Example name Diastolic BP

Effect size Mean difference
Analysis type Basic

Level Basic

Synopsis

This analysis includes five studies where persons who donated a kidney were compared with persons in
a control group. Outcome was the Diastolic Blood Pressure. Effect size was the difference in mean
Diastolic Blood Pressure.

We use this example to show

e How to enter data for means in two independent groups
e How to get a sense of the weight assigned to each study
e How weights are affected by the statistical model

e How to interpret statistics for effect size

e How to interpret statistics for heterogeneity

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‘ Comprehensive meta analysis - [Data]

File Edit Format View [nsert Identify Tools Computational options Analyses Help
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B3 Welcome

==

‘What would you like lo do?

Pl =T e |

 Start a blank spradshest

-1} oL L

" Open an existing file

" Import data from another program

¥ Show this dialog when | start the program

Elose

Diastolic BP


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

Click Insert > Column for > Study names

E Comprehensive meta analysis - [Data]

File Edit Format VNiew | Insert Identify Tools Computational options Analyses Help
run anayses > % [ Mm "o+ 8@
2 Subgroups within study
A B plenk column Comparison names H ! d K L M
[ia Copy of selected column
_1—| Outcome names
2 *— Blank row . .
— Time point names
3 *= Blank rows
- Copy of selected row(s) %8 Effect size data
|5 — Moderator variable
6 Y= Study r
|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
Rup gnayses LI N R an o)
Study name B C ‘ D ‘ E ‘ F G H | ‘ J ‘ K ‘ L | 5} ‘ M
I
| =
| 3|
4
5
5
-y
8
|3
Click Insert > Column for > Effect size data
E‘ Comprehensive meta analysis - [Data]
File Edit Format Eiew|1nsert Identify Tools Computational options Analyses Help
N Moo [N o8 e
2 Subgroups within study
Study name | EEfaeimn Compari H ‘ I ‘ J ‘ K ‘ L ‘ M ‘ N ‘
Copy of selected column omparnisan names
1 Outcome names
2 A Time point names
3 *= Blank rows P
|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
Continuous (means)

Unmatched groups, post-data only
Mean, SD and sample size in each group

© www.Meta-Analysis.com

-

B Insert columns for effect size data

-
By 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

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

B4 Insert columns for effect size data

Click on the icons to zelect the data entry format

Q Two groups o correlation
Q Dichatomous [number of events)
() Continuous [means)
Qj Unmatched groups, post data only

»

[E] Mean, 50 and sample size in 2ach group |

m

[£] 5ample siz= and tvals

@ Sample size and p-value

@ Computed effect sizes
@ Conelation
@ Rates (events by person years)

Diastolic BP

@ Difference in means, common S0, and zample size

@ Cohen's d [standardized by pooled withinrgroups S0 and sample size

@ Means, sample size, and t-value

@ Difference in means, sample size, and tvalue | 4

[£] Means, sample size, and pvalue
2] Difference in means, sample size, and pvalue

9 Unrnatched graups, pre and post data
Q One group [pre-post] and matched groups
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The program displays this wizard

Enter the following labels into the wizard

e  First group > Donor
e Second group > Control

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

StdEn Yariance

Hedges's g

StdEm | Wariance

Difference
in means

StdEn | Yariance

P

Control

~

ok |

|

El Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computaticnal options Analyses Help
N s IR N S E R B )
Shd Dornar Donor Donor Control Control Control fect directi Std diff in
W DG Mean Std-Dev Sample size Mean Std-Dev Sample size Scectecion means
-
2|
| 3|
4
| 3|
E
2 'S
— B} Group names
9
10 Group names for cohort or
% Mame far first group (e.a.. Treated)
BE Mame for second aroup (e.g., Control)
14
| 15|
16 Cancel
Lid
18 ~
| 19
20
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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 “Diastolic BP after kidney donation.cma”
e —or— Copy the data from Excel “Diastolic BP after kidney donation.xls”

Here, we’ll show how to copy the data from Excel

e Switch to Excel and open the file
e Highlight the rows and columns as shown (Columns A to G), and press CTRL-C to copy to clipboard

H ©- = Systolic BP after kidney donation.xlsx - Exc
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT

Al - 5 Study

A B c D E F G H I ] K
1 |Study Donor M Donor SD |Donor N Ctrl M CtrlSD  CtrlN
2 |O'Donnell, 1986 83 10 33 78 9 33
3 |Majarian, 1992 80 8 63 B0 11 50
4 |Undurraga, 1998 BB 13 30 79 9 30
5 |Talseth, 1986 90 10 32 85 10 32
6 |williams, 1986 85 25 38 B2 16 16
7
8
9

L
)
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e Switch to CMA

e Click in cell Study-name 1
e Press [CTRL-V] to paste the data
e The screen should look like this

@ Comprehensive meta analysis - [Data]

Click here

File Edit Format View Insert Identify Tpefs Computational options Analyses Help

Runanases + % O & G B S| & | B @] 2| "= S| % W 5

MR At AN T

Dowdr Danor Danar Control Control Contral - Std diff in . i
Study name i Std-Dev e e Std-Dev Senplo S Effect direction et Std En Wariahce | Hedges's g StdE
1 Donor M Donor 5D Danor N ChlM  CulSD CtiN
2| 0'Donnel, 1986 23.000 10,000 33 7000 9.000 2
3| Majarian, 1992 80.000 8.000 E3 80000 11.000 50
4| Undurraga, 1998 86.000 13.000 30 F3.000 9.000 30
5| Talseth, 1986 90.000 10,000 32 85000 10,000 2
E| “illiams, 1986 85.000 25.000 38 82000 16.000 16
7
After checking that the data has been copied correctly, we can delete Row 1
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 AEr-"="E% w4 >+ il @
nror Donor Contral Contral Contral - td diff in . B .
T S Diey Sl s Meem Cid-Dey Sl s Effect direction /Z:neans StdEn Warance |Hedges'sg StdEn Warianc
1 I B R or SO Donor M Chrl M Chl 50 Chl M
2| @ Copyselection  CtrbeC |45 g 33 78000 9000 3
3 Copy with header 8000 63 80000 11.000 50
4 Copy entire grid 13.000 30 79.000 9.000 30
5 10.000 32 8n.000 10.000 32
g B Paste CtreV {26 non 3|8 82000 1E000 16
7% cut Cirl+X
5 &7 Delete Del
.
11 Delete study k
12 Delete column
13
14 Edit group names
15
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We need to enter a value for “Effect Direction”

Enter “Auto” for each study

Click here

Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanalyses + % D 2 FHH & $ BB '-'="E/ 2943 v 4 2+ A
Study name [,\)4:;? S[t);r[;:v 535;';2'23 [':xggf‘l SEIS,"[;EL Sa?ﬂ;?gz:zﬁ Effect%{n S::Eg':fswn StdEmr Wariance | Hedges's g StdEn Yariance [‘):l;r:;:: Std Err Wariance F
1/ 0'Donnell, 1986 £3.000 10,000 33 7a000 9.000 33 Auto 0.526 0.250 0.063 0519 0.247 0.061 5.000 2342 5.485
2| Najarian, 1932 80.000 8.000 63 80000 11.000 50 Auto 0.000 0189 0.036 0.000 0188 0.035 0.000 1.788 3199
3 Undurraga, 1998 26.000 12.000 30 78000 9.000 30 Aute 0626 0.264 0.0v ngg 0.281 0.0z 7.000 2887 8333
4| Talseth, 1386 90.000 10.000 32 85000 10.000 32 Auto 0.500 0254 0.064 0.434 0.251 0063 5.000 2500 6.250
5| Wiliams. 1986 85.000 25.000 3| 82000 16.000 16 Auto 0132 0.238 0.089 0130 0.294 0.086 3.000 E.786 46.056
[5
7
8
El
The program displays three effect sizes — d, g, and raw mean difference
e We want to hide the indicesd and g
e We want to set the raw mean difference as the primary index
@ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanases + %2 D@ EH & § BRB E'-"="F 28~V 2>+ [ D
Donor Donor Donor Contral Contral Contral - Std diff in . . .
Study name Meem SidDey Sl s Meem Cid-Dey Sl s Effect direction sl StdEn Warance |Hedges'sg StdEn Warianc
1/ 0'Donnel, 1986 23.000 10.000 3 7e.000 9.000 33 Auto 0526 0.250 0.063 0513 0.247 0r
2| Majarian, 1932 20.000 2.000 E3  80.000 11.000 50 Auto 0.000 01a3 0.036 0.000 n1as 0
3| Undurraga, 1932 86.000 13.000 a0 79.000 9.000 30 Auto 4] sotaz 0.261 0
4| Talzeth, 1986 90,000 10.000 32 85000 10.000 32 Auto z 0.251 0
5| 'williams, 1986 85.000 25.000 38 8zoon 16.000 16 &uto £} sotz-A 0.234 0
& Column properties
7
a Data entry assistant
k] Y. Formulas
10
1 Show all selected indices
12 [l [ Show only the primary index
13
14 %3 Set primary index to 5td diff in means
15 gl Customize computed effect size *kplay
16
17

e Right-click in any yellow column

e C(Click “Customize computed effect size display”

© www.Meta-Analysis.com Diastolic BP
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In the wizard,

e Select “Difference in means” in the drop-down box
e Un-check “Std diff in means”

e Un-check “Hedges’s g’

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanayses + % O & HH| & & B®B E-'="S| 0N -V >+ v & 3B
Stud Dronor [Dronar Dronor Contral Contral Contral ,.I—m——l | o TS Vi Differenc
LAy name Mean | Std-Dev | Sample size Mean GtdDev | Sample size | [ Effect size indices = | B ) )| i AMANEE 1 in mear
1| 0'Donnell, 1936 83.000 10.000 33 78000 3.000 3 0247 0.061 510
2| Majarian, 1932 80.000 .000 B3 80000 11.000 5 Ise the following as the primary index 0138 0.035 0.
3| Undurraga, 1338 86.000 13.000 30 79.000 3.000 3 0.261 0.068 7L
4| Talseth. 1986 30.000 10.000 32 85000 10.000 3 |D\fferance In means j 0251 0.083 510
& willamz, 1986 85.000 25.000 38 82000 16.000 1 0.294 0.086 3
E Dizplay colurns for these indices
7
] [ Odds ratio -
9 [ Log odds ratio
10 [ Peto odds ratio
11 [0 LogPeta odds ratio
12 [ Risk ratio
13 [ Logrisk ratio
14 [ Risk difference
% [ Std diff in means
[ Hedges'zg
5 Difference in means
I [ 5td Paired Difference
18 [  Carelation
13 [ Fishersz
20 [ Rate ratio
21 [  Lograte ratio
22 [ Rate difference
23 [] Hazard ratio -
24 [¥ Also show standard error
& ¥ also show variance
26!
3; " Show the primary index anly
g & Shaw all selected indices
et}
32 Cancel
33
34 b T
LT |
The screen should look like this
@ Comprehensive meta analysis - [Data]
File Edit Format Wiew Insert Identify Teols Computational options Analyses Help
Runanayses » 2 D H M| & & BB E'-"="ZE| B WS -2+ V23D
Dronar Dronar Donor Control Control Contral — Difference .
Study name Mean Std-Dev Sample size Mean Std-Dev Sample size Effect dirzction in means StdErm Variance L N 0
1/ 0D onnel. 1986 83.000 10.000 33 78000 9.000 33 Auto 5.000 2342 5.485
2| Majarian, 1992 80.000 8.000 E3 80000 11.000 50 Auto 0.000 1.788 3199
3| Undurraga, 1998 86.000 13.000 30 79.000 9.000 30 Auto 7.000 2887 8.333
4| Talseth, 1986 50.000 10.000 32 85.000 10.000 32 Aulo 5.000 2.500 6.250
5| williams, 1986 85.000 25.000 38 82.000 16.000 16 Auto 3.000 E.786 46056
[
7
8
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Click File > Save As and save the file

@ Comprehensive meta analysis - [C\Users\Biostat\Dropbox\Workshops Three-Day\BP after Kidney donation’\Diastolic BP after kidney donation.cmal

File Edit Format View Insert Identify Tools Computstional options Analyses Help

Ol New.. IR =S R R R A B TR G
[& Open Ctrl+0Q | Donor Donar Caontrol Control Control P Difference .
. _ Std-Dev Sample size Mean Std-Dew Sample size Effect dirsction in means StdErr Variance N
iz Opening screen wizard
10.000 3 78000 9.000 3 Auta 5.000 2342 5.485
Import 8000 £3 80000  711.000 50 futo 0.000 1.788 3199
B save CtrleS | 13000 0 7000 2000 30 Auto 7.000 2887 8.333
10.000 32 85000 10.000 32 Auta 5.000 2500 E.250
m 25000 38 82.000 16.000 16 Auto 3.000 B.786 46.056
& Print.. Crl+P
D Print setup...
Exit
10
1
12
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
E Comprehensive meta analy§s - [C:\Users\Biostat\Dropbox\Workshops Three-Day\BP after Kidney donation\Diastolic BP after kidney donation.cma]
File Edit Format View InsoJldenbifi ool Comautationalontions Anak Helg,
ananayses + % D@ EH S 4§ R E|'-"="E %3 w8 -4 =2+ 4HHD
Donar Donar Donar Contral Control Contral - Difference .
Stuudy name tean Std-Dev Sample size tean Std-Dev Sample size Effect dirsction in means SdEm Variance N
1/ 0'Daonnell, 1986 £3.000 10.000 I3 FR000 9.000 33 Auto 5.000 2.342 5.485
2| Majarian, 1392 80.000 8.000 E3 80.000 11.000 50 Auto 0.000 1.788 3183
3| Undurraga, 1338 £E.000 13.000 300 7a000 9.000 a0 Auto 7.000 2.887 8.333
4 Talzeth, 1986 30.000 10.000 32 85.000 10,000 32 Auto 5.000 2,500 B.250
& 'williams, 1986 £5.000 25.000 3@ 82000 16.000 16 Auto 2.000 E.78E 4.086
5
7
8
|
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There are two options for computing the variance of the mean difference. We can pool the estimates
from the two groups, or keep them separate. We will pool them.

Click Computational options > Variance for mean difference

|E| Comprehensive meta analysis - [C\Users\Biostat\Dropbox\Workshops Three-Day\BP after Kidney donation'Diastolic BP after kidney donation.cma)

File Edit Format View Insert Identify Tools  Computational options Analyses Help
Run analyses &+ % [ = H & 3 Correlation for imputing paired 50 b =2+ |:| al gl @
Variance for mean difference P
Donor Donar D Ditference
Study name E=m StdDey Seml e ey k Effect direction — StdEm Varance ] M
1 D'D.ormell, 1986 £3.000 10,000 Variance for Hedges's g 3 Auto 5.000 2342 5.485
2| Majarian, 1332 80,000 8.000 T OO T 50 Auta 0.000 1.788 3193
3 Undurraga, 1938 8E.000 13.000 a0 7a.000 8.000 30 Auta 7.000 2.887 8.3
4| Talseth, 1986 90,000 10,000 3z gs.000 10.000 32 Auta 5.000 2.500 E.250
5| Wiliams, 1386 85.000 25.000 38 82000 16.000 16 Auta a.000 B.786 46.056
E
7|
g
B “« . ”
e Check the option “Assume a common variance
e Click Ok
E Comprehensive meta analysis - [C\Users\Biostat\Dropbox\Workshops Three-Day\BP after Kidney donation\Diastolic BP after kidney donation.cma]
File Edit Format View Insert Identify Tocols Computational options Analyses Help
Runanayses + % O 2 EH &) % [B@R E—"'="S 20~ v >+ v 4 H®
Daonar Diohor Daonor Control Control Control Difference
Study name tean Std-Dew Sample size tdean Std-Dew Sample size Effect direction in means StdEm Variance M N
1/ 0'Dannell, 1986 83.000 10.000 33 Fenooo 9.000 33 Auto 5.000 2342 5485
2| Majarian, 1932 80.000 2.000 E3 80000 11.000 50 Auto 0000 1.788 3199
3| Undurraga, 1938 86.000 13.000 a0 Fa000 4.000 a0 Auto F.000 2887 8333
4| Talseth, 1386 90.000 10.000 32 85000 10.000 32 Auto 5.000 2500 £.250
5| williame, 1386 85.000 25.000 38 82000 16.000 1E Auto 2000 E.72E 46056
E
7 [ Options for computing treatment effects &J
2
9
10 Yariance for raw mean difference in independent groups
11
12 “wihen a study includes data for bwo independent groups, the Lser may
13 elect to enter the 5D for each of the groups separately. In this case the
14 program can pool the wariance in the two groups [option 1) or not pool
them [option 2].
15
16 Thiz option affects the variance [and weights] used in an analysis of raw
17 mean differences. It has no impact on analyzes of standardized mean
differences
18
18
20 {* Assume a common varance
21 " Do ot assume a common variance [Revman, STATA)
22
23
24
25
26
27
28
a1
32
= Lo 1
34
- —
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By convention we’ve put the Experimental group (Donor) in the first columns and the control group in
the next two columns.

The program will compute the mean difference as Experimental minus Control. Thus, a positive
difference means that the donors had a higher BP.

(The column labeled Direction allows you to control this process. “Auto” means that the program will
assign a “+” if the first group was higher and a “-“ if the second group was higher.

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 first study (O’Donnell). The mean BP was 83 for Donor and 78 for Control.
The Difference in means is positive (+5.000) which means that the donor group had a higher mean.

@ Comprehensive meta analysis - [C:\Users\Biostat\Dropbox\Workshops Three-Day\BP after Kidney donation!\Diastolic BP after kidney donation.cma]

File Edit Format View [nsert Identify Tools Computational options Analyses Help

Runanayses + % O EH & $ BB F|'-'="'S|08 -4 2>+ /14 3@

suproms | Boret | Dot [ D[ ontl [ Cotel TSl | vt | Worree| swes [vaaeo [ L | w | W | o
1/ 0'Dannell, 1986 83.000 10.000 33 72.000 9.000 33 Auto 5.000 2.342 5.425
2 Majarian, 1932 £0.000 4.000 B3 80000 11.000 50 Auto (0.000 1.788 3139
3 Undurraga, 1998 86.000 13.000 30 79.000 9.000 30 Auto 7.000 2.887 8.333
4 Talzeth, 1356 50.000 10.000 32 85000 10,000 32 Auto 5.000 2.500 6.250
5 Wiliams, 1986 £5.000 28.000 38 82000 16.000 16 Auto 3.000 E.786 46.086
g
7
8
9

e To run the analysis, click [Run analysis]

analysis - [C:\Users\Biostat\Dropbox\Workshops Three-Day\BP after Kidney donation'\Diastelic BP after kidney donation.cma]

File Edit Format Viel Insert Identify Tools Computational options Analyses Help

Runanarysas*%(ﬂ qun 5 éé ﬁ %E e 'E Jo.gfﬁgH - *I/_)+w/|:| zAlil @

o S | D8, [ D, [ ol [ ks T St T et cin | [ suiee oo | L | w | W | o

1/ 0Donnell, 1386 83.000 10.000 33 78.000 3.000 33 Auto 5.000 2342 54585

2 Majarian, 1992 £0.000 8.000 B3 80000 11.000 50 Auto (0.000 1.788 3199

3 Undurraga, 1338 86.000 13.000 30 79.000 3.000 30 Auto 7.000 2887 8.333

4 Talseth, 1986 50.000 10.000 32 85000 10,000 32 Auto 5.000 2.500 £.250

5 Wiliams, 1386 85.000 25.000 38 82000 16.000 16 Auto 3.000 E.786 45086

5

7

g8

9
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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.

Right-click on the forest plot > Customized > Set the scale to 20

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry +3 Next table I High resolution piot | [ Selectby .. | =+ Effect measure: Difference nmeans ~|[E] []|[ZE TT|d+E | + @
Model | Study name Statistics for each study Ditference in means and 95% CI
Difference | Standard
i, i Yariance | Lawer imit | Upper imit | Z-Walue palue -20.00 -10.00 0.oo 10.00 20,00
O'Donnel, 5.000 2342 5,485 o410 9530 2135 0.033
Naijarian, 0.000 1.788 319 -3.505 3505 0.000 1.000 — b Show/hide forest plat ‘
Undurraga, 7.000 2867 £33 1342 12658 2425 0015 _ Scale -5 t0 + 25
Talseth, 5.000 2,500 6.250 0100 9.900 2000 0.046 Scale -50 50
Willsms, 3000 6786 48056 103N 16301 0442 0,658 cale -0t +.
Fixed 3.285 1120 1.255 1.089 5.480 2932 0.003 — Scale -1 to +1
Scale -2 to +2
.
Scale 8 to +8
bl Customized R
Click the tool to show weights
|E| Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help |
+ Data entry £ Next table "I High resolution piot | [gh Selectby ... | -+ Effect measure: Difference inmeans ~|[Z] /|| SE TT = E W 3 @
Maodel Study name Statistics for each study Difference in means and 957 Cl Weight [Fixed)
Difference | Standard | -, Lower lmt | Upperlimt |~ Z:Vak Al 2000 000 0 10.00 2000 Relat e
in means emrar anance s il PPer imi alug p-valuz . . elative weig|
0'Donnell, 5.000 2342 5485 0.410 9,550 2135 0.033 — 2l
Majarian, 0.000 1.788 3193 -3.508 3505 0.000 1.000 — 39.24 I
Undurraga, 7.000 2887 8333 1.342 12,658 2425 0015 —_—T 1506 0
Talseth, 5.000 2.500 E.250 0100 9.900 2.000 0.046 z20.08 W
Williams, 3.000 E.786 46.056 -10.301 16.301 0.442 0.658 273
Fixed 3.285 1.120 1.255 1.089 5.480 2932 0.003 —

Virtually all studies have mean differences over 0.0, which means that the donor group had a higher
diastolic BP than the control.

The effects seem to be reasonably consistent. The confidence interval for most studies overlaps the

mean effect size.

The pooled effect is 3.285, which means that the mean diastolic BP in the donor group was about 3
points higher than the control.

© www.Meta-Analysis.com
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Click [Both models]

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

[ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

+ Data entry 73 Next table - High resolution plot | [y Selectby .. | - Effect measure: Differenceinmeans ~|[=]|[] ZETT - E £ & @&
Madel Study name Statistics for each study Difference in means and 95% CI Weight (Fixed) Weight (R andam)
Difference | Standard q 3 ¢ . . .
Fap—— amor Variance | Lower imt | Upperlimit | Z-Value pWValue -20.00 -10.00 0.00 10.00 20,00 Relative weight Relative weight
O'Donnel, 5.000 2342 5.485 0.410 9.590 2135 0.033 — 289 M 2379
Najarian, 0.000 1.788 3199 -3.505 3505 0.000 1.000 — 3924 31.90 Il
Undurraga, o0 2,887 8333 1.342 12,658 2425 0.0s —_— 15.06 0 1607 0
5,000 2500 E.250 0100 5.500 2000 0.046 2008 W 21920
“dilliarns, 3000 E.786 4E.056 10,301 16.301 0442 0.658 273] 432]
Fixed 3285 1120 1.265 1.083 5.480 2932 0.002 —
Random 3680 1.463 2139 0813 E.546 2516 0.mz —

Under the fixed-effect model the pooled mean difference is 3.285, while under the random-effects
model the pooled mean difference is 3.680.

e The fixed-effect model would be appropriate if all the studies were virtual replicates of each
other. This is not the case, which is not the case here since the study populations varied in

numerous (if unknown) ways.

e The random-effects model would be appropriate if the studies vary in ways that may impact the
effect size. 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 17 Next table - High resolution plot | [y Select by .. | = Effect measure: Difference in means ~ [=]|[]| 22 71| E
tdodel Study name Statistics for sach study Difference in means and 95% CI ‘wieight (R andom)
i | St | o || e || Vgt | 20 || peo -20.00 10,00 0.00 10.00 2000 Relative weight
N means error
0D onnel. 5.000 2.342 5.485 0.410 5.530 213 0033 — 2379l
Majarian, 0.000 1.788 3193 -3.505 3.505 0.000 1.000 e 31.50
Undurraga, 7.000 2.887 8.333 1.342 12658 2425 0ns —_— 1807
Talseth, 5.000 2.500 E.250 0100 9.900 2000 0045 ealkry |
Yfilliams, 3.000 E.786 46.056 -10.301 16.301 0442 0658 432 |
Fandom 3.680 1.483 2133 0813 E.546 2516 onmz —

A quick view of the plot suggests the following

The BP was always as high or higher in the donor group than the control
The observed effects are pretty consistent, in that the confidence intervals for all studies but

one overlap the mean effect size.

The summary effect is 3.680 with a Cl of 0.813 to 6.546.
The summary effect has a Z-value 2.516 a p-value of 0.012. Thus we can reject the null
hypotheses that the true mean difference is 0.0.
At the same time, the magnitude of mean difference is relatively modest

The confidence interval tells us that the mean effect size falls in range of 0.813 to 6.546. It tells us
nothing about how widely the true effect size varies from study to study. This is an important clinical
issue since we need to distinguish between various possibilities, such as

a) The mean BP is consistently about 3 points higher in the donor group
b) The donor group sometimes has a mean BP 0 points higher, sometimes 3 points higher,

sometimes 6 or more points higher

To address this we need not only the mean difference but also the standard deviation of the differences.
For this we turn to the next screen.
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Click Next Table

E Comprehensive meta analysis - [Analysis]

File Edit Format & gatipnal options Analyses Help
+ Data entry b3 Next table I High resolution piot | [y Selectby .. | -+ Effect measure: Difference in means ~|[E]|]| EETT = E F | & @
todel Study name Statistics for each study Difference in means and 95% C1 ‘wieight [Random]
Difference | Standerd | -, ; Lower it | Upper it | Z-al Al 2000 o 0.0 1000 2000 Riltive weight
in means airar anance ower linnik Pper irmil alue p-Yalue elative welg
O'Donnell, 1986 5.000 2342 5485 0.410 9,550 2138 0.033 — 23790
Najarian, 1952 0.000 1.788 3193 -3.505 3605 0.000 1.000 — 3190
Undurraga, 1998 7.000 2887 8333 1.342 12658 2425 0015 — 1807 0
Talseth, 1986 5.000 2500 E.250 0100 9.500 2.000 0.046 21920
“williams, 1386 3.000 E.788 46,056 -10.301 16.301 0.442 0,658 432]
Random 3.680 1.463 2139 0.813 6.546 2516 0.012 ——

The program displays this screen

T Comprehensive meta analysis - [Analysis] l=|E

File Edit Format View Computationaloptions Analyses Help

+ Data entry 3 Next table - High resolution plot | [gh Selectby . | 4 Effect measure: Difference nmeans ~ [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(0) P-value I-squared Squared  Emor  Varance  Tau
Fixed g 3288 1120 1.258 1.083 5.420 2832 0.002 E.033 4 019 33753 3508 7474 B6.06E 1872
Random g 3680 1463 2133 [uk=ikc} E.54E 2518 ooz

The section labeled “Effect size and 95% confidence interval and the section labled “Test of null” address
the mean effect size and the null hypothesis that the mean difference is zero. These are the same
statistics we saw on the previous screen. The mean difference is 3.680 (0.813 to 0.012), the Z-value for
a test of the null is 2.516 and the p-value for a test of the null is 0.012.

The section labeled Heterogeneity shows a test of the null hypothesis that the true effect size is identical
in all five studies and that 100% of the variation in the observed effects is due to sampling error. Put
another way, if every one of the studies had an infinite sample size (so that we knew the true effect size
in that study exactly) the observed effects would all be identical to each other.

To test this hypothesis we compute Q, which is basically a weighted sum of squares (we compute the
difference of every effect size from the mean effect size, square that difference, assign larger weights to
more precise studies, and then sum these weighted values). If the null hypothesis is true (that all the
variation in effects is due to sampling error), the expected value of Q is equal to the number of studies
minus 1 (here, 5 minus 1 equals 4).

The observed Q value is 6.039. This is more than we would expect if the null is true (4.0), but not so
large as to be statistically significant. If the null is true we would expect to see a Q value this high about
one timein 5 (p = 0.196). So, we do not reject the null. We have no evidence that the true effect size
varies from study to study.

While we cannot conclude that the effect size actually varies, we can still descibe how much variation
we actually see. There are several statistics that relate to this.
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I?is 33.759. This tells us that about 33% of the variance that we see in the forest plot reflects difference
in the true effect sizes, while the other 66% reflects sampling error. Put another way, if we were able to
plot the true effects rather than the observed effects, the data points would alignh more closely than
they do now. The variance would decline by 66%.

Importantly, I is a proportion — it tells us what proportion of the observed variance is real (if our
esimates are correct) but does not tell us how much variance there is. And that is what we need if we
want to consider the clinical implications of the variance. The actual amount of dispersion is addressed
by T2 and T, which are displayed at the right-hand side of the screen.

e T?(shown as 3.506) is the estimate of variance in true effect sizes.
e T (shown 1.872) is the estimate of the standard deviaiton in true effect sizes.
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We can use the spreadsheet [Prediction intervals] to get a sense of how the true effects are distributed.
Copy the values A, B, C, D from this screen to the spreadsheet.

[5H Comprehensive meta analysis - [Analysis] =

File Edit Format View Computational options Analyses Help

+ Data entry 13 Next table “H- High resolution plot | [Eh Selectby .. | 4 Effect measure: Difference nmeans =|[=]|[]| 22 TT + 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 error Variance limit limit Z-value  P-value B-value df[Q) P-value I-squared Squared Error Variance Tau

Fixed
Random

3.285 1120 1.255 1.083 5.430 2932 0.003 6033 4 0196 33759 3506 7.474 55,865 1872
3.880 1.463 2133 03 B.546 2516 omz

t 1t !

1 I
AIB D

E - = Prediction intervals.xlsx - Excel
FILE HOME IMNSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT
mM14 - f
A B C D E F G H
1 Prediction intervals for D, d, g, RD
2
3 Enter values in shaded cells only
4
5 SRR
6 Number of studies 5 A
7 Degrees of freedom 3 p. 130
8 Critical value for t (95% interval) 3.182446 p. 131
9 Mean effect (random effect weights) 3.680000 12.7 B
10 Tau-squared 3.506000 16.5 C
11 Variance of M * 2.139000 12.8 D
12 \, y
13 Prediction interval
14 Mean RR0000
15 Prediction interval {95%) lower limit
16 Prediction interval {95%) upper limit 1.24124
1_.’

The confidence interval is -0.813 to -6.546. The prediction interval is -3.881 to 11.241.

The true effect size varies from study to study. The mean effect size probably falls in the range of -0.813
to —-6.546. The true effect size for any single study will usually fall in the range of —-3.881 to 11.241.
Thus, while the true effect will be positive in most studies, it will be negative (higher for the control
group) in some studies.

In 95% of all possible meta-analyses, the true mean will fall in the range indicated by the Cl. In 95% of all
meta-analyses, 95% of all studies will fall inside the range indicated by the PI. This assumes that the true
effect sizes are normally distributed.
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Click Next table

We want to create a high-resolution plot

Click here to hide the column of weights

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational eptions Analyses Help

4 Data entry 1+ Mext table Ef— High resclution plot % Selectby ... | -+ Effect measure: Difference in means ~ IE‘ D E J_f @
fodel Study name Statistics for each study Difference in means and 95% C|
Difference | Standard q . .
in mears iror Yariance | Lower Imit | Upper mit | Z-Value palue -20.00 -10.00 0.00 10.00 20,00
O'Donnel. 1986 5.000 2342 5.485 0.410 9.530 2135 0.033 —_—
Najarian, 1992 0.000 1.788 3193 -3.505 2505 0.000 1.000 —
Unduriaga, 1938 7000 2887 8333 1.342 12,658 2.425 0ms —_—T
Talzeth, 1986 5.000 2800 6.250 0100 49.300 2.000 0.046
‘williams, 1386 3.000 6.786 46,056 -10.3m 16.301 0.442 0.658
Random 3680 1.463 2133 0813 £.546 2516 nma —
Right-click here and hide some of the statistics columns
@ Comprehensive meta ana;\- [Analysis]
File Edit Format View Compufgtional options Analyses Help
+ Data entry 17 Next table - High resolution piot | [gh Select by ... | = Effect measure: Differenceinmeans ~[E|[]|ZEE 7]/ E F 1 @
Model Study name Statistics for each study Difference in means and 952 Cl
Difference hdard 5 - -
in mears o “arance | Lower limit | Upper limit | Z2-Value v alue -20.00 -10.00 0.00 10.00 20.00
D'Dornell, 1986 5,000 342 5,485 0.410 2,590 2135 0.033 ‘ | —~—|
Najarian, 1332 0.000 1.788 3133 -3.505 3505 [.000 1.000
Unduriaga, 1333 7.000 2887 8333 1342 1265 & Customize display |
Talseth. 1356 5.000 2500 E.250 0100 5.900
“williams. 1986 2000 E.786 46.056 -10.301 16.301 Show Decimals  Alignment
Random 3680 1.463 2133 0813 B.54
Iw Al columnz in this block hd hd
¥ Difference in means Autg v | |Auto -
[T Standard error Auto | [Auto -
[T Wariance Autn v | Auta hd
[™ Lower limit Auto v | |Auta hd
[ Upper limit Luto v | [Auto -
[T ZValue Auto v | |Auta -
¥ p¥alue Auto v | |Auto -
Cancel Apply | Ok |
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[&f] Comp ive meta analysis - [Analysis]
File Edit Format View Comp i pi Analy Help
+ Data entry +3 Next table - High resolution plot | [gh Selectby .. | —+ Effect measure: Difference in means 'EEHETTEE I | i @‘
Model Study name Statistics for each study Difference in means and 95% Cl
Difference
Fp— palue -20.00 10,00 000 10.00 2000
0'Donnel, 1986 5.000 0.033 —_—
M ajarian, 1992 0.000 1.000 e
Undunaga, 1998 7.000 0ms —_—T
Talseth, 1336 5.000 0.046
“williams, 1386 3.000 0.655
Random 3.680 nma —

e Select “Random” rather than “Both” on the bottom tab
e C(Click Hi-Resolution plot
e Adjust the columns widths

5] Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Colors Help
+ Data entry + Return to table ‘}H»ghrmnhjlmnplm BB =] = |;H g Onesize | Proportional ¥ Resetall | Wholepage = ColorMode ¢ - LI}

Diastolic BP

Study name Difference in means and 95% CI

Difference
inmeans  p-Value

QO'Donnell, 1986 5.000 0.033 +
Najarian, 1992 0.000 1.000
Undurraga, 1998 7.000 0015
Talseth, 1986 5.000 0.046
Williams, 1986 3.000 0.658 ‘

0.012

- |

-10.00 0.00 10.00

Control Higher Donor Higher

Meta Analysis
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Summary

This analysis includes five studies where persons who donated a kidney were compared with persons in
a control group. Outcome was the Diastolic Blood Pressure. Effect size was the difference in mean
Diastolic Blood Pressure.

Is kidney donation related to Diastolic blood pressure?

The pooled difference in means is 3.680, which means that the diastolic BP for persons who donated a
kidney was (on average) 3.680 units higher than the diastolic BP for persons who did not donate a
kidney.

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 mean difference is 0.813 to 6.546,

which tell us that the mean difference in the universe of studies could fall anywhere in this range. This
range does not include a difference of zero, which tells us that the true difference is probably not zero.

Similarly, the Z-value for testing the null hypothesis (that the mean difference is zero) is 2.516, with a
corresponding p-value is 0.012. We can reject the null that mean diastolic BP is the same in both
groups, and conclude that the mean diastolic BP is higher in the donor group.

Does the effect size vary across studies?

The observed effect size varies somewhat from study to study, but a certain amount of variation is
expected due to sampling error. We need to determine if the observed variation falls within the range
that can be attributed to sampling error (in which case there is no evidence of variation in true effects),
or if it exceeds that range.

The Q-statistic provides a test of the null hypothesis that all studies in the analysis share a common
effect size. If all studies shared the same effect size, the expected value of Q would be equal to the
degrees of freedom (the number of studies minus 1).

The Q-value is 6.039 with 4 degrees of freedom, and the corresponding p-value is 0.196. Thus, the
observed dispersion is more than the expected value but still within the range that can be attributed to
chance. Therefore, we cannot reject the null hypothesis that the effect size is the same in all studies.

While we cannot reject the hypothesis that the true effect size is the same in all studies, our best
estimate based on the data is that there is some variance in true effects. This is quantified by the
following statistics.

The /2 statistic tells us what proportion of the observed variance reflects differences in true effect sizes
rather than sampling error. F?is 33.759. This tells us that if we could plot the true effects rather than
the observed effects, the variance in the new plot would be about 34% as large as the variance in the
current plot. Or, the variance would shrink by about 66%.
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T2 is the variance of true effect sizes (in log units). Here, T2 is 3.506. T is the standard deviation of true
effects (in log units). Here, Tis 1.872.
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