Y= study I

|7

|8

|3

Click Insert > Column for > Effect size data

E‘ Comprehensive meta analysis - [Data]

File Edit Format Eiew|1nsert Identify Tools Computational options Analyses Help

wonays o 0 it (Y e e PN

2 Subgroups within study
Study name | EEfaeimn Compari H ‘ I ‘ J ‘ K ‘ L ‘ M ‘ N ‘
Copy of selected column omparnisan names

00|"-||U"|U'||-’-'-|UJ|'\J|—‘

*— Blank row

*= Blank rows

Copy of selected row(s)

Y= Study

Outcome names

Time point names

= m
Meoderator variable
|
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The program displays this wizard

Select [Show all 100 formats]
Click [Next]

Select [Comparison of two groups...]
Click [Next]

Drill down to
Dichotomous (number of events)

Unmatched groups, prospective ...
Events and sample size in each group

© www.Meta-Analysis.com

5 Insert columns for effect size data L&

Welcome

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 infarmation directly

(r. you may provide surmmary data (such as the number of
events o the means and standard deviations], and the
pragram will compute the effect size automatically

Use this wizard to zpecify the type of data pou plan ta
enter, and the program will create the required columns.

The program allowes you to enter effect size data in more

than one format. You will create one set of effect size
columrs now, and may add additional sets at any time.

" Show comman formats only
% Show all 100 formats

-
By Insert columns for effect size data Iﬁ

Types of studies included

On thiz panel, select the lype of studies to be included in
this meta analysiz. This controls the types of data entry
options ta be displayed on the nest panel.

IF unzure, select the first option, which is appropriste for

most analyses. You will be able to retum ta this panel and
change the selection.

Comparizon of two groups, time-points,
or exposures [includes conelations]

in one group at one time-point

ol
‘ol Estimate of means, proportions or rates
' Generic point estimates

~

Generic paint estimates, log scale

-
By Insert columns for effect size data ﬁ

Click on the icons to select the data entry format

Q Twa graups or correlation
L‘Q Dichotomous [number of events)
@ Unmatched groups, prospective [e.0., controlled trials, cohort studies)
w' Events and sample size in each group |
2] Moreevents and sample size in each group
@ Ewents and non-events in each group
B Ewent rate and zample size in each group
@ Chi-squared and total sample size
@ Matched groups, prozpective (e.q., crossover tials or pre-post designs|
Q Unmatched groups, retrospective [e.g., case control studies)
Q Computed effect sizes
0 Continuous [means)
@ Correlation
Q Rates [events by person years)
@ Survival [time to event)

m
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Enter the following labels into the wizard

e  First group > Statin

e Second group > Control
e Name for events > Event
e Name for non-events > Ok

Click [Ok] and the program will copy the names into the grid

E Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanalyses + % [ @EII@I %|E‘ﬁ§|’—’=|'§|

S0 .0 4

+.0 G0 ]

[V o+ v 8 3 @

Study name

Group-A,
Ewvents

Group-A,
Taotal N

Group-B
Ewvents

Group-B
Tatal N

Odds ratio

Log odds
ratia

StdEm Wariahoe

A ‘ K ‘ L ‘ ] ‘ N ‘ u]

[N SR NP U U PR DU DRI P P P
|D|‘-ﬂ|00|"‘4|m|‘-"|h|w|'\3|—‘|@|w|m|ﬂ|m|m|h|"-AJ|'\J|—‘

y

[5. Group names

[E=EE)

Group names for cohort or prospectivy

Mame for first group [e.g.. Treated)

Mame for second group [e.g.. Contral]

f studies

IStatin
IPIacehn

Binary outcome in cohort or prospectiy

Mame for events [e.g.. Dead)

Mame for non-events [e.q., Alive]

IEvents
INon-evenls

El
22 \
2 Cancel I Apply I Ok
B
S
26
27
|28
23
The screen should look like this
E‘ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Run analyses —* &B||'—'=|'§+'0.3 M '|—_)+\/|:||%l i”@‘
S e ES\E::I]TS Tsotgllr;l ngcei't’f PT'EE;'L” s rati L°Eaﬁgds StdEnr ‘ Vs J ‘ K ‘ L ‘ M ‘ M ‘ i
1
4 \, J
3
4
| 5|
| 6|
7|
8
3
| 10|
1
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Every study will include data for two INDEPENDENT samples. That is, each person appears in one
sample or the other, but not both.

The two samples are females and males. We will be using two rows for each study, and need a column
that will identify the sample as non-smokers or smokers.

Click Insert > Column for > Subgroups within study

Comprehensive meta analysis - [Data]

File Edit Format Eiew|1nsert Identify Toeols Computational options Analyses Help

s > % 0 it TP sy romes TSI

T Suhgloups within study
Study name E [JElankiealumn . k Std Err ‘ “Wariance J ‘ K. ‘ L ‘ 1] ‘ M ‘
Comparison names

Copy of selected column

5 Outcome names
— Blank row . .
5 Tirme point names

Blank rows
3 Effect size data

Moderator variable

Copy of selected row(s)

YE Study T

|D|‘-0|00|"4|U"|‘-"‘|-’=-|w|'\3|—‘

)

The screen should look like this

E‘ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help

BB A= S - >+ E =83 D

Subgroup within Fatin
shudy Efents

Run analyses —* el

Flacebo Log odds

Statin Flacebo .
Tatal M ddslalio 1atio

Study nam Tatal M ‘ Events

Std Err ‘ Warance K ‘ L ‘ 1] ‘ M ‘

|‘-0|°0|"4|U"|‘-"|-’=-|w|'\3|—‘

=
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Rather than enter the data directly into CMA we will copy the data from Excel

e Switch to Excel and open the file “Statins by gender”
e Highlight the rows and columns as shown, and press CTRL-C to copy to clipboard

E H

b

Statins by genderxls [Compatibil

FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT
Al - I Study
A B C D E F G H | J
1 |Study Subgroup TxE Tx N Ctrl E Ctrl M
2 |AFCAPS Female 7 499 13 498
3 |AFCAPS Male 109 2805 170 2803
4 |ASCOT Female 19 979 17 963
5 |ASCOT Male 81 4139 137 4174
6 |CARE Female 46 286 80 290
7 |CARE Male 384 1795 469 1788
8 |FOURS Female 59 407 91 420
9 |[FOUR S Male 372 1814 531 1803
10 |LIPID Female 90 756 104 760
11 |LIPID Male 467 3756 611 3742
12 |PROSPER Female 125 1495 137 1505
13 |PROSPER Male 167 1396 219 1408
14 |WOSCOP Male 174 3302 248 3293
15
e Switch to CMA
e C(lick in cell Study-name 1 )
e Press [CTRL-V] to paste the data Click here
e The screen should look like this
@ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify T Computational options  Analyses Help
Runanalyses + %2 [ (& dBRBAE-=ERN L2+ Bl= 43D
Study name - rs?ﬂgywithin ES\E::i?S Tsotgli?q FE?;Z?SD El'-lztcj?f Odds ratio LD[gaﬁDddS Std Err Warance K L 1] M
1‘ Subgroup TwE TN ChlE ChlN
2| AFCAPS Female 7 459 13 458 053 0633 0473 0224
3| AFCAPS Male 109 2805 170 2803 0626 0,468 0126 006
4| A5COT Female 14 979 17 963 1.1 0.097 0337 0114
5| ASCOT Male a1 4189 137 4174 0.581 -0.543 0142 n.020
| CARE Female 48 266 a0 240 0503 -0.687 0.208 0.043
7| CARE Male 384 17595 489 1788 0.765 0,267 0.073 0.006
8/FOUR S Female 59 407 91 420 0E13 -0.489 0124 0.034
9/FOUR S Male w2 1814 531 1803 018 0,481 007 0.006
10| LIPID Female a0 756 104 7E0 0852 0160 0154 0.024
11 LIPID Male 467 3756 E11 742 n7za 038 0.066 0.004
12| PROSPER Female 125 1455 137 1505 04911 -0.093 0123 0mz
13| PROSPER Male 167 13596 219 1408 073 -0.304 0110 nma
14)w0OSCOP Male 174 3302 248 3293 0623 0,381 0102 o.on
15
16
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At this point we should check that the data has been copied correctly

The column that had been called “Tx E” is now “Statin Events”. Similarly, all columns have the intended

labels

|E| Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Toels Computational options Analyses Help
Runsmayses + % O HE & & RBE'-'="Z RN -2+ [ BE= 4% D
Study name Subgrs?t:gywwthin ES\EE:?S Tsatta;l‘?q ngc;i?f EI"EE;T?JD Odds ratio Lorgagodds Std Err Wariance K L ] N a
1 Subgroup THE TN ChlE CHlN
2| AFCAPS Female 7 439 13 433 053 033 0473 0224
3| AFCAPS Male 109 2805 170 2803 026 0468 0126 006
4/ A5C07 Female 19 373 17 93 110 0.097 037 0114
5 45007 Male il 4189 137 4174 0581 0543 0142 0.020
E| CARE Female 45 285 1] 290 0503 08T 0208 0.043
7| CARE Male 384 1795 489 1788 0.7ER 0267 007 0.006
8 FOUR S5 Female ] 407 a1 420 013 0489 0184 0034
3 FOUR 5 Male kK 1814 531 1803 0E1S 0481 0.ovs 0.006
10/ LIFID Female a0 = 104 TED 052 0160 0154 n.0z4
11| LIPID Male 267 7R [ak 3742 07z e 11 0EE: 1004
12| PROSPER Female 125 1495 137 1505 nan 0093 0129 0oz
13| PROSPER Male 167 1396 218 14089 073 0304 0110 ooz
14| WOSCOP Male 174 2302 48 3293 0ES2 03 010z 0o
15
18
e C(Click anywhere in Row 1 Click here
e Select Edit > Delete row, and confirm
@ Comprehensive meta analysis - [Data] \
File | Edit Format View Insert Identify Tools Computational options Analyses Help
Run; = Bookmark data S ¢ R E-=ESNB L2+ B =85 B
hin Statin Statin Placebo | Placebo Log odds q
Column properties Events Total N Events Tatal M Odds ratio ratio StdEm Variance K N L M N 0
1 z ot P THE TsN CHlE ChlN
2| & Copy selection  Ctrl+ 7 433 13 438 053 0633 0473 0.224
3 Copy with header 109 2805 170 2803 1 E2E -0.468 0126 0016
4 Copy entire grid 19 979 17 963 11m nns? 0337 n114
5 Bl 4189 137 4174 0581 1543 0142 0.020
g B Paste Saisl 4 266 80 290 oso3|  -0eer 0.208 0.043
Y cu ChilsX 284 1795 4£9 1788 07EE 0267 0.079 0.006
g - 2] 407 a1 420 0E1Z -0.489 0184 0.034
@ Bdse bel w2 1914 531 1802 oFe| a4 n.078 0.006
10 a0 56 104 TED nesz 01ED 0154 0.024
1 Delete study 457 756 511 74z 0728 0318 .06 0.004
12 Delete column 125 1495 137 1505 0.a1 -0.093 0129 0.7
13 : 167 1396 219 1408 0738 0304 0110 noz
14 Edit group names 174 302 248 3293 0ES3 0381 nioz 0.010
15
1
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The screen should look like this

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help
Run analyses —+ Qt{ D ﬁ ﬂ @ é{: ﬁ % r— ’= 'E 30.8 tﬁg H v \I/ > + ‘/ |:| EI = %l ii @
Study narme Subgrg&gywﬂhm ES\E:::TS Tsotta‘;lm Fg‘:;i?so PI-IEE:‘LO Odds ratio Lo[gaﬁodds StdErr Variance K u]
1| AFCAPS Female 7 433 13 433 0531 0633 0473 0.224
2| AFCAPS Male 103 2805 170 2803 0.626 -0.465 0126 0oe
3|ASCOT Female 13 73 17 963 1.1 0.037 0.337 0114
4|ASCOT Male il 4183 137 174 0.551 -0.543 0142 0.0z0
5| CARE Female 46 286 a0 290 0.503 0687 0.205 0.043
6| CARE Male a4 1795 463 1788 0.765 -0.267 0.ova 0.006
7|FOUR 5 Female 59 407 k=l 420 0613 -0.483 0184 0.034
8|FOUR 5 Male v 1814 a3} 1803 0E18 -0.431 n0.ove 0.008
a|LIFID Female a0 756 104 7RO 0.852 0160 0154 0.024
10| LFID Male 467 3756 E1 742 0728 0318 0.0EE 0.004
11| PROSPER Female 125 1495 137 1508 04911 -0.093 0129 0mz
12| FROSPER Male 167 1396 k] 1408 0.738 -0.304 0110 nmaz2
13| wosCcoP Male 174 3302 248 3293 0683 0.3 o102 ooma
1a
Click File > Save As and save the file
@ Comprehensive meta analysis - [C:\Users\Biostat\Dropbox\Workshops Three-Day\Statins\5tatins by gender.cmal
File Edit Format View Insert Identify Tools Computational options Analyses Help
O New.. VIE & YRR B E SR+ v E= 83 ®
cuic0 ot [ gon [ o [ Boie | e [ossrmo | 08 | swer | vas | & 0
Opening screen wizard
7 433 13 435 053 0633 0.473 0224
impol 09 2805 170 2803 0,626 -0.468 0.126 0016
B save CirleS 13 973 17 963 1,101 0.097 0.337 0114
=l 4183 137 4174 n5s1 -0.543 0142 0020
46 286 a0 230 0503 0687 0.208 0.043
& Print... Ctrl+P 384 1795 469 1783 0.765 -0.267 0.073 0.006
M@ Print sctup.. 59 407 El 420 0613|0489 0,784 0,034
a7z 1814 53 1803 0E18 -0.481 0.078 0.006
Exit 30 756 104 TED 0.852 0160 0.154 0.024
10] LIFID I ale 467 3756 ET1 3742 0728 0318 0.066 0.004
11/ PROSFER Female 125 14395 137 1505 0511 -0.093 0129 om7z
12/ PROSFER Male 167 1396 9 1402 0738 -0.304 0110 nmaz
13 wOsScap Male 174 302 248 3293 0633 0.3 0102 omao
14
18
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Note that the file name is now in the header.

e [Save] will over-write the prior version of this file without warning
e [Save As...] will allow you to save the file with a new name

@ Comprehensive meta analysisk [C:\Users\Biostat\Dropbox\Workshops Three-Day\Statins\5tatins by gender.cmal
File Edit Format View InsertN\ldsoifiedoolmlam i sl iionimloslyssiliala
O New.. S mEaE=E NN L+ VB
= Open Ctrl+ Q0 p within Statin Statin Placebo Placeba Log odds "
= . dy Ewvents Taotal M Events Total M Odds ratio ratio StdEr Wariarice K 0
Opening screen wizard
7 433 13 435 053 0633 0.473 0224
Jmeort 109 2805 170 2803 g6 0488 0.126 0.me
B save CirleS 13 973 17 963 1,101 0.097 0.337 0114
=l 4183 137 4174 n5s1 -0.543 0142 0020
46 286 a0 230 0503 0687 0.208 0.043
& Print... Ctrl+P 354 1795 463 1783 0765 -0.267 0.073 0.006
M@ Print sctup.. 59 407 El 420 0613|0489 0,784 0,034
a7z 1814 53 1803 0E18 -0.481 0.078 0.006
Exit 30 756 104 TED 0.852 0160 0.154 0.024
10] LIFID I ale 467 3756 ET1 3742 0728 0318 0.066 0.004
11/ PROSFER Female 125 14395 137 1505 0511 -0.093 0129 om7z
12/ PROSFER Male 167 1396 9 1402 0738 -0.304 0110 nmaz
13 wOsScap Male 174 302 248 3293 0633 0.3 0102 omao
14
18
e C(Click the Merge Rows icon
e The program will merge the study names for each study
[Ff] Comprehensive meta analysis - [C:\Users\Biostat\Dropbox\Waorkshops Three-Day\Statins\Statins by gender.cma]
File Edit Format View Insert Identify Tools Computational options Analyses Help
4 BB E-=ELuE -l >+ SiE IE{EEY
Subgroup within Statin Statin Placebo Placebo . Log odds .
Study name study Ewents Total N Ewents Tatal M Odds ratio ratio StdEn Variance K o
1 AFCAPS Female 7 433 13 433 0.5 0633 0473 0.224
2 Male 109 2805 170 2803 0626 -0.468 0126 0.0e
3 ASCOT Female 13 73 17 363 1.am 0.037 0337 0114
4 Male =l 4183 137 4174 0.551 -0.543 0142 0.0z0
5 CARE Female 46 286 a0 290 0.503 0687 0.205 0.043
[ Male 354 1795 463 1788 0.765 -0.267 0.ovs 0.008
7 FOUR S Female 53 407 k=l 420 0613 -0.433 0184 0.034
g Male e rd 1814 ) 1803 0618 -0.4831 0.ove 0.006
q UFID Female a0 756 104 7RO 0.852 0160 0154 0.024
10 Male 467 3756 E1 742 0728 0318 0.0EE 0.004
1Al PROSPER Female 125 1495 137 1508 04911 -0.093 0129 0mz
12 Male 167 1396 k] 1408 0.738 -0.304 0110 nmaz2
13|w0OSsCor Male 174 3302 248 3233 0683 -0.3831 0102 omao
14
15
1R
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Right-click on the yellow columns and click [Customize computed effect size display]

@ Comprehensive meta analysis - [C\Users\Biostat\Dropbox\Workshops Three-Day\5tatins\Statins by gender.cma]

File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanalyses—’%kaﬁu % é{: E % = 'E 398‘.0’8% v ‘I/_)+\/|:| EIE %l Ei @
Study name Subgrs?:‘gywnhm ES\E::I]TS Tsutlaatllrlll ngc;?; E;-EE:I‘LO Odds ratio Lorgaﬁudds StdEmr Vaniance K L 1] u]
1 Fernale 7 433 13 438 pleaal neas naT nond
AFCAPS
2 Male 03 205 170 zems| 2 SeAZ
3 Female 19 979 17 963 1%] sotz-a
4 ASEOT Male a1 4183 137 4174 C
G- Female 4% 256 &0 230 g S peEEES
5 Mals | 17E 469 1788 (e ————
7 Femals o] 407 9 420 C
g TURS Male I 1914 531 1803 ¢ & Formulas
9 LFID Female a0 756 104 7RO (T Show all selected indices
10 Male w7 3 811 7492| ] Show only the primary index
1 FROSPER Fernale 125 1435 137 1505 L
12 Male 167 1396 219 1408 [ "3 Set primary index to Odds ratio
13wWosCorP tale 174 3302 248 3233 9 3 Customize compu‘takeﬂeclsize display
14
15
16
Add Risk ratio and Log risk ratio to the display and click Ok
@ Comprehensive meta analysis - [C:\Users\Biostat\Dropbox\Workshops Three-Day\Statins\5tatins by gender.cmal
File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanayses + 2 D@ @ HE & & @R E'-"="E 838 -2+ [BE=83®
Subgroup within Statin Statin Placebo | Placebo Log odds | I | L
Study name shudy Events Total M Events Tatal M Odds ratio ratio L [ Effect size indices 0
1 AFCAPS Female 7 433 13 438 -0.633
2 tale 109 2805 170 2803 0.626 -0.468 Use the following as the primary index
3 Fernale 13 979 17 963 1.1m 0.097
ASCOT
4 Male 81 4189 137 474 0.581 0543 |Odds ratio =
5 CARE Fernale 46 286 a0 230 0.503 -0.687
5] Male 384 1795 469 1783 0.765 -0.267 Display columns for these indices
7 FOUR 5 Fernale o] 407 9 420 0613 -0.489 )
8 Male ¥F2o 181 531 1803 0618 0481 Odds ratio e
I Female 0 756 108 760 nese 0160 Log odds ratio
10 Male 467 37 B 742 0728 0318 S Eem;dds ':;'0 )
1 Female 125 1495 137 1505 09 0,093 0g Peto adds ratio 3
17| PROSFER Male 167 1396 213 1408 0738 0304 f'Sk _’a:° .
13| wnscor Male 174 02 243 3293 nesa| 03 oak e
14 [ Risk difference
[ Std diff in meanz
15 [ Hedges'zg
5 [ Difference in means
17 [ 5td Paired Difference
18 [ Conelation
19 [ Fisher'sZ
20 [ Rate ratio
21 [0 Lograte ratio
22 [ Rate difference
23 [ Hazard ratio -
24 [¥ Alza show standard eror
& ¥ Alzo show variance
26
& " Shaw the primary index only
& * Show ll selected indices
23
30
il Ok
32 Cancel
33
3 "
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e Right-click on Risk ratio
e Click [Set primary index to Risk ratio]

e Click File > Save

W] Lomprenensive meta analysis - |Li\Users\Biostat\Uropboxi\Workshops | hree-Uay\statins\>tatins by gender.cmal

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanayses > % (1 & @ H| &) &% B B & *-'=

P=| .00 4.0 ++

N2+ E=HH®

= +.0 .80 ]
Study name Swg;?t:gyw'thm ES\E::TS ngglm ngc;:?: E;—':f:?f Odds ratia Loﬁagodds Std Err “ariance | Risk ratio Lorgh”;k Std Err Yariance a

1 AFCARS Female 7 433 13 438 053 -0.633 0473 0224 0537 0621 0.465 0.216

2 Male 109 2805 170 2803 0.626 -0.468 0126 0016 4] SotA-Z

3 ASCOT Female 19 379 17 963 1.1m 0057 0337 0114 2| sonza

4 Male g1 4189 137 4174 0.581 -0.543 0142 0.020 8

5 ame Female 45 206 80 290 0,503 0687 0208 0043 TP e

[ Male 384 1795 489 1788 0.765 -0.267 0079 0.008

7 FOUR & Female 59 407 91 420 0613 -0.489 0184 0.034 Data entry assistant

8 Male 372 1814 53 1803 0618 -0.481 0078 0.008 3 Formulas

3 UPID Female 90 756 104 7ED 0.852 -0.1E0 0154 0.024 P
10 Male 467 3756 B11 74z 0.728 -0.318 0.066 0.004
L] R, Female 125 1455 137 1505 091 0.033 0123 0.017 11 Show only the primary index
12 Male 167 1336 219 1408 0.738 -0.304 0110 0oz " " " "

5t1|| Set primary index to Risk ratio

13/'w0OsCoP Male 174 3302 248 3293 0.683 -0.381 0102 oo
14 =+ Customize computed effect size display
15
16
17
10
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Click [Run analysis]

At this point we have the usual analysis, with a single set of studies. The two samples within each study
are treated as two separate studies, since there is no overlap in the subjects.

This is the basic analysis screen, showing a fixed-effect analysis.

|E| Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4+ Data entry +3 Next table :{— High resolution plot % Selectby ... - Effect measure: Risk ratio h E‘ |: EE =T 3- E :E I @
Model Study name w?;;‘ﬁ;?ﬂgy Statistics for each study ¥ wland 95% Cl Weight (Fixed)
Risk ratio | Lower limit | Upper limit | Z-Walue palue 0.m 010 1.00 10.00 100.00 Relative weight
AFCAPS Female 0.537 0.216 1.336 1337 01 — 0.3z
AFCAPS Male 0EH 0.507 0o P 0.000 —+ 185 H
ASCOT Female 1.099 0.575 2102 0.286 0775 — 0.64 |
ASCOT Male 0.524 0.449 0773 -3.822 0.000 — 364 0
CARE Female 0.583 0422 0,806 -3.266 0.0m — ey |
CARE Male 0.81E 0725 0918 -3.388 0.0m + 19.26 I
FOUR 5 Female 0.663 0.437 0.3m -2.644 0.008 —+ 30zl
FOUR & Male 0.9 0620 0781 -B.148 0.000 + 2012
LIFID Female 0.870 0.668 1132 -1.036 0.300 — i |
LIFID Male 0.761 0631 0.851 -4.784 0.000 -+ 21.49 I
PROSFER Female 0914 0729 1.158 0714 0.472 — 4330
OSPER Male 0.764 0.638 0.3z7 -2.748 0.006 -+ 764 I
N5COP Male 0.700 0.580 0.844 3724 0.000 -+ 760 Il
Fized 0.744 0.706 0.754 -11.198 0.000 1

Click [Both models]

The program displays results for both the fixed-effect and the random-effects analysis.

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table - High resolution plot | [h Selectby ... | =+ Effect measure: Risk ratio -ECEETTHE E||: @
Model Study name w?l‘:l‘\]ngls?rgy Statistics for each study Risk ratio and 95% CI ‘Weight [Fixed] ‘weight [Fandom)
Risk ratio | Lower limit | Upper limit | Z-Value pValue 001 010 1.00 10.00 100.00 Relative weight Relative weight

AFCAPS Female 0537 0218 133 -1.337 01g — 0.32] 058 |
AFCAPS Male 0EH 0.507 0.810 307 0000 -+ 486 M ] |
ASCOT Female 1.093 0.575 2102 0.286 0.775 — 0841 1121
ASCOT Male 0.583 0.443 0.773 -3e22 0.000 - kX2 | [y |
CARE Female 0.583 0422 0.808 -3.268 0.001 — 2551 ek |
CARE Male 0816 0.725 0513 -3.388 0.001 - 19.26 15.30
FOUR S Female 0.EE3 0.497 0.501 -2.644 0.008 —+ 302l 452 0
FOUR S Male 0.E36 0620 07 £148 0.0n0 + 2012 [ 1655
LIFID Female 0.870 0.EES 1132 -1.038 0300 —+ kA=) | 555 [l
LIPID Male 0.761 0.681 0.851 -4.784 0.000 - 21.43 I 1602 I
FROSPER Female 0519 0723 1158 0719 0472 — 4955 0 E52
FEOSPER Male 0.763 0633 0527 2748 0.008 -+ 764 921 Il
WOSEOP Hale 0.700 0.580 0844 3729 0.0a0 -+ 760 41c Il

Fized 0.744 0.706 0734 11138 0.0n0 4

Fiandam 0733 0683 0733 -B.468 0.000 +

The random-effects model is a better fit for the way the studies were sampled, and therefore that is the
model we will use in the analysis.
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e Click Random on the tab at the bottom

The plot now displays the random-effects analysis alone.

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

4 Data entry 3 Next table } High resolution plot % Select by ... | -+ Effect measure: Risk ratio 9 E D EE TT 3:- E :E i @
tadel Study name wsltﬂtljr?rsotﬂgy Statistics for each study Rigk ratio and 95 Cl ‘weight [Random]
Risk ratio | Lower limit | Upper mit | Z4alue ptalue 0.0 010 1.00 10.00 100,00 Relative weight
AFCAPS Female 0.537 0218 1.336 1337 01 — 0.58 |
AFCAPS Male 0641 0.507 a1 3717 0.000 —+ EES
&a5CO0T Female 1.099 0.575 2102 0.286 0.778 — 1121
ASCOT Male 0.583 0.443 0773 -3.822 0.000 - 5340
CARE Female 0.583 0422 0.806 -3.266 0.0m — 33a
CARE Male 0816 0.725 0318 -3.388 0.0 + 15.30
FOUR 5 Female 0663 0.437 0.am 2.644 0.008 — 452 M
FOUR 5 Male 0.636 0620 0.7a £.148 0.000 + 15.53 I
LIFID Female 0.870 0.668 1132 1.036 0.300 —+ 559l
LIFID Male 0.761 0.681 0851 4.784 0.000 -+ 16.02
FROSPER Female 0919 0728 1.158 0718 0.472 —+ 622l
FROSPER Male 0.769 0638 0327 -2.748 0.008 -+ 921 Il
COP Male 0.700 0.520 0.244 2729 0.000 -+ 312 Il
R andom 0.739 0.629 0,793 2468 0.000 4

A quick view of the plot suggests the following

All of the studies suggest an advantage for statins over placebo
The observed effect sizes fall within a relatively narrow range.

The summary effect is 0.7389 with a Cl of 0.689 to 0.793. Thus, the mean effect is in the
clinically important range.
The summary effect has a Z-value -8.468 and a p-value of < 0.001. Thus we can reject the null
hypotheses that the true risk ratio is 1.0.

© www.Meta-Analysis.com

Statins by gender

—14


http://www.meta-analysis.com/

Click [Next table]

Random

Click here
[ Comprehensive meta analysis - [Analys
=
File Edit Format gevemeeSwsmpemtveng | options Analyses Help
+ Data entry 3 Next table High resolution plot | [y Selectby ... | + Effect measure: Risk ratio -ECEETTHE F| 2 @
Model Effect size and 95% interval Test of null [2-Tail) Heterogeneity Tau-squared
Humber Point  Lower  Upper Tau  Standard
Model Studies  estimate  fimit Timit Zvalue  P-value Q-value df[@) P-value l-squared Squared  Emor  Variance  Tau
Fived 13 0744 0.706 0784 1188 0.000 17.775 12 0123 32488 0.005 0.008 0.000 0.069

13 073 0.683 0733 -B.468 0.000

The statistics at the left duplicate those we saw on the prior screen.

Under the random-effects model the summary effect is 0.739 with a Cl of 0.689 to 0.793. Thus,
the mean effect is in the clinically important range.

The summary effect has a Z-value -8.468 and a p-value of < 0.001. Thus we can reject the null
hypotheses that the true risk ratio is 1.0.

The statistics at the upper right relate to the dispersion of effect sizes across studies.

The Q-value is 17.775 with df=12 and p=0.123. Q reflects the distance of each study from the
mean effect (weighted, squared, and summed over all studies). Q is always computed using FE
weights (which is the reason it is displayed on the “Fixed” row, but applies to both FE and RE
analyses.

T2 is the estimate of the between-study variance in true effects. This estimate (in log units) is
0.005. Tis the estimate of the between-study standard deviation in true effects. This estimate
(in log units) is 0.069.

I reflects the proportion of true variance to observed variance. Fis 32.488, which means that
about 32% of the variance on observed effects reflects variance in true effects. The remaining
68% is attributed to sampling error, and would probably disappear if the sample sizes were large
enough.

Click [Next table] to return to this screen
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In this analysis we want to focus on the treatment effect as a function of smoking. Specifically, we're
going to run the analysis separately (a) for females and (b) for males.

When we’re dividing the studies into two subgroups, the between-studies variance (7?) must be
computed within subgroups. However, we have two options. We can then pool the separate estimates,
and use the pooled value for all subgroups. Or, we can use a separate estimate for each subgroup.

Our plan at the moment is to pool the two estimates. To select that option

Click Computational options > Mixed and random effects options

@ Comprehensive meta analysis - [Analysis]

File Edit Format View | Computational options Analyses Help

+ Data entry 3 Ne + Effect measure ¥ telectby ... | - Effect measure: Risk ratio =L ETTEFE F)or @
[ 1 ClLevel 85% 3
Model Study name each study Risk ratio and 95% CI ‘weight [Fandaom)
B select by ...
% e limit | Z-alue palue 0.0 010 1.00 10,00 100.00 Fielative weight
AFCAPS 236 1337 01 058 |

Compare groups

AFCAPS 810 377 0000 - 663 Il
ASCOT » 13 028 077 112]
A5COT Male 0583 0449 0773 3822 0000 -+ 534 W
CARE Female 0583 0422 0,606 -3.265 000t —— 290 W
CARE Male 0818 075 o8 3388 000t + 15,30 [
—+ 455 W

FOUR S Female 0.663 0.437 0.901 -2.644 0.003
The program displays this wizard

o At the top select the first option, to “Assume a common among-study variance”
e At the bottom select the first option, to “Combine subgroups using a fixed-effect model”

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry +3 Next table - High resolution piot | [gh Select by ... | =~ Effect measure: Risk ratio EEETIHE F) o @
todel Study name wsilLl":‘ijng[sUtLL,l’lgy Statistics for each study Rizk ratio and 95% CI ‘wieight (R andom)
Rizk ratio | Lower limit | Upper limit | Z-Walue | pWalue | 0.01 0.10 1.00 10.00 100.00 Fielative weight
- .
AFCAPS Female 0537 | B Mixed and random effects options Ié] 058
AFCAPS Male 0641 669 Il
ASC0T Female 1.099 Combining studies within a subgroup 112
ASCOT Male 0589 N\ 534l
CARE Female 0568 ihszume a commaon among-shudy vanance component across subgroubs | 311l
CARE Male 0816 f+] e 15.30
FOUR S Female 0EE9 k 455 W
FOUR 5 Male nE3s Do not azsume a common among-study variance component across ubgroups [do 1559 I
LIPID Female 0.870 hot pool within-group estimates of tau-squared). Thiz is the option uzell by Revkian, 559
LIFID tale 0.761 ) 16.02 I
FROSPER Female 0919 682 Il
FROSPER Male 0769 921 Il
WwWOSCOP ale 0700 g COMDIING SuDgroups 10 yielt i overan eiect \ 9.1¢ Il
Fiandom 0.733
* Combine subgroups using fised effect model
" Combine subgroups using random effects model
Cancel
\
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Now, we can tell the program to run the analysis by subgroups.

Click Computational options > Group by

E‘ Comprehensive meta analysis - [Analysis]

File Edit Format Eiew‘(omputatlonaloptmns Analyses Help

+ Data entry 13 Ne + Effect measure ¥ felectby ... | =+ Effect measure: Risk ratio 'EEHE 7 EE F | i3 ®|
[ 1 Cllevel 95% »
adel Study name each study Rizk ratio and 95% C| ‘weight [Randam)
Y
ﬁm lirvit ‘ Y alue palue o0.m 0.10 1.00 10.00 100.00 Relative weight
=
336 -1.337 01s 0.5
AFCAPS : 210 P 0.000 —+ E69
ASCO0T Z Mixed and random effects options 402 0286 0775 112]
ASCOT Male 0583 0.443 0773 3822 0.000 —+ 534l
CARE Female 0583 0422 0.808 -3.268 0.0m —— 35 W
CARE Male 0816 0.725 na1a -3.388 0.0m -+ 15.30 [
FOUR 5 Female 0.669 0.497 0.901 2644 0.002 — 453l
e Select Subgroup within study
e Check the two boxes
e Click Ok
E‘ Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
+ Data entry +3 Next table - High resolution plot | e select by ... | =+ Effect measure: Risk ratio "EE| E— TT’EE F o ®|
todel Study name wsilLl":‘ijng[sUtLL,l’lgy Statistics for each study Rizk ratio and 95% CI ‘wieight (R andom)
Rigk ratio | Lower limit | Upper limit | Z-alue palue 0.0 010 1.00 10,00 100.00 Fielative weight
AFCAPS Female 0537 & A 0.58 |
AFCAPS Male 0641 3 Group by 663
ASC0T Female 1.099 112
ASCOT Male 0.529 Run a separate analysis for each level of ... 5ty |
CARE Female 0583 k=N |
CARE Male 0815 [ Subgroup within study =] 1530
FOUR S Female 0EE9 455 W
FOUR S hale 0636 1555
LIFID Female 0.870 ¥ Also run analysis across levels of subgroup within study 559 W
LIPID Male 0.761 v {Compare effect at gl:i:lferent levels of subgroup within studu 16.02
FROSPER Female 0919 682 Il
FROSPER Male 0769 921 Il
WOSCOP ale 0700 9.1¢ Il
Fandom 0739 Cancel Reset Ok
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The screen should look like this

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4+ Data entry t+ Next table } High resolution plot % Selectby ... | <+ Effect measure: Risk ratio < E‘ I:‘ EE TT } E :E j @
dodel SGLZDbug?aEB; Study name vftl;kijl'?[s?t:gy Statistics for each study Riizk ratio and 95% CI “weight [Pooled tau]
Rigk ratio | Lower limit | Upper imit | £ alue P alue om 010 1.00 10.00 100.00 Relative weight

Female AFCAPS Female 0537 0.218 1.336 -1.337 0.1 — 2891
Female ASCOT Female 1.093 0.575 210z 0286 0775 — 500l
Female CARE Female 0583 n4z2z 0.806 -3.266 0.0 — 17.64
Femalz FOUR Female 0.EES 0.497 0.am 2644 0.002 —+ 2025
Femalz LIFID Female 0.7 0663 1132 -1.036 0300 — 2451 I
Femals PROSPER Female 0913 0723 1158 0719 0472 — 29.90

Fandom  Female 0.7 0673 0.906 3270 0.0 +
Male AFCAPS Male 0.E41 0.507 0810 A7 0.000 —+ 331
Male ASCOT Male 053 0.443 0773 3822 0.000 —+ 703l
Male CARE Male 0816 0.725 0918 -3.368 0.0 + 1959 N
Male FOUR & Male 0.E36 0.620 0.7 -6.148 0.000 + 19.94
Male LIFID Male 0.781 0EmM 0.851 -4.784 0.000 -+ 20,45
Male PROSPER Male 0769 0633 0927 2748 0.006 -+ 1206 Il
Male WOSCOP Male 0.700 0.580 0.844 3723 0.000 -+ 1202

Random  Male 0727 0.670 0.733 -7.680 0.000 +

Random  Overall 0.739 0.688 0.794 -B.306 0.000 4+

For Females the mean effect size is a risk ratio of 0.781 with a confidence interval of 0.673 to 0.906, a Z-
value of —=3.270 and a corresponding p-value of < 0.001. It’s clear that the statins are more effective
than placebo, and that the impact is clinically as well as statistically significant.

For Males the mean effect size is a risk ratio of 0.727 with a confidence interval of 0.670 to 0.798, a Z-
value of -7.680 and a corresponding p-value of < 0.001. It’s clear that the statins are more effective

than placebo, and that the impact is clinically as well as statistically significant.

For all samples together the mean effect size is a risk ratio of 0.739 with a confidence interval of 0.688
to 0.794, a Z-value of —-8.306 and a corresponding p-value of < 0.001.
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We want to know if the difference between the two effect sizes (0.781 vs. 0.727) is statistically
significant, and we'll run a test for this.

To get a better sense of what we’re testing, click the “All studies” button. This will hide all of the
individual studies and display the summary effects only as shown here.

The test will compare the two mean effects relative to the precision of each effect. For two groups we
can think of this as a Z-test for the ratio of the difference in means to the standard error of the
difference.

E Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table I High resolution piot | [gly Select by . | -+ Effect measure: Risk ratio FEICHEETTHE F 2 ®
G by
todel S;Dbg?clu}; Study name wswtﬂ\]r?[s?l‘jgy Statigtics for each study Rizk ratio and 95% Cl ‘Weight [Pooled tau)
Risk ratio | Lower limit | Upper limit | ZValue palue oo 010 1.00 10.00 100.00 Relative weight

Random  Female 0.781 0.E73 0,506 3270 0.001 -+

Random  Male 0727 0.E70 0788 -7.680 (0.000 +

Random  Overall 0.739 0.588 0.794 -5.306 (0.000 4

Expand the scale for detail

|E| Comprehensive meta analysis - [Analysis]

Eile Edit Format View Computational options Analyses Help

+ Data entry 13 Next table - High resolution piot | [gh Selectby ... | =~ Effect measure: Risk ratio - IE‘ D EE TT + E ¥l @
Gi by
Model SL’I?JLQIFDUT; Study name vﬁlﬂ?l’?rs?ﬂdpy Statistics for each study Rizk ratio and 95% CI ‘wheight [Pooled tau]
Risk ratio | Lower limit | Upper limit | Z4alue palue 0.50 1.00 2.00 Relative weight
Random Female 0781 0E73 0.908 -3.270 000 — ; ! |
Random  Male 0777 0ED 078 FEBD 0000 — 2+ Show/hide forest plot
Random  Overal 073 088 079 8306 0.000 — - [EEETETTEN

Log scale 1 to10
Log scale .01 to 100

e Re-set the scale

o Toggle the “All studies button” to display the studies again.
e Click Next Table to see the results

The top section of the page (labeled Fixed-effect analysis) is for an analysis where we compute the
summary effect in each group using FE weights, and then compare these values

The bottom section of the page (Mixed-effects analysis) is for an analysis where we compute the
summary effect for each group using RE weights, and then compare these values.

We want to use the bottom section. The RE model is a better fit for the way the studies were sampled,
and so this is the appropriate analysis.
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E Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

+ Data entry 173 Next table = High resolution plot | [y Selectby ... | 4 Effect measure: Risk ratio -EC|EETTFE F||t @
Groups Effect size and 95% interval Test of null [2-Tail) Heterogeneity Tau-squared
Mumber Point Lower Upper Tau Standard
Group Studies estimate limit limit Z-value P-value Q-value df [Q) P-value I-squared Squared Ermor Variance Tau

Fixed effect analysis

Female E 07e7 0.689 0.833 -3.566 0.000 8393 5 0136 40,468 0.020 0.032 0.001 0742
Male 7 0.737 0.696 0.779 -10.653 0.000 8570 B 01939 29,9868 0.003 0.005 0.000 0.051
Total within 16963 n 0109
Total betwesn 02065 1 0.269
Overal 13 0.744 0.706 0.704 RARE:] 0.000 17.77s 12 0123 32488 0.005 0.006 0.000 0.0E3

Mixed effects analpsis

Female B 0.761 0.673 0.906 -3.270 0.001
Male 7 0727 0.670 0.788 -7.680 0.000
Total betwesn 0683 1 0.406
Overal 13 0.733 0.688 0.794 -5.306 0.000

Toward the left of the screen the program displays the sdame numbers we saw a moment ago.

For Females the mean effect size is a risk ratio of 0.781 with a confidence interval of 0.673 to 0.906, a Z-
value of —3.270 and a corresponding p-value of <0.001. It’s clear that the statins are more effective
than placebo, and that the impact is clinically ag'well as statistically significant.

For Males the mean effect size is a risk rati6 of 0.727 with a confidence interval of 0.670 to 0.788, a Z-
value of -7.680 and a corresponding p-value of < 0.001. It’s clear that the statins are more effective
than placebo, and that the impact is clinically as well as statistically significant.

The test to compare the two effect sizes (0.781 vs. 0.727) yields a Q-value of 0.689 with 1 df and a
corresponding p-value of 0.406.
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E Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

+ Dala entry ++ Next table - High resolution plot | [E Selectby .. | =+ Effect measure: Risk ratio ELEETIHE £t @
Groups Effect size and 95% interval Test of null [2-Tail) / Heterogeneity Tau-squared
Mumber Point Lower Upper Tau Standard
Group Studies estimate limit limit Z-value P-value -walue df () P-value I-squared bquared Ermor Variance Tau
Fixed effect analysis
Female E 07e7 0.689 0.833 -3.566 0.000 8393 5 0136 40,468 0.020 0.032 0.001 0742
Male 7 0.737 0.696 0.779 -10.653 0.000 8570 B 01939 29,9868 0.003 0.005 0.000 0.051
Total within 16963 n 0109
Total betwesn 02065 1 0.269
Overal 13 0.744 0.706 0.704 RARE:] 0.000 17.77s 12 0123 32488 0.005 0.006 0.000 0.0E3
Mixed effects analpsis
Female B 0.761 0.673 0.906 -3.270 0.001
Male 7 0727 0.670 0.788 -7.680 0.000
Total betwesn 0683 1 0.406
Overal 13 0.733 0.688 0.794 -5.306 0.000

Toward the right of the screen the program displays information about between-study heterogeneity.
As was true for the single-group of studies, these statistics are based on FE weights and are therefore
displayed in the top section, but they apply to the RE analysis as well.

For Females the variance in effects yields a Q-value of 8.399, with 5 df and p=0.136. Therefore, there is
no evidence of dispersion in true effects among the studies that enrolled females.

For Males the variance in effects yields a Q-value of 8.570 with 6 df and p=0.199. Therefore, there is no
evidence of dispersion in true effects among the studies that enrolled males

We can also perform an omnibus test by pooling the Q values and df across subgroups. The pooled Q is
16.969 with 11 df and p=0.109. The conventional level for significance of heterogeneity is 0.10, and this
is very close to that level.

These tests are goodness-of-fit tests. They ask if the grouping (Females vs. Males) explains all of the
variance in true effect sizes, or if some true variance remains, even within subgroups. Here (based on
the p-value of 0.109), there is evidence of true variance within subgroups.

Note that the tests of homogeneity are displayed in the fixed-effect section, even though we’re using
the random-effects model within subgroups. This is because these tests always are always based on
using within-study (fixed-effect) weights. That is, we pose the null (that 72 is zero) and then see is the
variance is consistent with the null.
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Click Next table to return to this screen.

@ Comprehensive meta analysis - [Analysis]

File Edit Format Yiew Computational options Analyses Help
4+ Data entry 13 Mext table :{» High resolution plot % Selectby ... | -+ Effect measure: Risk ratio - IE‘ I:‘ EE TT j- E :E j @
odel ELE:?DEJ; Study name wsitwi?ﬁgrs?ﬂgy Statiztics for each study Riizk ratio and 95% CI “weight [Pooled tau)
Risk ratio | Lower limit | Upper mit | Zalue palue om oo 1.00 10.00 100.00 Fielative weight

Female AFCAPS Fernale 0537 0.216 1336 -1.337 01| — 2591
Female ASCOT Female 1.093 0575 2102 0288 0778 — 5.000
Femals CARE Female 0583 0422 0.808 -3.266 0001 — 17.64 1
Femals FOUR 5 Female 0663 0.497 0.9 -2644 0,008 —+ 20.25 I
Female LIFID Female 0.870 0.EES 1132 -1.036 0300 -+ 24.61 I
Femals PROSPER Female 0513 0723 1.158 0713 0472 —+ 29.90 I

Random  Female 0.7 0673 0.906 -3.270 0.0m +
Male AFCHPS Male 0641 0.507 0810 A7 0.000 —+ 8.64 H
Male ASCOT Male 0583 0.443 0773 3|22 0.000 — 709l
Male CARE Male 0816 0725 ngie -3.388 0.0m + 19.59 I
Male FOUR 5 Male 0.B36 0620 0.7 -6.148 0.000 + 13.94
Male LIFID Male 0.761 0EH 0.851 -4.784 0.000 -+ 20.45
Male PROSPER Male 0.769 0E32 09z7 2748 0.008 -+ 12.05 Il
Male WwWOSCOP Male 0.700 0.580 0844 3723 0.000 -+ 12.02

Random  Male 0727 0.E70 0788 -7.680 0.000 +

Random  Overall 0.739 0638 0.794 -8.306 0.000 +

To this point, the analysis where each study provided data for two subgroups was identical to the
analysis we would have performed if each row of data came from a different study.

This is true for the overall analysis, and it’s true for the analysis where we compared the treatment
effect for Females vs. the treatment effect for Males.

However, there is one additional option available in when we have subgroups within studies that is not
available when each row of data comes from a different study. We have the option to take all the rows
from each study and collapse them into a single row.

In the current example, we might decide that while the effect size is not identical for Females and for
Males, the two effects are close enough that we want to combine the data. This might make sense, for
example, if all studies had included both Females and Males, but some studies reported the data for
each gender separately, while others reported the data only for the sample as a whole.
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First, we need to turn off grouping. If we are going to collapse subgroups into a single group we

obviously cannot group by gender.

Click Computational options > Group by > Reset

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

4+ Data entry 3 Next table :{— High resolution plot % Select by .. | =~ Effect measure: Risk ratio & E I:‘ EE TT :t- E :E iy
Madel Study name Wsltlliiljng[sott:gy Statistics for each study Rizk ratio and 95% CI ‘Weight [Random)
Risk ratio | Lower limit | Upper limit | Z-*4alue palue oo 010 1.00 10.00 100.00 Fielative weight
l l l l
AFCAPS Female 0537 [ B 058 |
AFCAPS Male 0641 & Group by . == ] |
ASCOT Female 1.039 112
ASCOT Male 0,529 Run a separate analysis for each level of ... 5Ty |
CARE Female 0583 k=Y |
CHRE Male [uk=i]= Mo grouping j 1520 [N
FOUR 5 Female 0663 45 W
FOUR S Male 0B 1559 I
LIFID Female 0870 555 M
LIFID Male 0761 16.02 [
FPROSPER Female 0919 652
PROSPER Male 0769 921 Il
WOSCOP Male 070 9.1q Il
Riandom 0739 _ Cercel |
\
The screen should look like this
|E| Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
+ Data entry 13 Mext table E— High resolution plot % Selectby ... | = Effect measure: Risk ratio - IE‘ I:‘ EE TT j- E _‘-E 1 @
todel Study name wSiILFJ:Lg[s?SSy Statiztics for each study Riisk. ratio and 95% C “wigight [Fiandom)
Rigk ratio | Lower limit | Upper limit | 24/ alue palue 0.0 0.10 1.00 10.00 100.00 Relative weight
AFCAPS Female 0537 0.216 1.336 1.337 013 — 05e |
AFCAPS Hale 0.EH 0.507 0.810 3717 0.000 —- 569
ASCOT Female 1.099 0.575 2102 0.286 0.775 —— 112
ASCOT Male 0.583 0.443 0.773 -3822 0.000 — 534l
CARE Female 0.583 0422 0.806 -3.266 0.0 — el |
CARE Male 0.816 0.725 0.918 -3.388 0.0 -+ 15.30
FOUR 5 Female 0.663 0.497 0.90m -2 644 0.008 — 455l
FOUR S I ale 0.E3E 0.620 0.7e -B.148 0.000 + 15.59 I
LIFID Female 0.870 0.6E8 1.132 -1.036 0.300 — 559 H
LIFID Male 0.781 0.6 0.851 -4.784 0.000 -+ 16.02
PROSPER Female 0.919 0723 1.158 0719 0.472 —+ 622
PROSPER Hale 0.769 0.638 0.927 -2.748 0.006 -+ 221
WwWOSCOP Male 0.700 0.580 0.844 3723 0.000 -+ 316 Il
Random 0.739 0.683 0.793 -8.468 0.000 +
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e Right-click on the column “Subgroup within study”
e Click Select by Subgroup within study

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4+ Data entry 1 Next table :{» High resolution plot % Select by ... | =+ Effect measure: Risk ratio & E D EE TT :t- E :E & @
todel Study name wsilﬂ%g?t:ldpp Statistics for each study Rizk ratio and 95% C| Weight [Random)
Rizk ratio | Lower limit | Upper limit | Z-4alue palue 0.0 010 1.00 10.00 100.00 Relative weight
AFCAPS Female 0537 0216 1.336 1337 01a1 — 058
i Male 064 0.507 0.ain 377 0.000 —+ 669
ASCOT Femal: %l Sort Lo-Hi by Subgroup within study 0.286 0.775 — 112 I.
ASC0T Male . L -3.822 0.000 —+ 5.34
CARE Female Ai Sort Hi-Lo by Subgroup within study 3566 o e 19l
CARE LEC = Y Select by Subgroup within study -3.388 0.0m -+ 15.30
FOUR S Femali og Set decimale k 5 -2.644 0.003 —+ 452 W
FOUR S Male : ) -6.148 0.000 + 15.59
LIPID Femal [= Align Y| Ao 0.300 — 553 Wl
LIPID Male 0781 0631 0.851 -4.784 0.000 -+ 16.02 I
FROSPER Female 0313 0723 1.158 0713 0472 - 682
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File Edit Format View Computational opticns Analyses Help
4+ Data entry t3 Next table :{— High resolution piot % Select by =+ Effect measure: Risk ratio ] E I:‘ EE TT j;- E :E T @
rodel Study name V\ﬁtﬁ?r?[s?t:gy Statistics for each study Riizk ratio and 95% CI “wigight (R andom)
Rick ratio | Lower limit | 1 ppsesitl Lial | Lzl | 0o nin 100 donn... 10000 Relative weight
AFCAPS Female 0537 0.216 B Select by .. 058 |
AFCAPS Male 0EH 0.507 Studies | Subgroups | Moderator 663
ASCOT Female 1.099 0575 1121
ASCOT Male 0529 0.443 Include the ing subgroup 534 H
CARE Female 0583 0422 ekl |
CARE Male 0816 0725 Female Select all 15.30 N
FOUR & Female 0EES 0.4597 WMale Clear al 452l
FOUR 5 ale 0636 0620 1659 I
LIFID Female n.av 0.BE2 559 H
LIFID Male 0761 k=i 16.02
PROSPER Female 0414 0729 652
FPROSFER Male 0763 0633 921
WwOSCOP Male 0700 0580 EREY |
Fandom 0733 06583
" Use subgroup within study as the unit of analysis
Cancel
Apply
Ok
Fixed | Random | Both models .

The two options here are “Use subgroup within study as the unit of analysis” and “Use study as the unit
of analysis”

To this point we’ve been using the first option. Now, select the second option and click OK
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@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry +7¥+ Mext table :{— High resolution plot % Selectby ... | =+ Effect measure. Risk ratio - IE‘ I:‘ EE TT :‘F‘ E :E 1 @
odel Study name wsitﬂijr?[solﬂgy Statistics for each study Risk ratio and 95% Cl ‘weight (Fandom)
Risk ratio | Lower limit | Upper limit | Z-Value palue 0.0 010 1.00 1000 100.00 Rielative weight

AFCAPS Combined 0633 0504 0735 -3.935 0.000 -+ 7.05
ASCOT Combined 0645 0503 0828 -3.450 0.0m -+ 6.05 [l
CARE Combined n7az 0700 0874 -4.354 0.000 + z0.24
FOUR 5 Combined 0634 0623 0773 -6.650 0.000 + 20.53 I
LIFID Combined 077r 0.7 0861 -4.804 0.000 + 21.57 I
FROSPER Combined 0826 0714 0.356 -2.560 nma + 1417
WwOSCOP ale 0700 0530 0344 3729 0.000 -+ 3.70 Il

R andom 0.740 0633 0.730 -9.035 0.000 +

Note the following

e We now have seven rows of data rather than thirteen

e The subgroup for most studies is listed as “Combined” since these studies had two subgroups,
and the data displayed is for the two combined. The Subgroup for WOSCOP is listed as Male,
since this study had a male subgroup only.

e The summary effect size is 0.740, which is very close to the one before (0.739). We wouldn’t
expect them to be identical

e The confidence interval is 0.694 to 0.790. Again, this is very close to the one before (0.689 to
0.793). The reason that the Cl width is approximately the same in both versions of the analysis
is that the two samples (Female and Male) are independent of each other. Aslong as we treat
them as independent in both versions of the analysis, the two versions may have similar
precision (but see note below).

e The same applies to the Z-value and p-value. These are -9.035 with p < 0.001 in the new
analysis. They had been —-8.468 with p <.001 in the earlier analysis.

Note

Because the two subgroups are independent of each other, either approach to the analysis is based on
the same amount of information and may yield estimates with similar precision. However, there are
other factors that affect the precision of the estimate as well and these may differ in the two versions of
the analysis. In particular, the estimates may differ substantially if the two approaches yield
substantially different estimates of T2.

This example focused on the case of independent subgroups within studies. This is very different from
the case where the same sample provides data for more than one outcome, time-point, or comparison.
In that case the samples are not independent and a very different analysis would be used.
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Summary

This analysis includes seven studies where patients were randomized to receive either a statins or a
placebo. Outcome was the proportion of patients in each group suffering a major coronary event, and
the effect size was the risk ratio.

Within each study patients were classified as being females or males. We ran an analysis to see if the
impact of statins was greater (or smaller) for either gender.

Do statins affect the risk of major cardiovascular events?
For this analysis we used subgroups within studies as the unit of analysis.

The mean risk ratio is 0.739, which means that statins decreased the risk of a major cardiovascular event
by some 26%. The 95% confidence interval is 0.688 to 0.794. The Z-value for a test of the null (that
statins have no impact on the event rate) is -8.306 with a corresponding p-value of < 0.001.

These studies were sampled from a universe of possible studies defined by certain inclusion/exclusion
rules as outlined in the full paper. The confidence interval for the risk ratio is 0.688 to 0.794, which tell
us that the mean risk ratio in the universe of studies could fall anywhere in this range. This range does
not include a risk ratio of 1.0, which tells us that the mean risk ratio is probably not 1.0.

Similarly, the Z-value for testing the null hypothesis (that the mean risk ratio is 1.0) is -8.306, with a
corresponding p-value is < 0.001. We can reject the null that the risk of a major cardiovascular event is
the same in both groups, and conclude that the risk is lower in the statin group.

Does the effect size vary by subgroup?
The mean risk ratio for females is 0.781. The mean risk ratio for smokers is 0.727. The test of the

difference in risk between the two subgroups of studies yields a Q-value of 0.689 with df = 1 and
p=0.406. Thus, there is no evidence that the impact of statins varies by gender.
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