Example name Statins by smoking

Effect size Risk ratio

Analysis type Subgroups within study
Level Intermediate
Reference Cheung et al, Figure 7
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 five 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 smokers or non-smokers. We ran an analysis to see
if the impact of statins was greater (or smaller) for smokers vs. non-smokers.

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 treatment 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%20smoking%20P.cma
http://www.meta-analysis.com/downloads/Statins%20by%20smoking%20C.cma
http://www.meta-analysis.com/downloads/Statins%20by%20smoking.pdf
http://www.meta-analysis.com/downloads/Statins%20by%20smoking.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 !iewllnsert Identify Tools Compubabnakaps dutad bl
e Y 1| Columnn EEETEENN | v >+~ v 04 3@
-
i E I. plank column Comparison names H : ! K L M N
I Copy of selected column
_1—| Outcome names
2 *— Blank row . .
——] Time point names
3 *= Blank rows
|4 Copy of selected row(s) B Effect size data
5 = Moderator variable
5 = Study T
i
8
9

Click Insert > Column for > Effect size data

E‘ Comprehensive meta analysis - [Data]

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

[rnrores 5 00 i Y sy o oo+ vl @)

'I Blank column Subgroups within study

Study name . H ‘ | ‘ J ‘ K ‘ L ‘ ] ‘ M ‘
Comparison names

Copy of selected column

1 Outcome names
2 *— Blank row . .
— Time point names
3 *= Blank rows
|4 Copy of selected row(s) & m
| 5| — Moderator variable
3 Y= Study T
7
8
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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

[V o+ v 8 3 @

+.0 G0 ]
Group-A, Group-&, | GroupB Group-B . Log odds .
Study name Eveils ‘ Total N Evaits Total N Odds ratio i StdEn Wariance J K L 5] N a

[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 non-smokers and smokers. 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

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]

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

File Edit Format View Insert Identify Tools Computational options Analyses Help

Run analyses —* el

BB A= S - >+ E =83 D

Study narn SUbg[S?LL:dDyWIthm EE:::?S Tsotgll?q ‘ FE?;Z?SD El'-lztcj?f Odds ratio LD[gaﬁUddS Std Emr ‘ Wariance K ‘ L ‘ ] ‘ M ‘

1]
-2
-3
4
| 5
&
| 7
s
| 9

10
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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 smoking”
e Highlight the rows and columns as shown, and press CTRL-C to copy to clipboard
™ 7R |= Statins by smokingadsx - Microsoft Excel
Home Insert Page Layout Formulas Data Review View Acrobat
2y & ] =" —
i E:;y ) Calibri = S5 Wrap Text General - ij ﬁjﬁ |__ja' =
Paste . B 7 U~ = e I & Center = - 9 - =0 .00 | Conditional Format  Cell Insert Dele
- jFormat Painter = - ;3 Hs Enter 3 e o0 >0 Formatting = as Table = Styles - - e
Clipboard ] Font . Alignment ] Number Styles Cell
Al - J | Study
A B [ ¢ | b E F G H 1 ] K L M N
1 |Study TxE TxN CtrlE CtrIN
2 |AFCAPS Mon-smoker 29 2875 147 2913
3 |AFCAPS Smaoker 17 429 36 389
4 [ASCOT Non-smoker 65 3450 94 3481
5 |ASCOT Smaker 35 1718 60 1656|
6 [CARE Non-smoker 349 1744 437 1744
7 |CARE Smaoker 81 337 112 304
g |UPID Mon-smoker 491 4126 623 41132
9 |UPID Smaoker 66 425 92 444
10 |\WOSCOP Mon-smoker 74 1832 104 1855
11 |WOSCOP Smoker 100 1445 144 1460]
12
13
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 -+ = [ & & | BRE-=ESNE 2+ E= 43 W
b@roup within Statin Statin Flacebo Flaceba . Log odds .
Study name e Events Total N Events Total N Odds ratio i StdEn Wariance K L ] M
1 T=E TeM ChlE Crl W
2| AFCAPS Mor-smoker 93 2875 147 232 0671 -0.359 0133 o018
3| AFCAPS Smoker 17 429 36 389 0.405 -0.905 0.303 0.032
4/ ASCOT Mor-smoker i3] 3450 94 3481 0.692 -0.368 0163 0.027
5 ASCOT Smoker 35 1718 [=11] 1656 0.553 -0.5592 0.216 0.046
B/ CARE Mor-smoker 349 1744 437 1744 0.748 -0.230 0.081 0.007
7| CARE Smoker a1 337 12 304 0.542 0612 0174 0.030
8/ LIPID Mor-smoker 431 4126 623 4112 0.756 -0.279 0.065 0.004
9/ LIPID Smoker BE 425 92 444 0.703 -0.352 0178 0.032
10'w0SCoP Mor-smoker 74 1832 104 1855 0.709 -0.344 0.156 0.024
11|w0SsCoP Smoker 100 1445 144 1460 0.679 -0.386 0136 o018
12
13
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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

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanayses +» w D EEH & & B @R &=

SsSB40 @

Study name SUbg[S?LL:S}IWIthm ES\E::;?S Tsotgll?q FE?;Z?SD E;-'z?j?f Odds ratio Lo[gaﬁodds StdEn Wariance K M
1 TxE TN CHlE CtiN
2| AFCAPS Man-smoker a3 2675 147 2912 0E71 039 013 nma
3| AFCAPS Smoker 17 429 kI 389 0.405 0,905 0303 0032
4| ascaT Man-smoker 65 3450 94 481 0632 0368 0163 0027
5 45COT Smoker ki 1718 f0 1656 0553 0532 0216 0045
£ CARE Man-smoker 343 1744 437 1744 0748 0290 0.0t 0007
7| caRE Smoker a a7 112 04 0542 0612 0174 0030
&/ LIFID Man-smoker 431 4126 £23 4112 0756 0278 0085 0004
a| LIFID Smoker 5 425 a2 444 0703 0352 017 0032
10 wWOSCOP Man-smoker 74 1832 104 1855 0703 0344 0156 0024
11| 'wWOSCOP Smoker 100 1445 144 1450 0673 0396 013 nma
12
13
14
15
16
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 =11 B A"-"="E|48 w8 -2+ E =8 3H\@
hin Statin Statin Flacebo Flacebo . Log odds .
Columnn properties Events Total M Events Total M Ddds ratio rgatio StdErr Variance K N

il ) TxE TaN CHlE ChlN
7|58 CerysEsEin  EHE 33 s 147 2912 0E71| 0.3 0133 0.018
3 Copy with header 17 429 * 389 0.405 -0.905 0303 0.052
4 Copy entire grid 65 3450 94 481 0632 0368 0163 0027
5 ki 1718 f0 1656 0553 0532 0216 0045
g B Paste Sl M3 174 437 1744 ors| 020 0.081 0.007
7| % cut Chrle X a a7 112 04 0542 0612 0174 0030
a 431 4126 £23 4112 0756 0278 0085 0004
g & Delete Del &6 425 52 444 oro3|  0am 0178 0.032
10 Delete row L 74 1832 104 1855 0703 0344 0156 0024
11 Delete study 100 1445 144 1450 0673 0396 013 nma
12 Delete column
13
14 Edit group names
15
16
17
18
13
20
™
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The screen should look like this

@ Comprehensive meta analysis - [Data]

Eile Edit Format View [nsert Identify Tools Computational eptions Analyses Help
RUHEHENSES*%KDDQ%HQ é{ﬁ EQE’_’= 'E JO.gfo'gﬁ"L_)'F\{D == %iil@
Study name Subgrsohtjgywnhm ES\:::TS Tsntgll?q ngc;i?f E;-'s?j?f Odds ratio Lorgaﬁndds Std Err Wariance K
1/ AFCAPS Morrsmoker 99 2875 147 212 0871 -0.393 0133 ooma
2| AFCAPS Smoker 17 429 36 383 0.405 -0.905 0303 0092
3/a5CoT Morrsmoker E5 3450 94 3481 0692 -0.368 0163 0027
445007 Smoker 35 1718 [=11] 1656 0.553 -0.592 0216 0.046
5/ CARE Morrsmaoker 349 1744 437 1744 0.748 -0.290 0.0a1 no0?
B CARE Smoker g1 337 112 304 0.542 0612 0174 0030
7 LIFID Morrsmoker 431 4126 623 4112 0.756 -0.273 0.065 0.004
8/ LIFID Smoker BB 425 92 444 0703 -0.352 0178 0032
9'w0sCOP Morrsmoker 74 1832 104 1855 0.709 -0.344 0156 0024
10/'wascoP Smoker 100 1445 144 1460 0679 -0.386 0136 oog
1
12
13
14
15
16
17
18
Click File > Save As and save the file
@ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
O New .. 'EE S BRRE-=E NS - 2 HH®
o
Qpen _ Ctrl+0 T[o)t[;’llgN IE}DBHCEEL 'It':gtnall[ill Odds ratio Luﬁaﬁgds StdEmr “Variance Diose K. L
Opening screen wizard
4 kil 1 28 4.000 1.386 1.151 1.324 Low
inport 7 144 7 133 0.920 -0.084 0549 0.301 |Low
& save Ctrl+5 |4 1 3 1 1.347 0.298 0777 0.604 | Low
2 54 2 43 0.788 -0.238 1.022 1.044 | Low
5 104 3 108 0.619 -0.480 0588 0.345 | Low
&b Print... Ctrl+P |5 3 7 84 0.705 -0.349 0607 0.369 | Low
[ Print setup... 3 e 13 276 0.593 -0.523 0.458 0.203 |High
4 248 5 246 0.730 -0.236 0677 0,458 |High
Exit 1 59 4 56 0.224 -1.495 1134 1.286 |High
10] arr El 147 12 148 0.739 -0.302 0.457 0.203 [High
11| Merichett 3 20 3 204 0.328 1114 0674 0.455 |High
12| Morgenstem 1 288 [ 293 0187 -1.792 1.083 1.174 |High
13| "winstan E bl 17 E7 0.271 -1.304 051 0.261 [High
14
15
16
17
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 analys - [Ch\Users\Michael\Dropbox\Workshops 2\5tatins on mortality by smoking\Statins by smoking.cma]
File Edit Format View In delegmbifiTond susbatioualeiati fugeeal el
Runanayses + 2 N FHH| S| & BB E'-'="'S A8 -y >+ B= 23D
Subgroup within Statin Statin Placebo Placebo . Log odds .
Study name shudy Events Total M Ewvents Total M Odds ratio ratio Std Enr Hariance K N
1| &FCAPS Mon-smoker 99 2875 147 2912 0.E71 -0.399 0133 noa
2| AFCAPS Smoker 17 429 36 389 0.405 -0.905 0303 0.092
3| A5COT Non-smoker BS 2450 94 343 0632 -0.368 0163 0.027
4/ 45007 Smoker 35 1718 E0 1656 0.553 0592 0216 0.046
5| CARE MNon-smaoker 343 1744 437 1744 0,748 -0.230 0031 0.00v
B/ CARE Smoker a1 337 12 304 0542 -0E12 0174 0.030
7| LIPID Mon-smoker 491 4126 623 4112 0.756 -0.279 0.065 0.004
8/ LIFID Smoker EE 425 92 444 0.703 -0.352 0178 0.032
9/'w0OSCOP Mon-smoker 74 1832 104 1855 0.703 -0.344 0156 0.024
10)wWOsCoP Smoker 100 1445 144 1480 0.E7S -0.386 0136 nog
11
12
13
14
e  Click the Merge Rows icon
e The program will merge the study names for each study
@ Comprehensive meta analysis - [ChUsers\Michael\Dropbox\Workshops 2\5tatins on mortality by smoking\Statins by smoking.cma]
Eile Edit Format View Insert Identify Tools Computationzl eptions Analyses Help
Aunanayses + 4 O 2 EE & & BB E-"="E|8 9w -4 2+ [|B =4 3} WD
Study name Subgrs?:sywwth\n ES\E:::TS Tsuttaatllrlll nggz?: ?rlzf:?f Odds ratio Loﬁiﬁgds StdEnm Yariance K N
1 AFCAPS Morsmoker a9 2878 147 2912 0EF 0399 0133 0.0oa
2 Smoker 17 429 36 389 0,405 -0.905 0.303 0.052
3 ASCOT Norrsmoker ES 3450 94 3481 0g92 -0.368 0163 0.027
4 Smoker i 1718 =] 1656 0553 0592 0.216 0.046
5 CARE Norrsmoker 343 1744 437 1744 0743 -0.230 0.0 0.007
B Smoker ol Exr 112 04 0542 0E12 0174 0.030
7 UFID Norrsmoker 41 4126 B23 12 0756 0279 0.065 0.004
g Smoker EE 425 a2 444 0703 0,352 017a 0.032
g WOSCOP Norrsmoker 74 1832 104 1855 0703 0344 0156 0.024
10 Smoker 100 1445 144 1460 0E7S 0,386 0136 0.0oa
12
13
14
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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\Statins\Statins by smoking.cma]

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanayses + % O @ EHH| & & B @ E|'-'=|'S

MLl 2+ E= 2 3@

+.0
Subgroup within Statin Statin Placebn Flaceba . Log odds .
Study name Sy Events TotalM Events Total M Odds ratio +atin StdEm Variahce K L 0] ] u]
1 AFCAPS Mon-smoker 93 2875 147 2912 fooo o102 f.0ao
2| aFcaps Smoker 17 423 kL 383 | SortA-Z
3/45C0T Mon-smoker 65 3450 94 2481 Z] SotZ-A
4145007 Smaker 35 1718 B0 1E56 A
5| C4RE Norvsmoker u3 1M w1 S e
B/ CARE Smoker 81 337 112 304 Data entry assistant
7/ LIFID Mon-smoker 491 4126 623 4112
E Formulas
8/ LIFID Srnoker BB 425 32 444
3wOsCoP Morrsmoker 74 1832 104 1855 Show all selected indices
10/'w035C0P Smoker 100 1445 144 1460 [ | Show only the primary index
11
12 %3 Set primary index to Odds ratio
12 bl Customize computed effect size display,
14
+c
Add Risk ratio and Log risk ratio to the display and click Ok
|E| Comprehensive meta analysis - [C:\Users\Biostat\Dropbox\Workshops Three-Day\Statins\Statins by smoking.cma]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Run analyses —+ %k D Bﬁ‘ ﬂ % é{: E %E e — ’E 30.8 fﬁg H - ‘If -+ ‘/ D EI = %i il @
Subgroup within Statin Statin Placebo Placebo . Log odds L - I L L
Study name Odds ratio - F 2 a
shudy Ewvents | TaotalM Events Total M ratio A & Effect size indices == <
1| AFCAPS Mon-smaker 99 2875 147 2912 -0.399
2| AFCAPS Sroker 17 429 36 389 0.405 -0.305 Use the follawing as the primary index
3jascoT Mon-smaker E5 3450 34 343 0632 -0.368
4/ A5C0T Smoker 35 1718 &0 1656 0.553 -0.592 |Ddds ratio j
5| CARE Mon-smaker 349 1744 437 1744 0.748 -0.290
F CARE Smaoker 2 337 112 304 0.542 0E12 Dizplay calumns for these indices
7| LIPID Mon-smaker 491 4126 623 4112 0.756 -0.279
8/ LIPID Smoker BB 425 32 444 0.703 -0.352 Odds ratio -
9'w0asCcap Mon-smoker 74 1832 104 1855 0.709 -0.344 Log odds ratio
10/w0SCOP Smoker 100 1445 144 1460 0879 -0.386 [0 Peto odds ratio
11 ] Log Peta adds ratio E
1z Risk. ratio
13 Loq rigk ratio L4
14 [ Risk difference
15 [ Std diff in means
16 [] Hedges'sag
17 [ Difference in means
[ Std Paired Difference
119 [ Corelation
18 [ Fisher'sZ
20 [ Rateratio
21 []  Log rate ratio
22 [ Rate difference
23 [] Hazard ratio -
gg [V &ls0 show standard eror
2% [ Alza show variance
g; " Show the primary index anly
29 & Show all selected indices
30
3 Ok
b2 Cancel
33
3 -
© www.Meta-Analysis.com Statins by smoking — 10 —
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e Right-click on Risk ratio
e Click [Set primary index to Risk ratio]

e Click File > Save

@ Comprehensive meta analysis - [C\Users\Biostat\Dropbox\Workshops Three-Day\Statins\Statins by smoking.cmal

File Edit Format View Insert Identify Tools Computational options

Run analyses —+ %\ DD”EEEH % A‘n E\ ﬁ —

Analyses Help
Bun -2+ E=4HEW

Study name

1 AFCAPS
2| AFCARS
3/ASCOT

4] A5C0OT

5| CARE
E|CARE

7| LIFID

&/ LIFID
9/wOSCOP
10/'wW0SCop

Subaroup within
shudy

Mor-zmoker
Smoker
Mor-smoker
Smoker
Mor-gmoker
Smoker
Mor-zmoker
Smoker
Mor-smoker
Smoker

Statin
Events

93
17
ES
=)
349
=l
491
=1
74
100

© www.Meta-Analysis.com

Statin
Tatal N

2875

423
2450
1718
1744

a7
4126

425
1832
1445

Placebo
Events

147
36
94
E0

437

1z

E23
52

104

144

?slc:lilo Odds ratio
2912 0671
389 0.405
3481 0652
1656 0553
1744 0.743
304 0.542
4112 0.756
444 0703
1855 0709
1460 0679

Log odds
ratio

-0.399
-0.305
-0.368
0692
-0.290
0612
-0.279
-0.352
-0.344
0386

SidEnm

0133
0303
0163
0216
0.0
0174
0.085
017a
0156
0136

Statins by smoking

Wariance

omsa
003z
0.027
0.048
0.007
0.030
0.004
003z
0.024
nmsa

Log !isk

Risk ratio et

StdEm Wariance
0 &) sorta-z
06 £| SortZ-A

07 Column properties

0.6 Data entry assistant
07

Formulas
0v z

0v Show all selected indices
07(] [| Show enly the primary index

o5 1| Set primary index te Risk ratio

=+ Customize computed effect size di
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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.

@ Comprehensive meta analysis - [Analysis]

File Edit Format Yiew Cemputational options Analyses Help
4+ Data entry 13+ Next table :—}:— High resolution plot | [Eh Select by ... [— Effect measure: Risk ratio & Ea] EE TT 3- E F |l @
tadel Study name v\iﬁfzﬂg}l Statistics for each study J.J and 952 Cl ‘wieight [Fixed)
Rizk ratio | Lower imit | Upper imit | £ alue palue 010 1.00 10.00 100.00 Relative weight
AFCAPS Mon-smaker neg2 ng:n 0.875 -3.004 0003 —+ 667l
AFCAPS Smoker 0428 0.245 0.750 2967 0.003 — 1.32]
ASCOT Mor-smaker 0633 0510 0.354 2.257 n.024 —+ 42511
ASCOT Smoker 0562 0373 0.248 2.743 0.008 —— 2451
CARE Mon-smaker 0733 0705 0.304 3552 0.000 + 26.97 I
CARE Smoker 0652 0512 0.830 3.485 0.000 —+ 720l
LIFID Mor-smaker 0785 0704 0877 4.233 0.000 -+ 34.24
LIFID Smoker 0743 0563 0.338 1.971 0.043 — 5050
WOSCOF  Mon-smoker n7zn 0533 0.364 2.208 0027 —+ 4900
OSCOP  Smoker 0702 0543 0.896 2.840 0.008 —+ 634l
Fized 0744 0638 0.734 8.957 0.000 +

Click [Both models]

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

@ Comprehensive meta analysis - [Analysis]

File Edit Format Yiew Computational options Analyses Help
+ Dala entry 3 Next table I High resolution plot | [ghy Select by ... | =+ Effect measure: Risk ratio ELEITIFE Ej: @
Subgroup . . . .
Model Study name: T EhEl Statistics for each study Risk ratio and 952 CI “weight [Fized] ‘weight (R andom)
Risk ratio | Lower limit | Upper limit | Z4alue pWalue oo 1.00 10,00 100.00 Relative weight Relative weight
AFCAPS Mor-smoker 0.ga2 0531 0.875 -3.004 0.003 —-+ -l | 7450
AFCAPS Smoker 0.428 0.245 0.750 -2.967 0.003 — 132] 158
ASCOT Mor-smoker 0658 0510 0.954 -2.257 0.024 — 1251 48511
ASCOT Smoker 0562 0.373 0.848 2743 0.008 — 245] 2851
CARE Nor-smoker 0793 0.705 0304 3552 0.000 + 26.97 2553 I
CARE Smoker 0.652 0512 0.830 -3.485 0.000 —+ vl | N |
LIFID Morrsmoker 0,785 0.704 0.877 -4.299 0.000 -+ 34.24 N 3072
LIFID Smoker 0,743 0.562 0.998 -1.971 0.043 — A0y | 572l
WOSCOP Morrsmoker 0720 0539 0.964 -2.208 0.027 —+ 490 557 1
COoP Smoker 0702 0.549 0.896 -2.840 0.005 —+ 534l kXY |
Fixed 0.744 0.638 0.794 -8.987 0.000 +
Random 0.738 0.688 0.792 -8.470 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 | [gh Selectby ... | < Effect measure: Risk ratio 2 IE‘ I:‘ EE TT :t- E F|l® @
Model Study name wslﬁﬁrsotzgy Statistics for each study Rizk ratio and 95% CI ‘weight [Random)
Risk ratio | Lower limit | Upper limit | 2% alue palue 0.0 010 1.00 1000 100.00 Fielative weight
AFCAPS Morrsmoker 0682 053 0875 3.004 0003 —+ 7450
ABFCAPS Smaker 0428 0.245 0750 2967 0003 — 155
a5COT Moregmoker 0692 0810 0954 2.257 0024 — ER-Y |
ASCOT Smoker 05662 0373 048 2743 0008 —— 2851
CARE Morrsmoker 0733 0708 0304 3.552 0000 + 26.52 I
CARE Smaker 0652 0813 n0.aan 3485 0000 —+ 201l
LIPID Moresmoker 0.785 0.704 0877 4.299 0000 + 30.72
LIFID Smoker 0.743 0.563 0338 1.971 0043 - 572l
WOSCOP  Moresmoker 070 0533 0364 2.208 n0z7 — 557
20SCOP  Smioker 0702 0.543 0336 2.840 0005 —+ EALY |
Random 0.738 0.E88 0792 8.470 0.000 +

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 0.738 with a Cl of 0.688 to 0.792. Thus, the mean effect is in the clinically
important range.
The summary effect has a Z-value -8.470 and a p-value of < 0.001. Thus we can reject the null
hypotheses that the true risk ratio is 1.0.
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Click [Next table]

Click here
@ Comprehensive meta analysis - [Apalysi
~
Eile Edit Formatgvheme=owrmpeeeeeyal options Analyses Help
+ Data entry 3 Next table IF- High resolution plot | [gly Select by .. | + Effect measure: Risk ratio -EILEETIEE Xt &
Model Effect size and 95% interval Test of null [2-Tail) Heterogeneity T au-squared
Humber Point Lower Upper Tau Standard
Model Studies estimate limit Timit Z-value  P-value Q-value df (@) P-value I-squared Squared Error Yaniance Tau
Fixed 10 0.744 0.698 0734 -8.987 0.000 9747 k] 0371 7.EB1 0.om 0.006 0.000 0.032
Randam 10 0.738 0.668 0.792 -8.470 0.000

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

= Under the random-effects model the summary effect is 0.738 with a Cl of 0.688 to 0.792. Thus,
the mean effect is in the clinically important range.

=  The summary effect has a Z-value -8.470 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 9.747 with df=9 and p=0.371. 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.

» T2jsthe estimate of the between-study variance in true effects. This estimate (in log units) is
0.001. Tis the estimate of the between-study standard deviation in true effects. This estimate
(in log units) is 0.032.

= 2 reflects the proportion of true variance to observed variance. % is 7.661, which means that
only about 8% of the variance on observed effects reflects variance in true effects. The
remaining 92% 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 non-smokers and (b) for smokers.

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 ¥ lelectby . | + Effect measure: Risk ratio ELEETTHE F| 2 @
[ 1 CILevel 95% 3
tdode| Study name each study Rigk ratio and 95% CI ‘weight [Fandom)
IEh Select by ...
ﬁé‘ ESaEEE palue 0.0 010 1.00 10.00 100,00 Fielative weight
AFCAR | s 0875 300 0.003 -+ 745l
AFCAH 9 " " 0.750 -2.96 0.003 — 155
A5CT PN Mixed and random ffects options [Josse 2z 0024 -+ ags il
ASCOT k = i 0.008 — 285
CARE MNon-smoker 0.793 0.705 0.904 -1.552 0.000 —+ 2653 I
CARE Smoker 0.652 0513 0.830 -3.485 0.000 —+ N |
LIPIC Mon-smoker 0.785 0.704 0.877 -4.299 0.000 -+ 30.72
LIPID Smoker 0.743 0563 0938 -1.97 0.043 — 5720
WOSCOP MNor-smoker 0.720 0539 0.964 -2.208 0.027 —+ 5570
WwWOSCOP Smoker 0702 0.543 0.836 -2.840 0.005 —+ Exey |
Fandom 0.738 0.688 0.792 -8.470 0.000 +

The program displays this wizard

e 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”
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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| EE TTE’E :E | I3 ®|

todel Study name vaﬁﬁ?r?gﬂgy Statistics for each study Riisk ratio and 95% CI ‘Wweight [Random]
Risk ratio | Lower imit | Upper imit | Z-value palue 0ot 010 1.00 10,00 100.00 Relative weight
AFCAPS Morrsmoker 0.682 0531 - L L ! L L 7450
AFCAPS Smoker 0428 0.245 3 Mixed and random effects options ﬁ 155
ASCOT Mon-smoker 0638 0510 48511
ASCOT Smoker 0.562 0373 AR Prer ithi b 25l
CARE Mar-smoker 0.739 0.705 7 N 2553 1IN
CARE Smaker oea2 0513 ihssume a common among-study vanance component across subgroups a0l
LIFID Mon-smoker 0.785 0704 & {pool vithin-group estimates of tau-squared), o 30.72
LIFID Smoker 0.749 0563 57210
WOSCOP  Maon-smoker 070 0533 557 1
Do not assume a commaon among-study variance component across subgrofips [do
WOSCOP Smoker 0.702 0543 ot pool within-group estimates of tau-squared]. This is the option used by Rkt an. ey |
Random 0738 0,688 J
([ Combining subgroups to yield an overall effect )
* Combine subgroups using fiked effect model
~ Combine subgroups using random effects model
v,
Cancel Aipply Ok
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Now, we can tell the program to run the analysis by subgroups.

Click Computational options > Group by

@ Comprehensive meta analysis - [Analysis]

Eile Edit Format View | Computational options Analyses Help
+ Data entry +3 Ne + Effect measure ¥ Belectby .. | -+ Effect measure: Risk ratio SEILEETIIRE F| 2 @
[ 1 CIlevel 95% 3
adel Study — ke ctudy Risk ratio and 95% C1 ‘weight [R andarn)
IEh Select by ...
= mr limit §  Z-Value pValue 0.0 oo 1.00 1000 100.00 Fielative weight
=
AFCAPS _._ngups o -3.004 0.003 —+ 7450
AFCAPS g . . 0.750 2,967 0.003 — 1.55]
ASCOT b Z Mixed and random effects options 1954 2957 0024 L 450
ASCOT Smaoker 0.562 0.373 0.848 2743 0.006 — el
CARE Not-grmoker 0733 0.705 0.304 3552 0.000 -+ 26.53 I
CARE Smaoker 0.652 0513 0.830 3,485 0.000 —+ 201l
LIPID: Nan-smoker 0.785 0.704 0.877 4,293 0.000 + 30.72
LIPIDy Smioker 0743 0.563 0.338 1.971 0.043 —+ 5720
WOSCOP  Mon-smoker 0.720 0533 0.964 2,208 0.027 — 5570
WOSCOP  Smoker 0.702 0.543 0.896 2.840 0.005 —+ 774l
Randaom 0.738 0.688 0.732 8470 0.000 +
e Select Subgroup within study
e Check the two boxes
e Click Ok
@ Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
4+ Data entry ++ Next table } High resolution plot | g Selectby ... | < Effect measure: Risk ratio - IE‘ |:| EE TT :I- E F| @
todel Study name vxlslt;w?r?rsotﬂgy Statistics for each study Risk ratio and 95% CI ‘Weight [Randaom)
Risk ratio | Lower imit | Upper imit | Z-Value palue om 010 1.00 10.00 100.00 FRielative weight
AFCAPS Man-smoker 0682 0531 11875 Bl 1003 | | —+ 7450
AFCAPS Smoker 0428 0.245 0.750 -2.967 0.003 | | —— 1.55]
ASCOT Man-smaker 0638 o510 §f b 4650
ASCOT Snoker 0562 0373 3. Group by ... = 2851
CARE Mon-smoker 0739 0.705 25.53 N
CARE Smoker 0652 0513 Run a separate analysis for each level of __. 20l
LIPID Mon-smoker 0785 0704 30.72
LIFID Smoker 0749 0563 Subgroup within study j 57210
WOSCOP  Mon-smoker 0720 0533 557 0
WOSCOP  Smoker 0702 0549 ity |
Riandom 0738 0688 I
entlevels of subdrow
Cancel Feset 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 13 Mext table :{» High resolution plot % Selectby ... | -+ Effect measure: Risk ratio hd IE‘ I:‘ EE TT :{- E :E ’j @
G b
Model SL%E?OU% Study name j&?ﬁg:gy Statistics for each study Risk. ratio and 952 CI ‘Wigight [Pooled tau)
Risk ratio | Lower mit | Upper mit | Z4alue palue 0o 010 1.00 10.00 100.00 Felative weight
Mon-smoker AFCAPS Mon-smoker 0682 0531 0875 -3.004 0.003 —+ A |
Mon-smoker A5COT Mon-smoker 0698 o510 04954 -2. 257 0.024 —+ 55110
Mor-smoker CARE Mor-smoker 0,793 0.705 0904 3562 0.000 + 25.02 I
Mon-smoker LIFID Mon-smoker 0.785 0.704 0.877 -4.293 0.000 -+ 44.45
Mon-smoker WOSCOP Mon-smoker 0720 0539 0,964 -2.208 0.027 — [ |
Random Nor-smoker 077 0717 0.830 -6.933 0.000 +
Smoker AFCAPS Smoker 0.428 0.245 0.750 2967 0.003 — LY |
Smoker ASCOT Smoker 0562 0373 0848 2743 0.006 — 1063l
Smoker CARE Smoker 0652 0513 0.830 -3.485 0.000 —+ 3134
Smoker LIFID Smoker 0.743 0.563 0538 -1.871 0.043 — 21.33
Smoker WOSCOP  Smoker 070z 0543 0836 -2.840 0.005 -+ 3023 I
Random  Smoker 0,661 0577 0.756 -6.045 0.000 +
Random  Overal 0.744 0.633 0.7584 -8.987 0.000 +

For non-smokers the mean effect size is a risk ratio of 0.771 with a confidence interval of 0.717 to 0.830,
a Z-value of -6.939 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 smokers the mean effect size is a risk ratio of 0.661 with a confidence interval of 0.577 to 0.756, a Z-
value of —-6.045 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 0.744 with a confidence interval of 0.698
to 0.794, a Z-value of —-8.987 and a corresponding p-value of < 0.001.
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We want to know if the difference between the two effect sizes (0.771 vs. 0.661) 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]

Eile Edit Format Yiew Computational options Analyses Help
+ Data entry +3 Next table T High resolution piot | [y Select by ... | 4 Effect measure: Risk ratio ECWETTHE Xt @
Model SGL"%;?DE; Study name vﬁ;?f;?:@y Statistics for each study Risk ratio and 95% CI Weight [Pooled tau)
Risk ratio | Lower limit | Upper limit | Z24alue palue 0.01 0.10 1.00 10.00 100.00 Relative weight
Random Mon-smoker 07 0#a7 0.830 -6.939 0.000 +
Random  Smoker 0,661 0577 0,758 -6.045 0.000 -+
Random  Oweral 0744 0638 0794 -8.987 0.000 +

Expand the scale for detail

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

+ Data entry 17 Next table b+ High resolution plot | [ghy Select by =+ Effect measure: Risk ratio -EIL]EETIEE E ||t @
Group by
Model SLDb;f'w); Study narme v\im\jr?r:lﬁgy Statistics for each study Risk ratio and 95% CI Weight [Poaled tau)
Risk ratio | Lower limit | Upper imit | ZValue palue 0.50 1.00 2.00 Relative weight
Random Man-smioker 07 077 0830 6939 0.000 == !
Random  Smoker 0.EE1 0577 0.756 -5.045 (0.000 —_— 2+ Show/hide forest plot |
Random  Overal 0.744 0698 0.734 -8.987 (0.000 —

tg scale 1 to 10

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]

Eile Edit Format View Computational options Analyses Help

+ Data entry 7 Next table I High resolution piot | [gh Selectby .. -+ Effect measure: Risk ratio SECEETTIHE ||t @
Groups Effect size and 95% interval Test of null [2-Tail) Heterogeneity Tau-squared
Number Point Lower Upper Tau Standard
Group Studies estimate Timit Timit Z-value P-value Q-value df Q) P-value |-squared Squared Error Yariance Tau

Fixed effect analysis

Mar-smoker 5 077 077 0.630 -6.939 0.000 1.944 4 0.746 0.000 0.000 0.006 0.000 0.000
Smoker 5 0.E61 0.577 0.758 -6.045 0.000 3878 4 0.423 0.000 0.000 nms 0.000 0.000
Total within 5822 g 0.EE7

Total between 3524 1 004

Qverall 10 0.744 0.698 0.794 -8.987 0.000 9.747 9 037 7.661 0.001 0.006 0.000 0.032
Mixed effects analysis

Mar-smoker 5 077 077 0.630 -6.939 0.000

Smoker 5 0.E61 0.577 0.758 -6.045 0.000

Total between 3524 1 004

Overall 10 0.744 (1.698 0.794 -6.987 0.000 ﬂ

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

For non-smokers the mean effect size is a risk ratio of 0.771 with a confidence interval of 0.717 to 0.830,
a Z-value of -6.939 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 asAvell as statistically significant.

For smokers the mean effect size is a risk ratio of 0.661 with a confidence interval of 0.577 to 0.756, a Z-
value of -6.045 and a corresponding p-vaiue 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 effe
corresponding p-value of 0.048.

sizes (0.771 vs. 0.661) yields a Q-value of 3.924 with 1 dfand a
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E Comprehensive meta analysis - [Analysis]

Eile Edit Format View Computational options Analyses Help
+ Data entry 7 Next table I High resolution piot | [gh Selectby .. -+ Effect measure: Risk ratio SECEETTIHE ||t @
Groups Effect size and 95% interval Test of null [2-Tail) Heterogeneity Tau-squared
Humber Point Lower Upper Tau Standard
Group Studies estimate Timit Timit Z-value P-value Q-value df Q) P-value |-squared Squared Error Yariance Tau
Fixed effect analysis
Mar-smoker 5 077 077 0.630 -6.939 0.000 1.944 4 0.746 0.000 0.000 0.006 0.000 0.000
Smoker 5 0.E61 0.577 0.758 -6.045 0.000 3878 4 0.423 0.000 0.000 nms 0.000 0.000
Total within 5822 g 0.EE7
Total between 3524 1 004
Qverall 10 0.744 0.698 0.794 -8.987 0.000 9.747 9 037 7.661 0.001 0.006 0.000 0.032
Mixed effects analysis \ /
Mar-smoker 5 077 077 0.630 -6.939 0.000
Smoker 5 0.E61 0.577 0.758 -6.045 0.000
Total between 3524 1 004
Overall 10 0.744 (1.698 0.794 -6.987 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 non-smokers the variance in effects yields a Q-value of 1.944, which is less than the degrees of
freedom. Therefore, there is no evidence of dispersion in true effects within the non-smoker studies,
and T? is estimated at zero.

For smokers the variance in effects yields a Q-value of 3.878, which is less than the degrees of freedom.
Therefore, there is no evidence of dispersion in true effects within the smoker studies, and T2 is
estimated at zero.

We can also perform an omnibus test by pooling the Q values and df across subgroups. The pooled Q is
5.833 which is less than the pooled df. Again, there is no evidence of dispersion in true effects.

These tests are goodness-of-fit tests. They ask if the grouping (smokers vs non-smokers) explains all of
the variance in true effect sizes, or if some true variance remains, even within subgroups. Here, there is
no 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 T2 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.

E Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry +3 Next table I High resolution piot | [l Selectby .. | + Effect measure: Risk ratio SEILIESETI®EE |l @
Group by Subaroup : i 7% i
hodel Subgroup Study name Ty Statistics for each study Rizk. ratio and 95% C| ‘wheight [Pooled tau)
Risk ratio | Lower limit | Upper imit | ZValue palus 0.0 010 1.00 10,00 100.00 Relative weight
Mon-smoker AFCAPS Mon-smaker 0.682 053 0875 -3.004 0.003 —+ a5l
Man-smaker ASCOT Man-smaker 0698 0510 04954 2257 0024 — 5511
Moresmaker CARE Mor-smaker 0.743 0705 0904 3562 0.000 —+ 35.02 N
Mon-smaker LIFID Hon-smoker 0.785 0.704 0.877 -4.293 0.000 -+ 44.45 N
Man-smaker WwWOSCOP Man-smaker 0720 0539 0964 -2.208 0027 —+] 6360
Randarn Mon-smoker 077 onr 0.830 .92 0.000 +
Smoker AFCAPS Smoker 0.428 0.245 0.750 -2.967 0003 — 5761
Smaker ASCOT Smaker 0.562 0373 0.848 2743 0.006 — 1068 W
Smoker CARE Smoker 0.E52 0512 0830 2485 0.000 —+ 31.34 I
Smoker LIFID Smoker 0743 0563 0532 -1.971 0.043 — 21.93 Il
Smaker WwOSCOP Smaker 0.702 0549 0.836 -2.840 0.005 —+ 30.23
Random  Smoker 0.EE1 0577 0.756 £.045 0.000 <>
Random  Oweral 0.744 0.638 0.734 -B.987 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 smokers vs. the treatment effect for non-smokers.

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 different for smokers vs. non-

smokers, 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 smokers and non-smokers, but some studies reported the
data for smokers and non-smokers separately, while others reported the data only for the sample as a

whole.

In the current example we probably would not want to collapse the data within studies, but we will

proceed to show how this could be done.
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First, we need to turn off grouping. If we are going to collapse smokers and non-smokers into a single
group, we obviously cannot group by smoking status.

Click Computational options > Group by > Reset

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational eptions Analyses Help
+ Data entry 1+ Next table :{— High resolution plot % Selectby ... | =+ Effect measure: Risk ratio s lE‘ |:| EE TT :‘F‘ E :E i @
tadel Study name ﬁmﬁgﬂg}l Statistics for each study Risk ratio and 953 Cl ‘wieight (R andomn]
Risk ratio | Lower limit | Upper imit | Z-\alue p-Walue 0. 010 1.00 10.00 100.00 Relative weight

AFCAPS Mon-smaker 062 0.531 0875 -3.004 0.003 —+ 7450
AFCAPS Smoker 0428 0.245 0.750 -2.967 0.003 —— 1.55]
ASCOT Mon-smoker 0638 0.510 5% | 43510
ASCOT Smoker 0.562 pap3 | & Groupby.. =5 285
CARE Mor-smoker 0793 0.705 2653 I
CARE Smaker 0.652 0513 Run a separate analysis for each level of __. AN |
LIPID Mot-smoker 0785 0704 3072
LIFID Smoker 0749 0.563 Mo grouping j 5720
WOSCOP  Mon-smoker 0720 0.533 557l
WOSCOP  Smoker 0702 0.543 ALY |

Random 0738 0688

Cancel
The screen should look like this
E‘ Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
+ Data entry % Next table b High resolution plot | [ghy Selectby .. | = Effect measure: Risk ratio -ECEETTIFE FE||t @
tadel Study name vam?r?rsotﬂgy Statistics for each study Risk ratio and 95% Cl ‘Weight [Randam]
Rigk ratio | Lower limit | Upper limit | Z-alue palue 0.0 010 1.00 10.00 100.00 FRielative weight

AFCAPS Man-smoker 0.682 0.531 0.875 3.004 0.003 —+ 7450
AFCAPS Smoker 0422 0.245 0.750 2967 000z — 155
ASCOT Man-smoker 0E58 0.510 0.954 22587 0.024 —+ 4850
ASCOT Smaker n5e2 0.373 0.848 2743 0.008 —— =y |
CARE Mon-gmoker 0733 0.705 0.504 3552 0.000 + 25.53 I
CARE Smoker 0E52 0513 0.5830 3,485 0.000 —+ 201l
LIFID Man-smoker 0.785 0.704 0.877 4293 0.000 -+ 3072
LIFID Smoker 0.743 0563 0.9338 1.971 0.043 — 572
WOSCOP  Mon-smaker 0720 0539 0.964 2208 0.027 — 5570
WOSCOP  Smoker 0702 0.549 0.898 2.840 0.005 —+ 774l

Random 0738 0.688 0.792 8470 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+ Mext table } High resolution plot | [By Select by =+ Effect measure: Risk ratio < IE‘ I:‘ EE TT E- E Fllr @
fdodel Study name V\El;\tLI'I}kljr?rsDtEEy Statistics for each study Rizk ratio and 35% C1 weight [Random]
Rigk ratin | Lower it | Upper limit | 2 alue palue oo 010 1.00 1000 100.00 Relative weight
AFCAPS Mon-emoker 0E82 053 0.87s -3.004 0.003 —+ 7450
AFCAPS Smoker 0428 0.245 0.750 -2.967 0.003 — 1551
ASCOT Mor-smoke a o oo oo 2.257 0.024 —+ 4351
ASCOT Smoker 24 SortLo-Hiby Subgroup within study |5 743 0.006 — 2851
CARE Man-smake ] Sort Hi-Lo by Subgroup within study ~ [3.552 0.000 + 2553 I
CARE Srmoker — 3.485 0.000 —+ 201l
LIPID (SILY=. || Selec by Subgraup within study 4.233 0.000 - 3072 I
LIFID Smoker %8 Set decimals b 1,371 0.043 - 5721
WOSCOP  Mon-smoke I& Aiign ) re.2n8 0.027 —] 557l
WOSCOP  Smoker = 2.840 0.005 —+ Ay |
Fandom 0,738 0658 0792 -5.470 0.000 +
@ Comprehensive meta analysis - [Analysis]
File Edit Format YView Computational options Analyses Help
4+ Data entry 3 Next table :—}:— High resolution plot | [gh Select by =+ Effect measure: Risk ratio “ IE‘ I:‘ EE TT :;"- E F Il @
Maodel Study name b\iﬁ:ﬁgﬂgy Statistics for each study Rizk ratio and 952 C| ‘Weight [Randam|
Rizk ratio | Lower fimit | Upper limit | Z-4alys. l pdfalue. | 001 010 1.00 1000 10000 | FRelative weight
AFCAPS  Morrsmoker 0682 053 0.875 4 3 Selectby.. 7450
AFCAPS Smoker 0428 0245 0.750 4| Studies | Subgroups | Moderator 155
ASCOT Moresmoker 06338 0s10 0.954 - 4851
ASCOT Srnoker 0562 0373 0,343 4| Include the following subgroup 25l
CARE Mor-emoker 07939 0705 0.304 - 2553 I
CARE Sroker 0.E52 0813 0.830 - Moresmaker Select al 801
LIFID Mon-smaoker 0.795 0.704 0.877 i Smok, 30.72 I
LIFID Smoker 0.749 0562 0,998 : Moker Clear all 572
WOSCOF  Mon-smoker 0720 0533 0.964 - A |
WOSCOF  Smoker 0702 0543 0,898 g ke |
R andom 0738 0688 0.792 -

" Use subgroup within study as the unit of analpsis

Cancel
Apply
Ok

Fired | Bandom | Both models

Rasir =tats MNre shodu rermned Curnnlative analusis Calrulations

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

© www.Meta-Analysis.com Statins by smoking — 24 —



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

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry 17+ Next table - High resolution plot | [ghy Selectby ... | =+ Effect measure: Risk ratio ECEITIFE X2 @
todel Study name ‘jﬂﬁg:g}l Statistics for each study Risk ratio and 95% CI ‘wieight (Random)
Risk ratio | Lower limit | Upper limit | Z%alue pYalue 0o 010 1.00 10,00 100.00 Relative weight

AFCAPS Combined 0.633 0.504 0735 -3.935 0.000 -+ 337l
ASCOT Combined 0.645 0.503 0828 -3.450 0.0 —+ 7930
CARE Combined 0.771 0.690 0.861 -4.617 0.000 + 3279 I
LIFID Combined 0.780 0.704 0.864 4737 0.000 + 36.54 I
WOSCOP  Combined 0.710 0,588 0.856 -3.580 0.000 -+ 1336

Random 0.741 0.590 0797 -8.146 0.000 +

Note the following

e We now have five rows of data rather than 10

e The subgroup for each study is listed as “Combined” since every study had two subgroups

e The summary effect size is 0.741, which is very close to the one before (0.738). We wouldn’t
expect them to be identical

o The confidence interval is 0.690 to 0.797. Again, this is very close to the one before (0.688 to
0.792). The reason is that these samples 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 the note below)

e The same applies to the Z-value and p-value. These are -8.146 with p < 0.001 in the new
analysis. They had been -8.470 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 five 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 smokers or non-smokers. We ran an analysis to see
if the impact of statins was greater (or smaller) for smokers vs. non-smokers.

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 0.738, which means that statins decreased the risk of a major cardiovascular event
by some 26%. The 95% confidence interval is 0.688 to 0.792. The Z-value for a test of the null (that
statins have no impact on the event rate) is -8.470 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 0.792, 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 -8.470, 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 non-smokers is 0.771. The mean risk ratio for smokers is 0.661. The test of the
difference in risk between the two subgroups of studies yields a Q-value of 3.924 with df =1 and
p=0.048. Thus, statins have more of an effect for smokers (where they reduce the risk of an event by
34%) than they do for non-smokers (where they reduce the risk of an event by 23%).
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