Example name Vitamin E by Dose

Effect size Risk difference

Analysis type Subgroups analysis, Regression
Level Advanced

Synopsis

This analysis includes 19 studies where patients were randomized to receive either daily dose of either
Vitamin E or a placebo. Outcome was the proportion of patients dying in each group. The analysis
focused on the risk difference, i.e. the absolute difference in risk of death.

The mean risk difference across all studies was close to zero. However, there was substantial dispersion
in the risk difference, and we ran several analyses to see whether or not the impact of Vitamin E was
related to the dose.

We use this example to show

e How to interpret a basic analysis using Risk Difference

How to understand the heterogeneity statistics

How to perform a subgroups analysis

How a regression analysis corresponds to a subgroups analysis

How to perform a regression analysis using a categorical predictor

e How to perform a regression analysis using a continuous predictor

e How to perform a regression analysis to test for a curvilinear relationship

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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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 Computational options Analyses Help

e 0. R T - (1 > + ¢ (1 0510
2 Subgroups within study

o E I. plank column Comparison names i l 4 & L A N
I Copy of selected column
_1—| Outcome names
2 *— Blank row . .
——] Time point names
3 *= Blank rows
4 Copy of selected row(s) i3 Effect size data
5 — Moderator variable
B Y= study I
|7
|8
|3
The screen should look like this
E‘ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Run analyses, o) s FH S 4 el E—=E B Lo+ v 83 @
Study name B C u} E F G H | J K ‘ L | &} ‘ N
I
2
3
|4
| S|
| 6
-y
8
g
Click Insert > Column for > Effect size data
E‘ Comprehensive meta analysis - [Data]
File Edit Format Eiew|1nsert Identify Tools Computational options Analyses Help
T coumrre . A CEE T I
A4 Subgroups within study
Study name | EEfaeimn Compari H ‘ I ‘ J ‘ K ‘ L ‘ M ‘ N ‘
Copy of selected column Ompanson names
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
g

© www.Meta-Analysis.com Vitamin E —2—



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

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

-

-
By Insert columns for effect size data

B Insert columns for effect size data

Welcome

If you have alieady computed the effect size [such as the
standardized mean difference or the Log odds ratio] for
each study, you may enter this information directly.

Or, vou may provide summany data (such az the number of
events of the means and standard deviations), and the
program will compute the effect size autamatically

Use thiz wizard ta specify the type of data you plan to
enter, and the program will create the required colurnns.

The program allows you to enter effect size data in maore
than one format. You will create one set of effect size
columns now, and may add additional sets at any time:

" Show commaon formats only
@ Show all 100 formats

B9 Insert columns for effect size data

Types of studies included

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

[ unsure, select the first option, which is appropriate for

most analyzes. You will be able to return to this panel and
change the selection.

Comparizon of two groups, time-points,
of exposures fincludes corelations)

in one group &t one time-poink

o
r E stimate of means, proportions or rates
" Generic point estimates

&

Generic paint estimates, log scale

Click on the icons to select the data entry format

Q Two groups or carrelation

E@ Dichotomaus [number of events)
m Unmatched groups, prospective (e.q., controlled trials, cohart studies)
W Events and sample size in each gioup |
|£] Mon-events and sample size in each group
@ Eventz and non-events in each group
@ Event rate and sample size in each group
@ Chi-squared and tatal sample size
Q Matched groups, prospective (e.q., crossowver bials or pre-post designs)
@ Unrnatched graups, retrospective [2.9.. case control studies]
Q Computed effect sizes
@ Continuous [meansz]
@ Canelation
@ Rates [events by person years]
@ Survival [time to event)

m
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The program displays this wizard

Enter the following labels into the wizard

e  First group > Vitamin E

e Second group > Control

o Name for events > Died

o Name for non-events > Alive

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

E Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Teols Computational options Analyses Help

Run analyses —* %,

R ER MR as )

Study name

Yitamin
E Died

ikamin
E Tatal M

Contral

Tatal M

Control
Diied

Prids ato

Log odds
ratio

Std Emr ‘ Yariahce J ‘ K ‘

R T ) N U U U SR PR PRI DR B (Y Y
[ SR =R = e A s = A A e = =N - N R = A S A TR S

BT
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[ Group names

Group names for cohort or prospective studies

Mame for first group [e.g.. Treated) IVitamin E
Mame for gecond group [e.g.. Contral] IEontrol

Binary outcome in cohort or prospective studies

MName for events [e.g., Dead] IDied
MName for non-events (e.q., Alive] IAIive

Cancel I Apply

[ oe |

Vitami

——

nkE
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We need to add a column for the moderator, Dose

Click Insert > Column for > Moderator variable

E Comprehensive meta analysis - [Data]

File Edit Format View |Insert Identify Tools Computational options Analyses Help

R o [T o B
< Subgroups within study
Study name Yl Gl . StdEn Yariance J K L ] M u]
£ Copy of selected column CrmpEET S
L Outcome names
2 *— Blank row . -
B By T Time point names
= Blank rows
4 Copy of selected row(s) {8 Effect size data
|5 = Moderator variable
[ = Study
7|
| 38
-3
| 10
1

e Name the moderator > Dose
e Set the data type to Decimal

e Click Ok
z‘ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Run analyses —+ %\ D D”'n| §| é{; | E| %|’—'=| §|+'0.3 To'g H h |—_) -+ \/ |:|| %l EH ®|
Study name \é'tsli-g'dn E\?toatn;inN ‘ CS?;::'DI -?00{:'[?} Odds ratio Lofaﬁodds StdEm ‘ Yariance Dose ‘ K ‘ L ‘ t ‘ M ‘ o
1
|2 A
B ; .
4 9. Column format ﬂ
5
5 M ame
7
8
) Wariable name
% Calumn function IModerator LI
| 12 Diata type IDecimaI ;I
13
14 Decimals displayed IAuto LI
% Alignment IHight LI
| 17)
| 18]
| 19
20
21
22
23
24 Cancel
25 Ok
| 26| L |
27
28
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e Insert a column for > Moderator > Categorical with the name Grouping. This will be used to
code the dose as Low or High.

e |nsert a column for > Moderator > Decimal with the name Dose-C. This will be used to code the
dose, centered (to have a mean of zero).

e |nsert a column for > Moderator > Decimal with the name Dose-C2. This will be used to code
the Dose-C squared.

The screen should look like this

|E| Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanalyses + = O & @l & & BB E'—"'="'E|S% 95 -4 2+ [ 2] 218

Study name Eltsli-glg E\f_ll_toap;inN E[D)E::jol -Fg{:l[ﬂ (Odds ratia Lo[gaﬁodds StdErr Wariance Dose Grauping Dase-C Dase-C2 M a

~m e o=
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There are three options at this point

e Enter the data directly into CMA
e —or-Open the CMA data file
e —or— Copy the data from Excel

Here, we’ll show how to copy the data from Excel
e Switch to Excel and open the file “Vitamin E.x|s"”

o Highlight the rows and columns as shown (Columns A to E only), and press CTRL-C to copy to
clipboard

E - = Vitamin E.xlsx - Excel
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT
Al - I Study
A B C D E F G H I J K L M
1 |Study TxE Tx N C E CN Dose Grouping Dose-C  Dose-C2
2 |MIN.VIT.AOX, 1939 100 361 106 364 16.5 Low -526.263 276952.9
3 |Linixian A, 1993 1018 14792 1109 14792 33 Low -509.763 259858.5
4 |SU.VI.MAX, 2004 76 6481 98 6536 33 Low -509.763 259858.5
5 |ATBC, 1994 1300 14564 1770 14569 50 Low -492,763 242815.5
6 |Linxian B, 1993 157 1657 167 1661 60 Low -482.763 233060.3
7 |Lingu, 2001 38 1706 43 1705 200 Low -342.763 117486.6
8 |GISSI, 1999 488 5666 529 5668 330 Low -212.763 45268.16
9 |PPP, 2001 72 2231 68 2264 330 Low -212.763 45268.16
10 |HOPE, 2000 533 4761 537 4780 400 High -142.763 20381.32
11 |AREDS, 2001 251 2370 240 2387 400 High -142.763 20381.32
12 |PPS, 1994 15 433 29 431 440 High -102.763 10560.27
13 |VECAT, 2004 20 5895 11 598 500 High -42,7632 1828.688
14 [CHAOS, 1996 68 1035 52 967 600 High 57.23684 3276.056
15 |REACT, 2002 9 149 3 148 660 High 117.2368 1374448
16 |MRC/BHF HPS, 2002 1446 10269 1389 10267 660 High 117.2368 1374448
17 |SPACE, 2000 31 97 29 99 800 High 257.2368 66170.79
18 |WAVE, 2002 16 212 6 211 800 High 257.2368 66170.79
19 |ADCS, 1997 19 170 22 171 2000 High 1457.237 2123539
20 |DATATOP, 1998 73 399 64 401 2000 High 1457.237 2123539
21
22 542.7632
23
Column Name Description
F Dose The Average dose is 542.7632
G Grouping “Low” if dose is under 350
“High” if dose exceeds 350
H Centered dose Dose minus 542.7632
For Row 2 16.5 - 542.7632 = -526.263
| (Centered Dose)Squared For Row 2 (-526.263)% = 276952.9

e Switch to CMA
e Click in cell Study-name 1

Click here
© www.Meta-Analysis.com VitakainE —7—
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e Press [CTRL-V] to paste the data
e The screen should look like this

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Todl
Runanalyses =+ % [ = @

omputational options  Analyses Help

$ BB AE-=ES NS N>+ MWD

Study name

2| MINAIT.ADK,
3| Linixian &. 1993
4/ 51U Max, 2004
5/ ATBC. 1934
| Lirian B, 1933
7| Lingqu, 2001
8 GISS1. 1999
9/ PPR, 2001
10|HOPE. 2000
11|AREDS, 2001
12/ PPS, 1934
13|WVECAT. 2004
14|CHAOS, 1936
15/ REACT, 2002
16/ MRC/EHF HPS,
17| SPACE, 2000
18] WwialE, 2002
19| ADCS, 1997
20| DATATOP, 1938
21

| ErT—

il
Died
T=E
100
1ma
76
1800
157
a8
488
72
535
241
15
20
i3]
|
1446
kil
16
19
73

“itamin
E Tatal W

TeM

261
14732
6481
14564
1657
1706
SEE6
223
4761
2370
433
595
1035
143
10263
97
22
170
339

Contral
Died

CE

© www.Meta-Analysis.com

108
1103
98
1770
167
43
529
8
537
240
29
1
52

3
1383
29

&

22
)

Control
Tatal M

CH
364
14732
6536
14563
1661
1705
5663
2264
4780
2387
41
538
967
143
10267
93
N
17
4m

DOdds ratio LDEaﬁgdS StdEn
0933 0.070 015
0412 0092 0.045
0780 0,249 0154
1.020 0.020 0.036
0436 -0.086 0117
.81 0127 0.225
0416 0088 0066
1.077 0.074 017z
1.000 0.000 0085
1.080 0.0s8 0.095
0497 0630 0.326
1.856 0618 0,380
1.237 0213 0190
2107 1134 0677
1.048 0.046 0.040
1134 0126 0310
2789 1.026 0,429
0852 0160 0334
1179 0185 (AL

Vitamin E

Warianoe

0.027
0.002
0.024
0.00
0.014
0.051
0.004
0.030
0.004
0.003
0.108
0144
0.036
0.458
0.002
0.036
0.239
0n
0.035

Dose

Grauping

DoseC Dose-C2
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e Switch to Excel
e Highlight the columns for Dose, Grouping,Dose-C, and Dose-C2 as shown
e Click [CTRL-C]

E - = Vitarmin Esdsx - Excel
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT

F1 - fe || Dose
A B C D E F G H I J

1 |Study TxE Tx N CE CN Dose Grouping Dose-C  Dose-C2
2 |MINVIT.AOX, 1999 100 36l 106 364 16.5 Low -526.263 276952.9
3 |Linixian A, 1993 1018 14732 1109 14732 33 Low -509.763 259858.5
4 |SU.VILMAX, 2004 76 6481 98 6536 33 Low -509.763 259858.5
5 |ATBC, 1954 1800 14564 1770 14569 50 Low -492.763 242815.5
6 |Linxian B, 1993 157 1657 167 1661 60 Low -482.763 233060.3
7 |Lingu, 2001 38 1706 43 1705 200 Low -342.763 117486.6
8 |GIssl, 1999 438 2666 329 5663 330 Low -212.763 45268.16
9 |PPP, 2001 72 2231 68 2264 330 Low -212.763 45268.16
10 |HOPE, 2000 535 4761 537 4780 400 High -142.763 20381.32
11 | AREDS, 2001 251 2370 240 2387 400 High -142.763 20381.32
12 |PPS, 1954 15 433 29 431 440 High -102.763 10560.27
13 |VECAT, 2004 20 595 11 598 500 High -42.7632 1828.688
14 |CHAOS, 1996 68 1035 52 967 600 High 57.23684 3276.056
15 |REACT, 2002 9 149 3 1438 660 High 117.2368 1374448
16 | MRC/BHF HPS, 2002 1446 10269 1389 10267 660 High 117.2368 13744.48
17 |SPACE, 2000 31 97 29 99 800 High 257.2368 66170.79
18 | WAVE, 2002 16 212 1] 211 800 High 257.2368 66170.79
19 | ADCS, 1997 19 170 22 171 2000 High 1457.237 2123539
20 |DATATOP, 1998 73 399 64 401 2000 High 1457.237 2123539
21
22 342.7632
23
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e Switch to CMA

e (Click the cell Dose - 1

e Press CTRL-V to paste the data

@ Comprehensive meta analysis - [Data]

Click here

File Edit Format View Insert Identify Tools Computational options Analyses Help

Run analyses —+ %\ Dﬁ:n é cX: E % — = 'E

=2+ 8

/

Study name

1 Study
2| MINWIT. A0,
3| Linixian &, 1993
4| SUVLMax, 2004
5/ ATBC, 1934
E| Linsian B, 1993
7| Linqu, 2001
8| GISS1. 1999
9| PPP, 2001
10/ HOPE. 2000
11 AREDS, 2001
12| PPS, 1934
13 WECAT, 2004
14| CHADS, 1536
15/ REACT. 2002
16/ MRC/BHF HPS,
17| SPACE. 2000
18 WaAVE, 2002
18/ ADCS, 1997
20/ DATATOP, 1998
2
22

Witamin
E Died
T=E

100

ma

76

1800

157

38

408

72

535

281

15

20

BB

9

1448

il

16

13

73

Witamin
E TatalM

361
14732
6481
14564
1657
1706
5EE6
223
4761
2370
433
595
1035
143
10263
97
212
170
393

Control
Died
CE
106
1109
95
1770
167
43
523
[t
537
240
23
1Al
52
3
1389
29
B
22
64
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Contral
Tatal W

364
14732
6536
14564
1EE1
1705
5663
2264
4780
2387
431
598
967
148
10267
99
21
171
401

e
Ddds ratio | “°2235 | gy
pams| 0070 0165
ogiz| 0092 0.045
ore0| 0249 0154
1| oo 0036
oas| 008 0117
pest| 0127 0.225
ogls| 0088 0.066
1077 oom 0172
1o0|  oooo 0.085
1oe0|  ooss 0.035
457|059 036
1888|0818 0380
123 0o3 0150
307|113 0677
1048|0046 0.040
1138|012 0.310
2788|102 D429
pes2| 0160 0334
1178 0168 D188
Vitamin E

Yariahce

o027
0.on2
0.024
0.om
o014
0.0%1
0.004
0.030
0.004
0.003
0106
0144
0.036
0.458
0.on2
0.036
0233
AR
0.035

Doz

Doze| Grouping

16.500 Low

33.000 Low

33.000 Low

S0.000 Low

BO.000 Low
200.000 Low
330,000 Low
330,000 Low
400.000 High
400.000 High
440,000 High
500,000 High
BO0.000 High
EED.000 High
EED.000 High
800.000 High
800.000 High
2000.000 High
2000.000 High

Grouping

DoszeC DoseC2

Dose-C  DoseC2
526,263 276952.911
-B09.763 255858.477
A09.763 253858.477
-492. 763 2426815530
-482 7683 233060.267
-342763 117486.582

212763
212763
142763
142763
-02763
42763
57.237
17237
17237
267237
267237
1457 237
1457 237

45268.161
45268.161
20381.113
20381.3113
10560.267
1828688
3276.056
13744.477
13744.477
BE170.733
BE170.733
2123539.21
2123529.21


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

At this point we should check that the data has been copied correctly

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help
Rinanayses + 2 O @ EH & & BB E-"="Z S99 -~y >+ 4D
Study name \éitgli'gig EV_Ii_tDatrginN ES?;L?' -Eg{:l[ﬂ Odds ratio Lo[gaﬁodds Std Err Wariance Daze Grauping DoszeC Doze-C2
1| Study T=E TaM CE CH Dose Grouping Dase-C DoseC2
2| MINMIT.ADK, 100 361 106 364 0.933 -0.070 0.165 0.027 16.500 Low -526.263 2765952911
3| Linixian &, 1933 ma 14792 1109 14752 0.912 -0.092 0.045 0.002 33.000 Low 509,763 259058.477
4/ 51UV Mas, 2004 76 6481 98 B536 0.780 -0.249 0.154 0.024 33.000 Low 509,763 259058.477
5 ATBC. 1334 1800 14564 1770 14569 1.020 0.020 0.036 0.001 50.000 Low 492,763 242815.530
E| Linxian B. 1933 157 1657 167 1661 0.938 -0.086 0.117 0.014 E0.000 Low -482.763 233080.267
7| Lingu. 2001 38 1706 43 1705 0.881 0127 0.225 0.051 200.000 Low -342. 763 117486.582
8/ GIS51. 1339 438 5EEE 523 566G 0.918 -0.088 0.068 0.004 330,000 Low 212763 45268161
qIPPP 20m 72 | RR PPR4 1077 nn7d nizz nnzn AANNON 1 M2 7RI ARPRATRT
e C(Click anywhere in Row 1
e Select Edit > Delete row, and confirm Click here

@ Comprehensive meta analysis - [Data]

\

File | Edit Format View Insert Identify Tools Computational options Analyses Help
Run; %% Bookmark data =1 B ZE —'= e R e R A I A
Eollamy R _;toatr;:nN CS?;?' -Eg{:lrﬂ Odds ratio Loﬁaﬁ:ds StdEnr Wariance Dose Grouping Dose-C Dose-L2 M
1 B R (¥l CE CH Dose Grouping Dose-C Dose-C2
7|8 Copwysdaaiom GHEE e 106 34 pam| 00w 0165 0.027| 16500 Low 526,263 278952911
3| B2 Copy with header 14792 1103 14792 ngz| 00w 0.045 0002| 33000 Low 509,763 259958477
4| By Copy entire grid Bag1 8 5% 0780 0249 0.154 0.024| 33000 Low 509,763 259958477
5 14564 1770 1459 1.020 0,020 0.036 0001 50000 Low -492.763 242815530
g| B Paste GV | qesy 167 1681 09% 0088 0117 0014  E0000 Low -182.763 233060.267
7 % cu Ctex | 1706 43 1705 0.891 0127 0.225 0051 200000 Low 342,763 117436582
2 2 Delete oot | 55 529 568 0916|  -00se 0.065 0.004| 330000 Low 212763 45268161
5 2231 B8 2264 1.077 0,074 0172 0.030| 330000 Low 212,763 45268161
10 4751 537 4780 1,000 0,000 0.065 0.004| 400,000 High 142763 20381319
11 Delete study by 2370 20 2397 1.060 0,058 0.095 0.003| 400,000 High 142763 20381319
12| Delete colurnn 433 29 431 0497  -0ese 0.3% 0.106| 440,000 High 102,763 10560.267
13 595 1 598 1,656 0E18 0.380 0.144| 500,000 High 42763 1628588
14|  Editgroup names 1035 52 357 1237 0213 0.190 0.036|  E00.000 High 57.237 3276056
15 REALT, 2002 5 143 3 148 3107 1134 0.677 0.453|  BBO.OO0 High 17.237  13744.477
16| MRC/BHF HPS, 1445 10263 1383 10267 1048 0046 0.040 0002|  EB0.000 High 17.237  13744.477
=l coart annn - = -0 ac Qoo mo g o | ——— o a7 coranas
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o Double-click the Header cell for Dose and set the number of decimals displayed to 1
e Double-click the Header cell for Dose-C and set the number of decimals displayed to 1
e Double-click the Header cell for Dose-C2 and set the number of decimals displayed to 1

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 Eﬂ E @ é{: E % r— '= 'E *.0_8 fﬁg H - \If - + ‘/ D %i Ei @
Study name \é'tS?;'Q E\?loatn;inN C[U)?;?I -F;'{:lrﬂ Odds ratio Luﬁaﬁgds StdEn Wariance [ose Grouping [Dosze-C [Doze-C2 M

1| MINAIT A0, 100 E 106 364 0933 -0.070 0165 0.027 165 Low 5263 2769529
2| Linisian &, 1993 1018 14792 1109 14792 0312 -0.052 0.045 0.002 330 Low 5098 2598565
3/ 5L M, 2004 76 g8 [ i 330 Low 5098 2599585
4| ATBC, 1934 1800 14554 | & Column format e 50.0 Low 4328 2429155
5| Linsian B, 1993 157 1657 | | Name 60.0 Low 4828 2330603
£/ Linqu, 2001 kL] 1706 200.0 Low 3428 1174866
7| G551, 1939 488 5EGE 330.0 Low 2128 452682
8| PP, 2001 72 223 T — [Dose 330.0 Low 2128 452682
3| HOPE, 2000 535 4761 400.0 High 1428 203813
10| AREDS, 2001 251 2370 Column function |Moderator =l 400.0 High 1428 203813
11| PPS, 1994 15 433 - 440.0 High 1028 105603
12| VECAT, 2004 20 5395 DeED [Desinal =l 500.0 High 4238 187
13| CHAOS, 1996 68 1035 Decimals displayed = £00.0 High 57.2 3276.1
14| REACT, 2002 E] 149 N £E0.0 High 1172 137445
15| MRC/BHF HPS, 1445 10269 Alignment 2 G800 High 1172 137445
16| SPACE, 2000 3 97 3 800.0 High 2572 BR1708
17| WiAVE, 2002 16 212 5 800.0 High 2572 BR1708
18 4DCS, 1997 19 170 g 2000.0 High 14572 21235392
15| DATATOP, 1998 73 399 7 = 2000.0 High 14572 21235392
20 8

il

22

23 Cancel

24

= Ok

% L

27
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By default, the program is displaying the odds ratio as the effect size

We want to switch to the risk difference (RD)

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanalyses + %2 O 2 EH & & | 2R E'-"="S %88 -4 2>+ 143 @
Study name \é"itsli'gig E\u"_li_toagin“ EB?;L?' '?gtgtl[ﬂ Odds ratia Lo[gagodds Std Err Wariance Dose Grauping Dase-C Dose-C2

1| MINAAT ADX, 100 361 106 34 0,933 0.070 0,165 0.027 16.5 Low E%3 2769529
2| Linidian &, 1933 1018 14792 1109 14792 0.092 0.045 0.002 330 Low E09.8 2598545
3| 5LV Ma, 2004 76 5451 9% E536 0.243 0,154 0.024 330 Low E09.8 2598545
4/ ATBC, 19534 1800 14564 1770 1459 0.020 0.036 0.001 SO0 Low ATB 2428155
5| Lirsar B, 1993 157 1657 167 1681 Sort A-Z 0 Low 4328 2330603
6| Linqu, 2001 et 1706 42 17s R, 0 Low 3428 1174366
7| GIss1, 1999 400 5666 529 5GEG 0 Low 2128 452682
| PPP, 2001 72 227 %) 2264 Column properties 0 Low -212.8 45268.2
5| HOPE, 2000 535 4761 537 4780 e 0 High 1428 203813
10 AREDS, 2001 251 2370 40 237 = 0 High 1428 203813
11| PPS. 1994 15 433 23 431 Formulas 0 High 028 105603
12| VECAT, 2004 20 595 11 598 Show all selected indices 0 High 428 18287
13| CHADS, 1995 68 1035 52 957 o b the oriman ind 0 High 572 3271
14| REACT, 2002 g 149 3 148 ow only the primary index 0 High 117.2 137445
15| MRC/BHF HPS. 1446 10269 1383 10267 Set primary index to Odds ratio 0 High 117.2 137445
16| SPACE. 2000 k]l 97 23 99 [ p————— () Hich 2572 BRIT0G
17| wisvE . 2002 16 212 & 211 (520 High 9F72  BE170.8
18/ ADCS, 1997 19 170 22 171 0160 0.334 2000.0 High 1457.2 21235392
13| DATATOP, 1338 7 299 B4 40 0,165 0138 2000.0 High 1457.2 21235392
20

21

e Right-click on any of the yellow columns
e C(Click Customize computed effect size display
© www.Meta-Analysis.com Vitamin E — 13 —
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@ Comprehensive meta analysis - [Data]

e Tick Risk difference

e Select Risk difference in the drop-down box in the wizard

e De-select Odds ratio
e De-select log odds ratio
e Click Ok

The program now display the risk ratio rather than the odds ratio

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tocls Computational options Analyses Help
Run analyses —+ %\ D D‘u ﬂ @ é{: E % b b ’E ;n.g tﬁg H - \If -+ ‘/ D %l ii @
Study name \éltsli-glg Ev-ll-toagirh C[D)?;:jol -Fg{;tl[ﬂ diffzrlzt}c:e StdEn Wariance Dose Grouping DoseC DoseL2 ]
1) MINYIT AN, 100 361 106 364 0014 0.033 0.001 16.5 Low G263 2FE962.9
2| Linixian &, 1993 1o 14732 1109 14792 -0.008 0.003 0.000 33.0 Low 098 2598585
3| UMM, 2004 76 £481 B 6536 (IR 0.002 (1,a00 2201 EHEE SANERE -
a|aTBE, 1934 1800 14564 1770 1458|0002 004 | [ Effect size indices (B ===
5| Linsian B, 1993 157 1657 167 1681 -0.006 oo 0
6| Lingqu, 2001 k] 1708 43 1705 -0.003 0.005 a Use the falawing as the primary index
7| GISSI. 1999 4588 BEEE 529 BERS -0.007 0.005 0 |F|isk ET—— j
8 PPP, 2001 72 il B3 2264 000z 0.005 0
9/ HOPE. 2000 535 4761 B3F 4780 0.0an 0.006 0 . L
10| AREDS, 2001 251 2370 a0 27 0.005 noos. | Diselavcolmnsiontheseindies
11 PP5. 1934 15 433 29 41 -0.033 0os 0 i
12 VECAT, 2004 20 595 1 s8|  oms o003 E E:;z;“:{atio 2
13| CHAOS, 1996 B3 1035 52 967 ooz 0.011 0 [ Peto odds ratio
14| REACT, 2002 | 145 3 148 0.040 0.023 0 O LogPeto odds ratio
15 MRC/EHF HPS. 1446 10269 1389 10267 0.006 0.005 [ O FRisk ratio
16| SPACE, 2000 31 97 29 39 0027 0.086 4| O Logiskrato
17| wavE, 2002 16 212 B n 0,047 0.021 E Bisk difference
18| ADCS, 1997 19 170 2 17 amr 0.035 i O Stddiffin means
13/ DATATOR, 1933 73 333 B4 4 0.023 0.0z7 0 [ Hedges'sg
20 [ Difference in means
21 [ StdPaired Difference
22 [J  Conelation
23 [ Fisher'sZ
24 [ Rate ratio
25 [ Lograte ratio
7 [ Rate difference
o7 ] Hazard ratio -
28 ¥ Also show standard error
23 [V also show varance
30
kil " Show the primary index anly
32 * Shaw all selected indices
33
34
<

00 4.0 +
+.0 .00 ]

T2+ 8D

Click File > Save As and save the file

© www.Meta-Analysis.com

File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanayses + 2 D@ EH & & BB E | '—'="=
Sy e Yitamin “itamin Contral
E Died E Total M Died
1| MINMIT.ADR, 100 361 106
2| Linizian &, 1993 e 14792 1109
3 SUVLMAK, 2004 76 E481 98
4/ ATBC, 1334 1800 14564 1770
5| Linxian B, 1993 157 1657 167
G| Linqu, 2001 38 1706 43
7| GISSI, 1999 48 BEEE 529
8| PPR, 2001 72 221 E8
9/HOPE, 2000 535 4761 537
10/ AREDS, 2001 251 2370 240
11/ PPS, 1334 15 433 23
A2UETAT 200 el Far 11

%:gtr;tllﬂ dlffErlzI;c:e Std Err Wariahoe Dose Grouping Doze-C

364 -0.014 0.033 0.001 16.5 Low G26.3
14792 -0.008 0.003 0.000 33.0 Low -509.8
EG36 -0.003 0.002 0.000 33.0 Low 509.8
14563 0.002 0.004 0.000 50.0 Low 4928
1661 -0.008 0.00 0.000 BO.0 Low -482.8
1705 -0.003 0.005 0.000 200.0 Law -342.8
BEES -0.007 0.005 0.000 3300 Law 2128
2264 0.002 0.005 0.000 3300 Low 2128
4780 0.000 0.008 0.000 400.0 High 1428
2387 0.005 0.009 0.000 400.0 High 1428

431 -0.033 0.015 0.000 440.0 High -102.8

Ean nme nnna nAnn BN A Wink FLT

Vitamin E

Doze-C2 il

276352.3
2533685
2533585
2428155
2330603
1174866
452682
452682
203313
203313

10560.3
10907
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@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help
O New.. ViE & L R E s e L+ ]85 2@
== Open Ctrl+0Q Witarnin Control Contral FRiizk. . .
= ) _ E TatalM Died TotalN difference Std Err Wariance Doze Grouping [oze-C [Doze-C2 ]
Opening screen wizard
361 106 364 -0.014 0033 0.001 165 Low B2E3 27ES529
It 14732 1109 14732 -0.006 0002 0.000 330 Low 098 2598585
& save Ctrl+S 6481 98 E536 -0.003 0.002 0.000 33.0 Low -B09.8 2598585
14564 1770 14563 0.002 0.004 0.000 50.0 Low 4928 2428185
1657 167 1661 -0.006 0010 0.000 B0.0 Low -482.8  233060.3
&b Print... Ctrl+P 1706 43 1705 -0.003 0.005 0.000 200.0 Low 3428 1174866
@ Print setup... BEEE 529 BEES -0.007 0.005 0.000 330.0 Low 2128 452682
221 B8 2264 0.002 0.005 0.000 330.0 Low 2128 452682
Exit 4761 537 4780 0.000 0.006 0.000 400.0 High ‘1428 203813
10| AREDS, 200 241 2370 240 2387 0.005 0003 0.000 400.0 High -142.8 20381.3
11| PPS5, 1934 15 433 29 431 -0.033 0ms 0.000 440.0 High -102.8 10560.3
12| YECAT, 2004 20 535 " 538 nms 0.003 0.000 500.0 High -42.8 1828.7
13| CHADS, 1996 ] 1035 52 967 nma2 0o 0.000 EO0.0 High B7.2 32761
14| REACT, 2002 q 148 3 148 0.040 002z 0.001 EE0.0 High 17z 137445
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 analfsis - [C:\Users\Biostat\Dropbox\Workshops Three-Day\Vitamin E\Vitamin E.cma]
File Edit Format View InNsldanilmlomll aficnalonti fumal el
Rinanayses + 2 D @ EH & & BEB E'-'="E|8 WS -4 2>+ v [ 4 3D
“itamin “itamin Contral | Contral Risk ; }
Study name E Died E TatalN Died TotalN e Std Ermr Variance Dose Grouping Doge-C Doze-C2 U]
1| MINVIT.ADR, 100 361 106 364 -0.014 0.033 0.001 165 Low H263  27E9529
2| Linizian &, 1333 1ma 147532 1103 147592 -0.008 0.003 0.000 330 Low G038 2533585
3 SUYILMA, 2004 76 G481 a8 E536 -0.003 0.002 0.000 330 Low 098 2598585
4|ATBC, 1994 1800 14564 1770 14569 0.002 0.004 0.000 B0.0 Low 4328 2428155
5| Linxian B, 1993 157 1857 167 1661 -0.008 0.010 0.000 B0.0 Low 4828 2330603
& Lingu, 2001 ki 1706 43 1705 -0.003 0.005 0.000 2000 Low 3428 1174866
7| GISSI, 1939 488 SEEG 529 BEES -0.007 0.005 0.000 3300 Low 2128 452682
© www.Meta-Analysis.com Vitamin E — 15—
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By convention we’ve put the treated group (Vitamin E) in the first two columns and the control
(placebo) in the second two columns. Also by convention, we’ve defined “Event” as the presence of the
outcome (Death).

When we follow these conventions, and the outcome is a bad event (as it is here) if the treated group
does worse than the control, the risk difference will be greater than 0.

Therefore, in the present case, a risk difference greater than 0 indicates that Vitamin E was associated
with an increased risk of death.

It’s always a good idea to check at least one study and make sure that we have the direction right. For
this purpose we'll use the last study (DATATOP), where the risk difference is relatively large, and the
distinction between groups should be clear.

|E| Comprehensive meta analysis - [C:\Users\Biostat\Dropbox\Workshops Three-Day\Vitamin E\Vitamin E.cma]

File Edit Format View Insert Identify Tools Computational options Analyses Help
Run analyses =+ %= [ = % H é é{: ﬁ @ ="= ’E ] 50 H b2+ \/ |:| %l El @
Study name \é'tS?;'Q Ev-ll-loagm ES?;::?I -FS{:;?J diffg:;lr:ce Std Em Variance Dose Grouping Doge-C Dose-C2 ] M a

1| MINMT. AR, 100 361 106 364 0014 0033 0.001 165 Low B26.3 2769529
2| Linixian &, 1933 g 14792 1109 14792 -0.008 0.003 0.000 330 Low A09.8 2598585
3| 5U.WLMA, 2004 76 6481 98 E536 -0.003 0002 0.000 330 Low A09.8 2598585
4/ ATBC, 1954 1800 14564 1770 14569 0.002 0.004 0.000 50.0 Low 4928 2428155
5| Lirwian B, 1993 157 1657 167 1661 -0.008 0omo 0.000 B0.0 Low 4828 233080.3
6| Lingu, 2001 38 1708 43 1705 -0.003 0.005 0.000 200.0 Low 3428 1174866
7| GISS. 1993 458 SEEE 529 BEES -0.007 0.005 0.000 330.0 Low 2128 45268.2
8| PPP, 200 72 223 [=t:] 2264 0.002 0.005 0.000 330.0 Low 2128 45268.2
9/ HOPE, 2000 535 4761 537 4780 0.000 0.006 0.000 400.0 High -142.8 20361.3
10| AREDS, 2001 281 2370 240 2387 0.005 0.009 0.000 400.0 High -142.8 20381.3
11| PPS, 1994 15 433 29 43 -0.033 005 0.000 440.0 High 1028 10560.3
12| WECAT, 2004 20 555 1Al 558 0.0ms 0.009 0.000 500.0 High -42.8 1828.7
13| CHADS. 1996 5} 1035 52 967 omz2 0.0 0.000 600.0 High 57.2 32761
14/ REACT. 2002 9 143 3 148 0.040 0023 0.001 BE0.0 High 17.2 137445
15| MRC/BHF HPS, 1446 10263 1389 10267 0.008 0.005 0.000 BE0.0 High 17.2 137445
16| SPACE. 2000 ki 97 29 99 0.027 0.066 0.004 800.0 High 287.2 6E170.8
17 WiavE, 2002 18 212 B 21 0.047 0.021 0.000 800.0 High 287.2 6E170.8
18| ADCS, 1997 1) e T Reany 0.035 0.001 2000.0 High 14572 21235392
159/ DATATOP, 1938 73 333 B4 4 0.023 0027 0.001 2000.0 High 14572 21235392
20

21

Both groups have approximately the same number of patients (about 400) but the number of deaths is
higher in the Vitamin-E group than in the control group (73 vs. 64). The risk difference is positive
(+0.023), which means that the Vitamin-E group had a higher mortality risk.

© www.Meta-Analysis.com Vitamin E — 16 —
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e To run the analysis, click [Run analysis]

a analysis - [C\Users\Biostat\Dropbox\Workshops Three-Day\Vitamin E\Witamin E.cma]

File Edit Format Vi Insert Identify Tools Computational options Analyses Help
Runsnalyses + 2 N EHEH| & & BER E'-"'="E|M 98 ~ |4 >+ [ ] 2& 3@
gfuay name \éltS?;IQ EV_ll_tDatrginN E[o)?;:jol ];gtr;tllﬂ diff':rlzl;ce StdEn Variance Doze Grouping Dosze-C [Doze-C2

1) MINIT.ADN, 100 361 106 364 -0.014 0.033 0.00 165 Low 5263 2769529
2| Liniwian &, 1993 g 14792 1109 14792 -0.006 0.003 0.000 330 Low -509.8 2598585
3| 5L MAX, 2004 7B E481 98 E53E -0.003 0.002 0.000 33.0 Low -509.8 2598585
4/ ATBC. 1354 1800 14564 1770 14563 0.002 0.004 0.000 50.0 Low 4928 2428185
5| Linxian B, 1993 157 1657 167 1661 -0.006 0.010 0.000 B0.0 Low -482.8 2330603
& Lingqu, 2001 38 1706 43 1705 -0.003 0.005 0.000 200.0 Low 3428 1174866
7| GISS1. 1939 488 5EEE 523 BEES -0.007 0.005 0.000 3300 Low 128 45268.2
8| PR, 2001 72 2231 53 2264 0.002 0.005 0.000 330.0 Low 2128 45268.2
9/ HOPE. 2000 535 4761 537 4780 0.000 0.006 0.000 400.0 High 1428 20381.3
10| AREDS, 2001 251 2370 240 2387 0.005 0.009 0.000 400.0 High -142.8 20381.3
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This is the basic analysis screen

Initially, the program displays the fixed-effect analysis. This is indicated by the tab at the bottom and
the label in the plot.

|E| Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry 173 Next table - High resolution piot | [gh Selectby ... | 4 Effect measure: Risk difference - IE‘ D EE TT + E F| % @
Model Study name Statistics for each study Risk. difference and 95% C| ‘wheight [Fixed]
s || S | ge e | (i || Upmlnh | 2%e || pete || 9@y aiE 0,000 0125 0.250 eEondi
difference o
MINMIT.ADH, 1933 0014 0033 0.001 -0.080 0.051 0424 0E72 —_— 014
Linixian &, 1993 -0.008 0.0oz 0.000 0.0z -0.000 -2.048 0041 + 16.89
SUVILMAK, 2004 -0.003 0002 0.000 -0.007 0.0m -1.624 0104 37.64 I
ATBC, 1934 000z 0.004 0.000 -0.005 omo 0.547 0554 F 1032 H
Liriwian B. 7993 -0.006 0010 0.000 -0.026 0014 1.562 0574 —i 143
Lingu, 2001 -0.003 0.005 0.000 03 0.007 0.565 0572 - o.60 0
GISS51. 1939 -0.007 0.005 0.000 0ms 0.003 1342 0180 —+ 5291
PPP. 2001 0.002 0.005 0.000 -0.008 omz2 0.432 0666 T 567 11
HOFE, 2000 0.000 0.008 0.000 03 oma 0.004 0357 -+ 3641
AREDS. 2001 0.005 0.009 0.000 amz 0023 0.608 0543 - 1.96 |
PPS, 1334 -0.033 0.0ms 0.000 -0.062 -0.003 2187 0023 — 068 |
WECAT, 2004 0ms 0.009 0.000 -0.003 0.033 1.653 noss — 180
CHADS. 1936 nmz oo 0.000 -0.009 0033 1127 0.260 T+ 1.36 |
REACT, 2002 0.040 0.023 0.0m -0.004 0.085 1.768 0077 — 030]
MRC/BHF HPS, 2002 0.006 0.005 0.000 -0.004 0ms 1148 0251 e 657 0
SPACE. 2000 0027 0.086 0.004 0102 0156 0.405 0E36 0.04
WAVE 2002 0.047 0.021 0.000 0.005 0.083 2193 n0.0zs — 033
B 1997 007 0.035 0.001 0,086 0.052 0,480 0E31 —_— 012

DATAYOF, 1992 0023 o.oe7 0.001 0029 0.078 0877 0380 — 0.2

Fixed -0.002 0.001 0.000 -0.004 0.001 -1.279 0.201
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To get a better sense of the dispersion

e Right-click on the forest plot

e C(Click Customized and set the scale to .1

e Right-click on the Risk Difference column and Sort Low-High
e C(Click the tool to display residuals

3] Comprehensive meta analysis - [Analysis] = |3 &
Fle Edit Format View Computational options Analyses Help
+ Data entry +3 Next table - High resolution plot | [l Selectby .. | =+ Effect measure: Riskdifference  ~[E] ]| 22 TTHE H T ®
Madsl Study name Statistics for each study Risk SMerence and 95% 1 Weight Fired) Residual (Fixed)
sk | Stendard |y | Lowerlint | Upperlint | Zalue | plake | 010 005 0.00 0.05 010 Relative weight Std Residual
Pz || o

PPS, 1984 0m3 005 0000 Qoe2 003 2187 0029 —+— 06| 209
ADCS. 1997 007 00% 000 Q0% 002 0480 D0g3 012 044 []
MINAT ACK, 1388 om4 003 000 00e0 0051 042 D6 014 3 ]
51551, 1333 0007 0O 0000 408 0003 1342 0180 — 5230 10
Lirisisn 4, 1933 0005 0003 0o Om2z 0000 2048 D041 - 16,89 I 57—
Linwian B, 1333 0006 0O Qo0 Qo6 o0l 0%z 05M — 143 an []
SUVLMAX, 2004 DON: om0 nooo 0007 oooi 62 014 m 3764 - A6
Lingu. 2001 0003 0005 0o Om3 0007 0565 D5 — 560l a7 [
HOPE. 2000 0000 006 0000 Am3  0M3 0004 089 — Er 025 1
ATBE, 1934 Doz 0ol 0oo0 0005 om0 0547 0S84 4 e | o -
PEP, 2001 D002 00 000 Q08 oMz 0432 0668 14— 567l 078 ]
AREDS, 2001 DOS 00| nooo Om2 002 0608 D543 —t— 15| 073 -
MRC/BHF HPS, 2002 0006 0OS 000 Q04 00S 1148 02 4 557 1.53 ]
£HADS, 1336 Dmz o 0oM oooo 0m8 0@ 112 020 N 13 129 -
VECAT, 2004 0MS 0ol 0o0 0003 003 165 00se R 80| T84 —
DATATOR, 1998 0023 00 0oM Qm8 007 087 033 021 034 -
SPALE, 2000 D07 00BE 0o 0102 01% 0405 0686 o 043 ]
REACT, 2002 000 00z oon Qo4 005 178 0077 030 1.84 1
WAVE, 2002 D047 00A nooo oo0s o0 2133 00 - a3 227 —

Fised 02 0001 0000 QoM ool 427 020 4

It seems that about half the effects are less than zero (favors control) while half are greater than zero
(favors Vitamin E).

The effects seem to vary. There is little (if any) overlap between the confidence interval of the first
studies and the last. While the confidence interval for most studies overlap the mean effect, some
barely do so. This suggests that the impact of Vitamin E may vary from study to study. We'll see the
corresponding statistics momentarily.

We are not going to use the fixed-effect model, but if we were, we would interpret the results as
follows.

The pooled effect is -0.002 which means that the persons in the control group were less likely to die.
Specifically, if we assigned 1,000 people to Vitamin E and 1,000 people to control, we would expect to
see 2 more deaths in the Vitamin E group as compared with the control group. The confidence interval
is -0.004 to +0.001, which includes 0.000. Therefore, we cannot rule out the null hypothesis that the risk
of death is identical in the two groups. Similarly, the Z-value for a test of the null is -1.279 with p=0.201.
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e Click [Both models]
e  Turn off the display of residuals

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4+ Data entry 3 Next table - High resolution piot | [Ey Selectby . | + Effect measure: Riskdifference  ~[S]|[]| |22 77| EI Xz :lD
Model Study name Statistics for each study Risk difference and 95% C1 “wieight (Fixed) ‘weight (Random)
i | B | oo || el || Ukpie | 2o || pitio | @i 005 0.00 005 010 R Rt
difference emar

PPS, 1934 -0.023 oms 0.000 -0.062 000z 2187 0.023 —_1 [f=:]) 1538
ADCS, 1997 0mz 0.035 oom -0.086 no52 -0.480 0EH 012 0.30 |
MINMIT A0, 1333 004 0033 oom -0.080 nost 0424 072 014 0.33]
GISS1, 1933 -0.007 0.005 0.000 -0.ms 0.003 1342 0.180 —T 5230 203
Linixian &, 1933 -0.006 0.003 0.000 -0.mz2 -0.000 2048 0.041 — 1639 1376 I
Linwian B, 1993 -0.006 omo 0.000 -0.026 nod 0562 0574 — 143] 305 ]
SUMIMAK, 2004 -0.003 0.2 0.000 -0.007 oo 1624 0104 -+ 3764 16.76 [l
Lingu, 2001 -0.003 0.005 0.000 -0.013 0.007 -0.565 0.572 —r 5600 il |
HOPE, 2000 0.000 0.006 0.000 -0.m3 oms 0.004 0.997 — 3641 6300
ATBC, 1994 0.o02 0.004 0.000 -0.005 omo 0547 0.504 b plkry | 140l
PPP. 200 0.on2 0.005 0.000 -0.008 omz 0432 0.EEE e 567 237l
AREDS, 200 0.005 0009 0.000 -0.mz ooz 0D 0.543 -1 191 391
MRC/BHF HPS, 2002 0.00g 0.005 0.000 -0.004 oms 17148 0.281 T 657l ERRN |
CH&0S, 1936 ooz oo 0.000 -0.003 0033 1127 0.260 e 1361 23zl
VECAT, 2004 oms 0.003 0.000 -0.003 0033 1653 0.098 T— 1800 3631
DATATOR, 1933 0023 nn27 oom -0.023 0076 0877 0.380 021 052 |
SPACE, 2000 ooz 0066 0.004 0102 0156 0.405 0.E36 o4 no3
BEALT2002 0040 n0n23 oom -0.004 0.085 1768 0.077 030] 07|
WAVE., 2002 0.047 0.021 0.000 0.005 0.083 2183 0.028 e E— 033 0.80|

Fined -0.002 0.001 0.000 -0.004 0.001 A.279 0.201 R

Randam -0.000 0.002 0.000 -0.004 0.004 0076 0.940 T

Under the fixed-effect model the pooled effect size is -0.002, while under the random-effects model the
pooled effect size is -0.000.

e The fixed-effect model would be appropriate if all the studies were virtual replicates of each
other, which is not the case here. The dose varied, the patients varied.

e The random-effects model would be appropriate if the studies vary in ways that may impact the

effect size (such as those mentioned immediately above). Therefore, we will use the random-
effects model.
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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
+ Data entry 3 Next table - High resolution piot | [gh Selectby .. | + Effectmeasure: Riskdifference  ~[E| ]| SETT|E F | & &)
Model Study name Statistics far each study Risk difference and 95% CI Weight (R andom]
Fisk | Standad |y iance | Lowerlink | Upperlimk | Z4ekis | p¥ahe | 010 005 000 05 010 Relative weight
difference emar
PPS, 1934 0033 oms 0ooo -0.082 -0.003 -2.187 0023 o s a— 188
ADCS. 1997 00m7 0035 noo -0.086 0.052 -0.480 x| 030 ]
MINWIT.ADK, 1993 0014 0.033 0.001 -0.080 0.051 0424 0672 033
GISS]. 1933 -0.007 0.005 0.aoo QUK 0.003 -1.342 o180 — 203l
Linizian A, 1993 -0.006 0.003 0.000 -0.012 -0.000 -2.048 004 - 1276 Il
Lirwian B. 1993 0,006 omo 0.aoo -0.026 04 0562 0574 — 3050
SLLWVIL M, 2004 -0.003 0.002 0.000 -0.007 0.001 -1.624 0104 -+ 16.76 Il
Linqu. 2001 0003 0005 0.aoo 0.3 0.007 -0.565 0572 — |
HOPE. 2000 0.000 0.006 0.000 -0.013 003 0.004 0337 — R |
ATBC. 1934 0002 0.004 0ooo -0.005 omo 0.547 0584 T 1.40
PR, 2001 0.0z 0.005 0.000 -0.008 ooz 0.432 0,666 -1 237l
AREDS, 2007 0.o0e 0003 0ooo omz o.oz3 0.808 0543 -1 3951
MRC/BHF HPS, 2002 0.006 0.005 0.000 -0.004 0.5 1.148 0.281 T AR |
CHAOS, 1398 omz oo 0ooo -0.009 0033 1z 0.260 i z3z1
VECAT, 2004 0ms n0.a03 0.aoo -0.003 0.033 163 0038 T— 3691
DATATOP, 1932 0.023 n.oz7 0.001 -0.029 0.07e 0.877 0.380 05z |
SPACE. 2000 0027 006 nno4 0102 0156 0.405 0B8R 0.09
REALCT. 2002 0.040 0023 0.001 -0.004 0.085 1.768 0.077 07|
. 2002 0.047 0oz 0.aoo 0.005 0.083 2143 0.0za R 080 |
Randomn -0.000 0.002 0.000 -0.004 (0.004 -0.076 0.340 T

A quick view of the plot suggests the following

e About half the effects are less than zero (favors control) while half are greater than zero (favors
Vitamin E).

e The summary effect is -0.000 with a Cl of -0.004 to +0.004. Thus, the mean effect is essentially
zero.

e The summary effect has a Z-value -0.076 a p-value of < 0.940. Thus we cannot reject the null
hypotheses that the true risk ratio is 1.0.

Thus, it’s clear that there’s no evidence that the mean risk of death is different in one group than the
other, when averaged over the universe of relevant studies.

What about the variance in effect size? The observed effect sizes vary from -0.033 to +0.047 (thee
additional deaths per 1,000 people in the control group to 5 additional deaths per 1,000 people in the
Vitamin E group). What proportion of this variance reflects differences in true effect sizes (rather than
sampling error)?
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Click Next table

[ Comprehensive meta analysis - [Analysis]

=&
File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table - High resolution plot | [gh Selectby . | 4 Effectmeasure: Riskditference  ~[S][]| 22 TT &+ E F| & @&
Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared
Humber Point  Standard Lower  Upper Tau  Standard
Model Studies  estimate  enor  Varance  limit imit Z-value  P-value Q-value  df (@) P-value I-squared Squared  Emor  Varance  Tau
Fixed 13 0002 0001 0.000 -0.004 .0m 1273 0.2m 27.868 13 00g4 35403 0.000 0.000 0.000 0.004
Random 13 -0.000 0002 0.000 -0.004 0.004 007 0840
Because the numbers are so small, click Format > Increase decimals two times
[F] Comprehensive meta analysis - [Analysis] b=
File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table - High resolution piot | [g Select by ... | - Effect measure: Riskdifference  ~|[E]|[]|Z2 I/ E F & @&
Model Effect size and 95% confidence interval Test of null (2-Tail] Heterogeneity Tau-squared
MNumber Point Standard Lower Upper Tau Standard
Model Studies  estimate  emor  Variance  limit limit Zvalue  P-value Q-value  df (@) P-value I-squared Squared  Emor  Variance  Tau
Fixed 19 000158 000123 000000 000400 000084 27868 0.20102 27.86781 1800000  00B410 354093 000002 000002 000000 000433
Random 19 000015 000185 000000 000398 000368 007558 0.93976

Under the null hypothesis that the difference between groups is identical for all studies, the expected
value of Q is equal to the degrees of freedom (number of studies minus 1), which is 18. The observed
value of Q is 27.86781. This exceeds the expected value by enough that it is statistically significant, with
p=0.06410 (by convention, the criterion alpha for this test is 0.10 rather than 0.05 since the test typically

has low power).

How much variance is there?

2 is 35.40, which tells us that about 35% of the variance in observed effects reflects variance in true

effects, while the balance (65%) reflects sampling error.

T?, the variance of true effect sizes is 0.00002 while T, the standard deviation of true effect sizes is
0.00433.
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We can use this to get a sense of the dispersion by using the spreadsheet as shown here.

e Open the spreadsheet [Prediction Intervals.xls]

e Select the tab for [Means]

e In CMA select Risk Difference as the index

e Copythe A|B|C|D values as shown from CMA to Excel

[ comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

4+ Data entry 13 Next table - High resolution plot | [Fh Selectby . | - Effect measure: Riskdifference  ~|[E]|[] EETT = E F| & @
Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point  Standard Lower Upper Tau Standard
Model Studies  estimate  emor  Variance limit limit Z-value  P-value Q-value df[@) P-value I-squared Squared  Emor  Variance  Tau
Fised 19 000758 00MZ3 000000 000400 O.00084 127866 0.20102 27.86781 1800000  0.0B410  35.40934 000002 000002 0.00000 000433
Random 19 000015 OOMSS 000000 000338 000368 007558 093976

tt ot I
K

Figure 1
E - = Prediction intervals xlsx - Excel
il3 HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEEW  ACROBAT
K14 - p 22
A B C D E F
1 Prediction intervals for D, d, g, RD
2
3 Enter values in shaded cells only
4
° —
& Number of studies 19 A
7 Degrees of freedom 17 p. 130
8 Critical value for t (95% interval) 2.109816 p. 131
9 Mean effect (random effect weights) -0.000150 12.7 B
10 Tau-squared 0.000020 16.5 C
11 Variance of M * 0.000000 12.8 D
12 N—/
13 Prediction interval
14 Mean -0.000150
15 Prediction interval (35%) lower limit -0.009585 17.7|
16 Prediction interval (95%) upper limit 0.009285 17.8
17

)

The confidence interval is —0.00398 to +0.00368 (We can read the Cl from Figure 1 because the index
here is the raw difference). In Excel, we see the prediction interval is -0.00959 to +0.00929.
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The true effect size varies from study to study. The mean effect size probably falls in the range of
-0.00398 to +0.00368. The true effect size for any single study will usually fall in the range of -0.00959
to +0.00929.

Thus, even if we assume that the mean effect is actually zero, the more important point is that the
effect size in any single study may differ substantially from zero. If we assume that the effects are
normally distributed, then the data suggest that in some studies Vitamin E could reduce the risk of death
by 1 in 100, while in others it could increase the risk of death by 1 in 100.

The next step is to try and explain some of this variance. Where is Vitamin E helpful, and where is it
harmful?

The researchers hypothesized that Vitamin E in higher doses would be harmful. We can perform two
kinds of analyses to test this hypothesis.

e We can treat dose as a dichotomy (high vs. low) and compare the risk difference by this
grouping.

e Or, we can treat dose as a continuous variable and assess the relationship between dose and
risk difference.

We'll do both.
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Subgroups analysis

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4+ Data entry +3 Next table } High resolution plot | [gh Selectby ... | <4 Effect measure: Risk difference 2 IE‘ I:‘ EE TT :t- E F| @ @
Model Study name Statistics for each study Risk difference and 95% C
sk | Stangad | ypiane | Lowerlmit | Upper it | Z¥ale | pVale | 010 005 0.00 0.0 010
FPS5. 1334 -0.033 005 0.000 -0.062 -0.003 -2.187 0.029 o
ADCS, 1937 0017 0.035 0.00m -0.036 0.0sz2 -0.480 0Ex
MINIT.AD, 1999 0014 0.033 0.0m -0.080 0.051 -0.424 0672
GISSI, 1939 0007 0.005 0.000 RINE] 000z -1.342 0180 —r
Linixiar &, 1933 -0.006 0.003 0.000 0.2 -0.000 -2.048 0041 —
Linwian B, 1933 -0.008 nmn 0.000 0026 04 -0.562 0.574 —
SUMLMax, 2004 -0.003 0.00z2 0.000 -0.007 0.0m -1.624 0104 -+
Lingu. 2001 -0.003 0.005 0.000 0013 0.007 -0.565 0572 —
HOPE, 2000 0.000 0.006 0.000 0.3 0013 0.004 0837 —
ATBC, 1934 000z 0.004 0.000 0.005 0.oo 0.547 0584 =
PPR, 2001 nooz 0.005 0.000 -0.008 nma 0432 (.EEE ——
AREDS, 200 0.00& 0.009 0.000 0.2 0023 0608 0542 —r
MRC/BHF HPS, 2002 0.006 0.005 0.000 0.004 0ms 1148 0251 T
CHAOS, 1936 nomz 0o 0.000 0.003 003z 1127 0260 -\
WECAT, 2004 nms 0.003 0.000 0.003 0.033 1.653 0.098 T—
DATATOP, 1338 0023 0.027 0.0m 0.023 0.076 0.877 0380
SPACE. 2000 0027 0.066 0.004 010z 0.156 0.405 0686
REALT, 2002 0.040 0.023 0.00m 0.004 0.085 1.7e8 0077
WAVE, 2002 0.047 0.0 0.000 0.005 n.0as 2193 0.028 —
R andom 0.000 0.00z2 0.000 0.004 0.004 0.076 0.940 T
Click Computational options > Group by > Grouping
|E| Comprehensive meta analysis - [Analysis]
Eile Edit Format View | Computational options Analyses Help
+ Data entry 13 ne + Effect measure b felectby ... | == Effect measure: Risk difference EIDEETIHE F| 2 @
[ 1 CIlevel 95% 3
Model Study na atistics for each study Risk difference and 953 Cl
&y select by ...
= m Lower limit | Upper limit | Z4alue pialue 010 -0.05 0.00 0.05 010
=
PPS. 1334 Compare groups 1] -0.062 0003 2187 nn2g B a—
ADCS, 1997 ] R 1 -0.086 0052 0480 0EN
MINVITA0k 1 2 Miedand andom effectsoptions by gy gom 044 nev
GI551, 1933 0.007 0.00% 0.000 0018 0.00z 1.342 0180 —T
Linixian &, 1933 0.008 0.003 0.000 0mz 0000 -2.048 0041 —
Linwian B, 1993 0.006 n0.oo 0.000 0.026 0.014 0,562 0574 —
SUWLMAN, 2004 0.003 0.0z 0.000 0.007 n.om 1.624 0104 +
@ Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
+ Data entry 13+ Next table :{— High resolution plot % Select by ... | =+ Effect measure: Risk difference < |E| I:‘ EE TT :{- E :E ’j @
fdadel Study name Statistics for each study Rizk difference and 95% Cl
sk | Standard |y ance | Lower it | Upperlimt | Zvelus | pieke | 010 005 om0 010
PPS, 1934 0033 0.015 0.000 £ Group by .. [
ADCS, 1337 0.m7 0.035 0.00 T
MIN T A0, 1558 014 0,03 0.0 Run a geparate analysis for each level of ... .
GISSI, 1993 {0.007 0.005 0.000
Liniwian &, 1993 (0.008 0.00z 0.000 |Grou in j
Linian B, 1993 0008 ooln nom ey
SUWIL A, 2004 0.003 0.0oz2 0.000
Linqu, 2001 0.003 0.005 0.000 W &lso run analysis across levels of grouping
HOPE, 2000 0.000 0.006 0.000 .
ATBC, 1934 0.002 0.004 0.000 v Compare effect at different levels of gouping
PPP. 2001 0.002 0.005 0.000
AREDS, 2001 0.005 0.003 0.000
MRC/BHF HPS, 2002 0,006 0.005 0.000 Cancel Feset Ok
CHAOS, 1936 omz 0.om 0.000
WECAT. 2004 0os 0.003 0.000 1
DATATOR, 1338 0023 0.027 0.0m \
SPACE, 2000 ooz7 0.088 0.004 0102 0156 0.408 0686
REACT, 2002 0.040 0.023 0.001 0.004 0.085 1.768 0.077
WwAYE, 2002 0.047 0.021 n.ooo 0.005 0089 2193 n.oz2a —
Randaom 0.000 0.002 0.000 0.004 0.004 0.078 0.940 T
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Click Computational options > Mixed and random effects options
Select the first option button in both sections

|E| Comprehensive meta analysis - [Analysis]

File Edit Format View | Computational options Analyses Help
+ Data entry 13 Ne + Effect measure ¥ felectby .. | =+ Effect measure: Risk difference “ IE‘ D EE TT + E ¥l @
[ 1 CIlevel 95% 3
Model g:ﬁﬂ;:ﬁ Statistics for each study Risk difference and 952 CI
% Select by ...
% Ty Vaiiance | Lower limit | Upper imit | Z4/alue pHalue 010 -0.05 0.o0 0.05 010
High P [ 5 000 0082 D003 2167 0.029 ———
High AF " » ] 0000 -nmz 0022 0.&038 0.643 o
High YN Mixed and random effects options | Qoo 000 0015 1143 0.251 4
High CH&05. 1996 00 0000 -0.003 003z 1127 0.260 —_
High WECAT, 2004 0003 0.000 -0.003 0033 1.653 0.033 —
High DATATOP, 1992 07 oo -0.029 007 kT 0.380
High SPACE, 2000 0066 0.004 0102 0156 0.405 0.636
High REACT, 2002 002z oo -0.004 0.085 1.768 0077
High WwAWE, 2002 0021 0.000 0.005 0.0a3 2193 0.0z3 —
@ Comprehensive meta analysis - [Analysis]
File Edit Format Wiew Computational cptions Analyses Help
4+ Data entry +3 Next table :{» High resolution plot | [Bhy Selectby .. =+ Effect measure: Risk difference e IE‘ I:‘ EE TT :T"- E Flle @
todel E:sa;:; Study name ’ Statistics for sach study L &ance and 95% CI
i Mixed and random effects options
Risk Standard = P
difference emar g L3 01D
High PP3. 1934 0.033 0ms Combining studies within a subgroup -
High AREDS. 2001 0.0oa 0.003
High MRC/BHF HPS. 2002 0.0os 0,005 e Companent Sross subgroups T+
High CHADS, 1996 nmz 0o Jar
High WECAT, 2004 nms 0.003 T
High DATATOP, 1338 0.023 0.027 ¢~ Donot assume a common among-study variance component acioss subgroups (do
High SPACE, 2000 0.027 0.0E6 not pool within-group estimates of tau-squared). This is the option used by Revtdan
High REACT, 2002 0.040 0023
High WAVE, 2002 0.047 0021 —H
High ADCS, 1997 0m7 0035 . _
H:gh HOPE, 2000 0000 0008 Combining subgroups to yield an overall effect o
R atdom High 0.006 0003 . " =
o
Low ATBC, 1354 0002 0004 Combing subgroups using fixed effect model i
Low PP, 20 0.002 005 " Combine subgroups using random effects model b
Low MIRAT 205, 1939 0014 0033
Low GISSI, 1333 0.007 0.005 +—
Low Lirixian & 1333 -0.006 0.003 —+|
Low Lirvian B. 1933 0.005 0.010 Cancel | | ——
Low SUNVLMAK, 2004 0003 0.002 1
Lo Linqu, 2001 0003 0.005L ——
Random Low 0003 0.002 il Rl oo 1589 AR -+
Random  Oweral 0.0m 0.002 0.000 -0.004 0.002 0481 0.E45 | | I
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Right-click on Risk Difference and sort from low to high

The screen should look like this

|E| Comprehensive meta analysis - [Analysis]

Eile Edit Format View Computational options Analyses Help
4+ Data entry 13 Mext table :{» High resolution plot % Select by .. -+ Effect measure: Risk difference - E‘ I:‘ EE TT :E- E :E j @
Model g:sﬂgﬁ; Study name Statistics for each study Risk difference and 95% Cl
gk | Standerd |y oance | Lower it | Upperlimit | Zvale | pifale 010 008 0,00 005 010
High PPS. 1934 -0.033 0.Mm5 0.000 -0.062 -0.003 2187 0.023 o
High ADCS, 1997 0.m7 0.035 0.007 -0.086 0.052 -0.480 0631
High HOPE. 2000 0.000 0.008 0.000 0012 0oz 0.004 0.8s7 —t
High AREDS. 2001 0.005 0.008 0.000 01z n.0zz 0602 0542 —_1—
High MRC/BEHF HPS, 2002 0.008 0.008 0.000 -0.004 0015 1148 0251 T
High CHADS, 1936 nmz 0.0 0.000 -0.009 003z 1127 0.260 —_—
High WECAT, 2004 nms 0.009 0.000 -0.002 003z 1653 n.0sg ——
High DATATOP, 1998 0.023 0.027 0.007 -0.029 0.076 0877 0.380
High SPACE, 2000 0027 0.068 0.004 0102 0156 0.405 0,686
High REACT, 2002 0.040 0.023 0.001 -0.004 0.085 1.768 nov7
High WAWE, 2002 0.047 0.021 0.000 0.005 n.0e3 2183 n.0zg R
Random  High 0.008 0.003 0.000 -0.000 0oz 1.854 0.064 =
Low MIMWIT A0, 1939 0014 0.033 0.001 -0.080 0.051 -0.424 nevz
Low GISSI, 1933 -0.007 0.005 0.000 -0.018 0.003 1342 n18a —
Lo Lirixiat A, 1393 -0.006 0.003 0.000 -0.mz -0.000 -2.048 0.041 —
Low Lirwian B. 1993 -0.006 0.mao 0.000 -0.026 0014 0562 0574 —
Low SULWLMA, 2004 -0.003 0.002 0.000 -0.007 0.0 -1.624 0104 -+
Low Lingqu, 2001 -0.003 0.008 0.000 0012 0.007 -0.565 nsvz —r
Low ATELC, 1934 n.o0z 0.004 0.000 -0.005 oo 0547 0584 -
Low PPF., 200 n.o0z 0.005 0.000 -0.008 0oz 0432 0.6EE —1—
Random Lo -0.003 0.002 0.000 -0.007 0.001 -1.589 o1z —
Random  Overal -0.00 0.002 0.000 -0.004 0.002 -0.461 0645 b

The studies at the top (high dose) tend to fall on the right-hand side of zero, indicating that Vitamin E
was associated with increased risk of death. The studies at the bottom (low dose) tend to fall on the
left-hand side of zero or at zero, indicating that (if anything) Vitamin E is associated with decreased risk
of death.

To get a better sense of the difference we can hide the individual studies and expand the scale

E Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry +3 Next table - High resolution piot | [y Selectby .. | =+ Effect measure: Riskdifference -~ [E]|[]|SE T E F ||t &
Model E:EEEI:S Study name Statistics for each study Risk difference and 95% Cl
gk | S| yaiance | Lowerimit | Upperlimt | ZVae | palue 002 00 000 001 002
Random  High 0.006 0.003 0.000 -0.000 nmz 1.854 0.064
Fiandam Low 0.003 0.002 0.000 -0.007 0.0 -1.589 0112 —
Flandom Overal 0.001 0.002 0.000 -0.004 0.002 -0.461 0.645 —H—

For the high-dose studies the mean effect is .006. This means that Vitamin E is associated with 6
additional deaths per 1,000 people. The confidence interval is -0.000 to 0.012 (At one extreme, Vitamin
E could be associated with 0 additional deaths per 1,000 people. At the other extreme it could be
associated with 12 additional deaths per 1,000 people). The test of the null (that the risk of death is the
same for high-dose Vitamin E vs. Control) yields a Z-value of 1.854 and a p-value is 0.064.

For the low-dose studies the mean effect is -.003. This means that Vitamin E is associated with 3 fewer
deaths per 1,000 people. The confidence interval is -0.007 to 0.001 (At one extreme Vitamin E could be
associated with 7 fewer deaths per 1,000 people. At the other extreme, Vitamin E could be associated
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with 1 additional death per 1,000 people. The test of the null (that the risk of death is the same for low-
dose Vitamin E vs. Control) yields a Z-value of -1.589 and a p-value is 0.112.

If we use the conventional criterion of 0.05, neither the risk associated with high-dose Vitamin E nor the
protective effect associated with low-dose vitamin E is significantly different from zero.

However, the confidence intervals make it clear that the mean effect for high dose is either zero or
harmful, while the mean effect for low dose is either zero or protective.

The next thing we want to do is compare the effect size in the two subgroups. This plot shows almost
no overlap between the two confidence intervals, so we’d expect the difference between subgroups to
be statistically significant.

E Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4 Data entry 13 Mext table } High resoclution plot % Select by ... | 4 Effect measure: Risk difference = E D EE TT :{- E :E 'j @
hdodel g:s:g:; Study name Statistics for each study Risk difference and 95% CI
diflz:zl;ce St:?[g?[d Varance | Lower limit | Upper limit | Z-Value pValue .02 0m 0.00 0.07 0.02
Random  High 0.008 0.003 0.000 -0.000 nmz 1.854 0.084
Random  Low -0.003 0.002 0.000 -0.007 0.001 -1.589 0112 —
Random Owerall -0.001 0.002 0.000 -0.004 0.002 -0.461 0.645 —H—
@ Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
+ Data entry 7+ Next table I+ High resolution plot | [gh Selectby .. | =~ Effect measure: Risk difference -BICEETIHE Fl: @
Groups Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity
Humber Point Standard Lower Upper
Group Studies estimate ernmor Yariance limit limit Z-value P-value Q-value df [@) P-value Il-squared
Fixed effect analypsis
High 1l 0.00525 000293 0.00001 -0.00002 0.mi# 1.95422 0.05067 1675048 1o 010700 3660987
Low 8 00030 0.00136 000000 000576 -0.00045 -2.28862 0.0z210 4 B5555 7 069706 0.00000
Tatal within 2044603 17 0.25205
Tatal between TATR 1 0.00644
Overal 19 000158 00023 000000 -0.00400 0.00084 -1.27866 020102 2786781 18 006410 3540934
Mixed effects analpsis
High 1l 000601 000324 0.00001 -0.00034 0.0238 1.85391 0.06375
Low 8 000234 nooes 000000 -0.00856 0.00068 -1.58859 011218
Tatal between B74817 1 0.01651
Overall 19 -0.00074 000161 000000 -0.00383 0.00241 046087 064483

The test to compare subgroups is a test of 0.00601 vs. -0.00294. The relevant statistic is on the line
marked “Total between”. The Q-value is 5.74817 with 1 degree of freedom and p=0.01651. We reject
the null that the effect size (the impact of Vitamin E) is the same for Low-dose studies and High-dose
studies. The data show that as we move from the low dose studies to the high dose studies, the risk
difference shifts toward a higher risk for Vitamin E.

Goodness of fit test
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The line marked “Total within” at the top tests the hypothesis that the variance within-subgroups is
zero. In other words, a significant p-value tells us that some variance remains unexplained. In this case
Qis 20.44 with df=17 and p=0.25. The data are consistent with the null hypothesis that all the low-dose
studies share a common effect size, and the high-dose studies share a common effect size.

Next, we’ll shift to regression

First, we'll repeat the identical analysis (High vs. Low) using regression rather than subgroups, to show
that the two approaches yield the identical result.

Then we’ll use regression to assess the relationship between dosage (as a continuous variable) and risk
difference, an analysis that is not possible using subgroups.

Before moving to regression we need to turn grouping off.

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 difference M IE‘ D EE TT :{- E _‘-E il @
tdodel Study name Statistics for each study Riizk difference and 95% C|
d‘ﬁg“;ﬁce S"Z’;ﬁf'd Variance | Lower lmit | Uppermit | Zvaue | pyalue | 0250 0125 o 01 0.250
PP5, 1934 -0.033 005 0.000 B3 Group by ... )
ADCS, 1957 0017 0.035 0.0
MINAT.ADx. 1333 om4 0.033 o.0m Run a separate analysis for each level of __.
GISS1, 1333 -0.007 0.005 0.000
Linixian &, 1933 -0.008 0.003 0.000
Lirsian B, 1933 -0.008 0010 0.000
SUMLMAX, 2004 -0.003 0.002 0.000
Linqu, 2001 -0.003 0.005 0.000
HOPE, 2000 0.000 0.008 0.000
ATEC, 1334 0.002 0.004 0.000
PPP. 2001 0.002 0.005 0.000
AREDS, 200 0.005 0.003 0.000
MRC/BHF HPS, 2002 0.008 0.005 0.000 Cancel Fieset Ok
CHADS, 1336 ooz 0o 0.000
WECAT, 2004 0015 0.003 0.000
DATATOP, 1538 0.0z3 n.0zz7 0.0 .
SPACE, 2000 0.0z? 0.065 0.004 0702 0156 0405 0686
REACT, 2002 0.040 0.0z3 0.0 -0.004 0.085 1.768 0077 —
WwWaVE, 2002 0.047 0.021 0.000 0.005 0.083 2193 0.023 —_—
FRandom -0.000 0.002 0.000 -0.004 0.004 -0.076 0.940
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Click Analysis > Meta regression 2

[If you don’t see this option, you may be using Version 2 of the program]

E‘ Comprehensive meta analysis - [Analysis]

File Edit Format View Computationaloptions|Analyses Help

- | =+ Effect measure: Risk difference 'EE ETTEE T ||T®|

+ Data entry +3 Next table - High res A3, Publication bias

todel Study name each study Risk difference and 95% Cl
. +  Data entry
ik | STy e | Lo lmi ‘ Uitk | 2 ‘ pialie | 0250 0125 0.000 0125 0.250
PPS. 1934 -0.033 0.ms 0.000 -0.082 -0.003 -2.187 0.029 —+
ATBC. 1954 0.002 0.004 0.000 -0.00% nma 0.547 0.554
The program displays this screen
e Click Grouping
e C(lick Edit reference group > Low
e Click Add to model
o Tick the box for grouping
E‘ Comprehensive meta analysis - [Meta-regression]
File Covariates Models Computational options Decimals Analyses Help @ Return to basic analysis 4= | =+ Run regression
Models: |:| Clear models |v| Insert model [“] Delete model E',E, Rename model E:_ Generate sequence v| +— —'|
Covariates: |E Show covariates 4: Remove covariates | T Moveup 4 Move down | < Link covariates €12 Unlink covariates | ‘/ ‘/|
i Y
5. Covariates not on main screen M
Covariates Model 1
Dose
Intercept SR
Daose-C
Dose-C2
Name Grouping
Type Categorical
Number valid 19
Number missing 4]
Number of groups 2
Reference group Low
Edit reference group £
High
Add to main screen |7
Help |
<l
Fived | Random e

© www.Meta-Analysis.com Vitamin E — 30—



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

The screen should look like this

|E| Comprehensive meta analysis - [Meta-regression]

e Click Run Analysis
e Click Decimals and adjust as needed
e The screen should look like this

Comprehensive meta analysis - [Meta-regression]

File Covariates Models Computational eptions Decimals Analyses Help @ Return to basic analysic 4= | =+ Run regression
Models: D Clear models. |v| Insert model I‘I Delete model EEI Rename model E:_ Generate seguence ~| + —F+
Covaristes: = Show covariates 4: Remove covariates | T Moveup 4 Movedown = Link covariates <|% Unlink covariates | «

Covariates Model 1

Intercept

Grouping: High

Eile Computational options Decimals Analyses Help @

+ Modify models

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
0 =5.748171, df =1, p =0.016506

Goodness of fit: Test that unexplained variance is zero

Tau® =0.000007174, Tau = 0.002678344, I* = 16.85%, Q = 20.446027, df =17, p =0.252054

Comparison of Model 1 with the null meodel

Total between-study variance (intercept only)

Tau?® =0.000018719, Tau = 0.004326561, |* = 35.41%, Q = 27.867808, df = 18, p =0.064096
Proportion of total between-study variance explained by Model 1

R*analog =0.6168

Mumber of studies in the analysis 19

In the section Statistics for Model 1

© www.Meta-Analysis.com Vitamin E

. . Standard 95% 95%

Covariate Coefficient andar Z-value
Error Lower Upper

Intercept -0,0029377 0.0018492 -0.0065622 0.0006868 -1.588587

Grouping: High 0.0089454 0.0037311 0.0016326 0.0162581 2.397534

Main results for Model 1, Random effects (MM), Z-Distribution, Risk difference

2-sided
P-value

0.112154
0.016506
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Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero displays a Q-
value of 5.7482, df=1, p=0.0165. This tests the null hypothesis that the mean effect size is identical in
the two subgroups, and the Q-value and p-value are identical to the numbers we saw in the subgroups
analysis.

Goodness of fit test

This tests the hypothesis that the variance within-subgroups is zero. In other words, a significant p-
value tells us that some variance remains unexplained. In this case Q is 20.44 with df=17 and p=0.25.
The data are consistent with the null hypothesis that all the low-dose studies share a common effect
size, and the high-dose studies share a common effect size. Again, these are the same numbers we saw
earlier.

The R? analog is 0.62. This tells us that 62% of the variance in true effects (the variance of all studies
about the grand mean) can be explained by subgroup membership. Put another way, if we compute the
variance of all true effects about the grand mean, and then we compute the variance of all true effects
about their subgroup means, the second value will be only 38% as large as the first.

We can see where this number comes from.

e The value of T? computed within subgroups is 0.000007174
e The value of T2 computed across all studies is 0.000018719
e The ratio within/total is 0.3824, which means that 38% of the variance remains unexplained
e R? the proportion explained by subgroup membership, is then (1 minus 0.3824, or ) 0.6168.

Or, click More results > R2 Graphic

E Comprehensive meta analysis - [Meta-regression]

File Computational opticns Decirnals  Analyses Help @ + Modify models = Main results [l Scatterplot

R? for Model 1, Random effects (MM), Z-Distribution, Risk difference

Total variance in true effects (a)
0.000018719

Explained (c) ).00001154
R*=0.6168 R = Total (a) = ).00001871

= 0.6168

Not explained by model (b) Explained by model (c)
0.000007174 0.000011546

(a) To compute the total variance (of all studies about the grand mean) we run the regression with no covariates.
(b} To compute the variance not explained by the model (of all studies about the regression line) we run the regression with the covariates.
(c) The difference between these values gives us the variance explained by the model.
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Click Scatterplot to get a visual sense of the effects, grouped by subgroup

= | O -

[5] Comprehensive meta analysis - [Meta-regression]

File Computational options Decimals Analyses Color Font Format Labels Comments Help () + Modify models = Mainresults | [l Scatterplot More results

Graph by > Grouping - @ ldentify study Studies Regression line Confidence interval Prediction interval Whole page  ~ @

Regression of Risk difference on Grouping
0.07
0.06
0.05 | o
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..d_) 0.01
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ﬁ -0.01
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-0.04
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-0.06
Low High
Grouping

Fized | Random
Model 1

We started with a regression that classified dose as simply “High” or “Low” to show the correspondence
between subgroups analysis and regression.

This analysis (like the subgroups analysis) treats all doses below 350 as one type and all doses above 350
as a second type. By contrast, if we treat dose as a continuous variable we can work with the actual
dose. This will allow us to see, for example, if there is a linear relationship between dose and risk
difference that is partially attentuated when we dichotomize the studies. Or, if there is a non-linear
relationship, such that (for example) Vitamin E poses no risk at most doses but a substantial risk once
the dose exceeds some thereshhold.

e Highlight Grouping and click Remove Covariates
e If needed, click Show covariates

e C(Click Dose and click Add to model

e Tick the box for Dose

e Click Run analysis
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[5] Comprehensive meta analysis - [Meta-regression]

File Covariates Models Computational eptions Decimals Analyses Help @ Return to basic analysis 4= | — Run regression
Models: D Clear models |v| Insert model [ “] Delete model ﬂEI Rename model E:_ Generate sequence v| = = |
Covariates: = Show covaristes 4 Remove covariates | T Moveup 4 Move down ‘ < Link covariates |2 Unlink covariates | e {|

Covariates Model 1

Intercept

pose

E‘ Comprehensive meta analysis - [Meta-regression]

File Computational options Decimals Analyses Help @ 4+ Medify models | = Main results

Main results for Model 1, Random effects (MM), Z-Distribution, Risk difference

Covariate Coefficient Standard 95% 95% Z-value 2-sided
Error Lower Upper P-value

Intercept -0.0041255 0.0021455 -0.0083305 0.0000796 -1.922885 0.054434

Dose 0.0000151 0.0000063 0.0000027 0.0000274 2.397071 0.016527

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients {excluding intercept) are zero
Q=15.745950, df =1, p =0.016527

Goodness of fit: Test that unexplained variance is zero

Tau® = 0.000007312, Tau = 0.002704093, I* = 16.75%, Q= 20.421192, df =17, p =0.253255

Comparison of Model 1 with the null model

Total between-study variance (intercept only)

Tau? = 0.000018719, Tau = 0.004326561, I = 35.41%, Q = 27.867808, df = 18, p = 0.064096
Proportion of total between-study variance explained by Model 1

R*analog =0.6094

Number of studies in the analysis 19

Click Scatterplot to see this plot
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In the section Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero displays a Q-

value of 5.745950, df=1, p=0.016527. This tests the null hypothesis that the mean effect size is identical
at all values of dose, or that the regression line is horizontal. The p-value is statistically significant — the
regression line moves up, which means that as the dose increases Vitamin E is more likely to be harmful

Goodness of fit test

This tests the hypothesis that the variance about the regression line is zero. In other words, a significant
p-value tells us that some variance remains unexplained. In this case Q is 20.4211 with df=17 and
p=0.2532. The data are consistent with the null hypothesis that all studies at any given dose share a
common true effect size, and that all variation of observed effects from the regression line is due to
sampling error.

The R? analog is 0.6094. This tells us that 60.94% of the variance in true effects (the variance of all
studies about the grand mean) can be explained by subgroup membership. Put another way, if we
compute the variance of all true effects about the grand mean, and then we compute the variance of all
true effects about their subgroup means, the second value will be only 39% as large as the first.

We can see where this number comes from. Click More results > R? graphic

E Comprehensive meta analysis - [Meta-regression]

File Computational options Decimals Analyses Help @ 4 Modify models = Main results [l Seatterplot

R? for Model 1, Random effects (MM), Z-Distribution, Risk difference

Total variance in true effects (a)
0.000018719

Explained (c) ).00001140
Total (a) =).00001871

R? = = 0.6094

R*=0.6094

Not explained by model (b) Explained by model (c)
0.000007312 0.000011407

(a) To compute the total variance (of all studies about the grand mean) we run the regression with no covariates.
(b) To compute the variance not explained by the model (of all studies about the regression line) we run the regression with the covariates.
(c) The difference between these values gives us the variance explained by the model.

We note that the statistics for Dose are nearly identical to the statistics for Grouping. The fact that the
two sets of statistics are close suggests that we get as good prediction with the dichotomous grouping as
we do by using Dose. The fact that the two sets of statistics are so close to each other is simply a
coincidence. We displayed these statistics to additional decimal places to show that they are not
identical.

Finally, we can run an analysis to see if there is a curvilinear relationship between dose and risk
difference. For this analysis we use Dose-C and Dose-C?
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|E| Comprehensive meta analysis - [Meta-regression]

Eile Covariates Models Computational options Decimals Analyses Help @ Return to basic analysis 4= | —+ Run regression
Models: [ clear medels |'| Insert model || Delete model E‘,B Rename model E:_Generatesequance A
Covariates: = Show covariates 4: Remove covariates | T Moveup 4 Movedown | € Link covariates €I Uniink covariates | «
Set Covariates Model 1
Intercept
b Dose-C
ose
Dose-C2

@ Comprehensive meta analysis - [Meta-regression]

File Computational options Decimals Analyses Help @ + Modify models | = Main results [l Scatterplot

Main results for Model 1, Random effects (MM), Z-Distribution, Risk difference

Set Covariate Coefficient Standard 95% 95% Z-value 2-sided
Error Lower Upper P-value
Intercept 0.0045706 0.0025702 -0.0008509 0.0107922 1.6735 0.0942
Dose-C 0.0000151 0.0000065 0.0000024 0.0000277  2.3319 0.0197
Dose Q=5.8779, df=2, p=0.0529
Dose-C2 -0.0000000 0.0000000 -0.0000000 O.0000000 -0.6272  0.5305

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=5.8779, df =2, p =0.0529

Goodness of fit: Test that unexplained variance is zero

Tau® = 0.000009229, Tau = 0.003037395, I = 20.58%, Q = 20.1449, df = 16, p =0.2138

Comparison of Model 1 with the null model

Total between-study variance (intercept only)

Tau® =0.000018719, Tau = 0.004326561, I° = 35.41%, Q = 27.8678, df = 18, p = 0.0641
Proportion of total between-study variance explained by Model 1

R* analog =0.51

Number of studies in the analysis 19

Fized | Random
Model 1

The test of the model is a test that Dose-C plus Dose-C2 explain some of the variance. Since Dose-C2
really adds nothing to Dose, the inclusion of Dose-C2 in the model simply dilutes the effect, and the p-
value for the model is 0.0529

If we look at the p-value for each covariate, we see that the unique impact of Dose-C has a p-value of
0.0197 while the unique impact of Dose-C2 has a p-value of 0.5305.

Summary

The analysis included nineteen studies, each of which compared patients who were randomly assigned
to either a daily dose of Vitamin E or a placebo. The dose of Vitamin E varied from 16.5 to 2,000 — the
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highest dose was 120 times the lowest one. The outcome was mortality, and the effect size was the risk
difference.

Is Vitamin E related to risk of death?

The mean risk difference across all studies is near zero. However, there is substantial variation in the
risk difference, and we performed a series of analyses to see if this variation was related to dose.

We classified the studies as either Low Dose (under 350) of High Dose (over 350). The the mean risk
difference in the low-dose studies is -0.00294 (Vitamin E is protective). By contrast, the mean risk
difference in the High Dose studies is 0.00601 (Vitamin E is harmful). The difference between the two is
statistically significant (Q=5.74817, df=1, p=0.01651) which tells us that as we move from the low dose
studies to the high dose studies, the risk difference shifts toward a higher risk for Vitamin E.

If we use the conventional criterion of 0.05, neither the risk associated with high-dose Vitamin E nor the
protective effect associated with low-dose vitamin E is significantly different from zero. However, the
confidence intervals make it clear that the mean effect for high dose is either zero or harmful, while the
mean effect for low dose is either zero or protective.

We used regression to assess the relationship between dose (as a continuous variable) and the impact
of Vitamin E. The predictive utility of dose was about the same whether we used actual dose or the
dichotomous subgroups.

We also used regression to test for a curvilinear relationship between dose and effect size, but found no
evidence of a curvilinear relationship. This could be because the analysis included only a few small
studies at very high doses.

Note that a subgroups analysis or a regression analysis in meta-analysis must be treated as
observational, even if each study employed random assignment to condition. While each study may
have assigned patients at random to Placebo or Vitamin E, studies were not randomly assigned to a
specific dose of Vitamin E.

It’s possible that the high doses of Vitamin were associated with increased risk of death because the of
the drug. But it’s also possible that the studies which employed the higher doses happened to enroll
patients who were different in some ways from the patients in the low-dose studies, and it’s this factor
which is responsible for the harmful effect that we see in the high-dose studies.

Put another way, we choose to call some studies “Low Dose” or “High Dose” but it’s possible that these
studies would be more appropriately labeled (to pick a completely random example) “Low-Dose
Younger patients” and “High-Dose Older patients”. We may think it’s the dose that matters, but it’s
actually the fact that younger patients are better able to metabolize the Vitamin (regardless of dose).

If we have enough studies and we know what all the relevant variables are, we may be able to control
for potential confounds as a way of partially (no pun intended) addressing this issue.
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