Example name Systolic BP

Effect size Mean difference
Analysis type Basic

Level Basic

Synopsis

This analysis includes four studies where persons who donated a kidney were compared with persons in
a control group. Outcome was the Systolic Blood Pressure. Effect size was the difference in mean
Systolic 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
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‘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
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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] =5 Insert columns for effect size data

Click [Next]

Welcome

" Show comman formats only
& Show al 100 formats

Select [Comparison of two groups...] B Insert columns for effect size data

If you have already computed the effect size (such as the
standardized mean difference or the Log odds ratia) far
each study. you may enter this information directy

Or, you may pravide summary data [such as the number of
events of the means and standaid deviations), and the
pragram will compute the effect size automatically

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

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

Click [Next]

Types of studies included

options to be displayed on the nest panel.

change the selection.

Comparizon of wo groups, time-points,
or exposures [includes comrelations]

in one group at one time-point

o
‘ol Estimate of means, propartions or rates
 Generic point estimates

~

Generic paint estimates, log scale

On this panel, select the type of studies to be included in
thiz meta analysis. This controls the types of data entry

If unsure, select the first option, which i appropriate for
most analyses. vYou will be able to return to this panel and

Drl" dOWn to B9 Insert columns for effect size data

Click on the icons to select the data entry format

Continuous (means)
Unmatched groups, post-data only

. . Q Two groups or comelation
Meanl SD and Samp|e size In eaCh group QDichotomous [number of events)

@ Continuous [meansz)
L‘Q| Unmatched groups, post data only
5] Mean. 50 and sample size in each group |
@ Difference in means, comman S0, and sample size
@ Cohen's d [standardized by pooled within-groups 50 and sample size
2] Means, sample size, and tvalue
@ Difference in means. sample size, and tvalug
@ Sample size and tvalue
@ teans, sample size, and p-value
@ Difference in means, sample size, and p-valus
@ Sample size and p-value
Q Urmatched groups, pre and post data
Q One group [pre-post) and matched groups
@ Computed effect sizes
Q Correlation
@ Fates [events by person years]
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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

© www.Meta-Analysis.com
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5] Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computaticnal options Analyses Help
N s~ R ST E R B AR
Dornar Donor Donor Control Control Control o Std diff in q . Difference q
Study hame MR StdDey S ample size s StdDev S ample size ffect direction (TS StdEn Warance |Hedges's g StdErr | Variance Ep— Std Enr | ‘ariance
-
2|
3|
4
||
5|
's 2
—; 5. Group names E@Q
s |
10 Group names for cohort or
—112 Mame far first group (e.g., Treated] Donor
13 MName for second group [e.g.. Control] Cantral
4
15
15 Cancel ok |
17
18 “
13
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 “Systolic BP after kidney donation.cma”
e —or— Copy the data from Excel “Systolic BP after kidney donation.xIs”

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

B d S :

FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
Al - Study
A B C D E F G
1 |Study Donor M Donor SD Donor N Ctrl M CtrlSD  Ctrl N
2 |Najarian, 1992 134 15 a7 130 21 30
3 |Undurraga, 1998 125 18 30 118 13 30
4 |Talselth, 1986 140 23 32 132 29 32
5 |williams, 1886 136 25 38 129 16 16
&
7

© www.Meta-Analysis.com
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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 Yiew Insert

Run analyses —+ = [ =

Identi

Tools Computatienal options  Analyses Help

& % BR E =S8 NA

ML B ANIE 2 N

o ]
Stud oo Drorar Drorar Contral Cantral Contral Effect directi Std diff in SE Vari Hed
EED =S tean Std-Dey Sample size Mean Std-Diey Sample size (=B ClEEE means i IEIEE ESUS
1 Danar M Donar 5D Daner M ChM  CHSD  CHiN
2| Majarian, 1932 134.000 15.000 57 130,000 21.000 50
3| Undurraga, 1998 125.000 18.000 30 118.000 13.000 30
4| Talzelth, 1986 140.000 23.000 32 132000 29.000 32
A \wiliams, 1886 136.000 25.000 38 129.000 16.000 18
[
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 Toecls Computational options Analyses Help
Run & Bookmark data S % BB AE-=E NS LD+ £ 21| @
onor Dranor Control Control Control Std diff in Std En Variarce |Hedges'sg| StdEn

Column properties

1

2| Copy selection Ctrl+C
3 Copy with header

4 Copy entire grid

5

g B2 Paste Ctrl+V

¥ cut Ctrl+X
&7 Delete Del

12 Delete column

14 Edit group names

:
1 Delete study

-Dew Sample size

or S0 Donor M
15.000
18.000
23.000
25.000

© www.Meta-Analysis.com

Mean Std-Dewv Sample size
Chrl M Cwl SD ChlM
130.000 21.000
118.000 13.000
132.000 29.000
129.000 16.000

Systolic BP
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30
2
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We need to enter a value for “Effect Direction”

Enter “Auto” for each study

Comprehensive meta analysis - [Data]

Click here

File Edit Format View Insert Identify Tocls Computational options Analyses Help
runanases + % D F i & & ([ BER E =805 -V 2+ A 4B
Stuyrame | henor | Dener - ag;’g‘”g"ze forrel | Corol ) aﬁ”p'l‘gzlze EHEE%H Sl | Gidbn | varincs |Hedgessg| SWEw | Varance | DU gigEr | aiance
1| Majarian, 1932 134.000 15.000 57 130,000 21.000 50 Aut 0.2z 0194 0.033 0220 0193 0.037 4.000 3497 12232
2| Undurraga, 1992 125.000 1e.000 20 11e.000 12.000 30 Auto 0.446 0.281 0.0e3 0.440 0.253 007 7.000 4.054 16.432
3| Talselth, 1386 140.000 23.000 32 132000 29.000 32 Auto 0.306 0.251 0.083 0302 0248 00z 8000 6543 42813
4| willians, 1886 136.000 25.000 38 129000 16.000 16 Auta 0.307 0.293 0.030 0.303 0.295 0.087 7.000 B.786 46.056
5
[3
7
g
k)
10
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
Runanayses + % [ B EHH &S| % | 2@ B'-'="'E 8w~ 2+v[] 43 ®
Study name Eg;? S[t)do-Bzv San[:glgosrize Chﬁggr?l SEET;;L Sa%?)?gg!ze Effect direction S:eilgsln StdEm Wariance |Hedges'zg StdEmr Wariance [?'f';::;
1] Majarian, 1952 134.000 16.000 57 130000 21.000 B0 Auto 0222 0194 0038 0.zz20 0193 0037 40
2| Undurraga, 1398 125000 18.000 a0 118000 12.000 a0 Auto 0448 0.261 0.068 0.440 0.258 0067 70
3 Talselth, 1986 140,000 Z3.000 32 132000 29.000 32 Auto 0.306 U.": e oo oo " 62 an
4| wiliams, 1886 136.000 25.000 38 123000 16.000 16 Auto 0307 . Zl Sort A-Z 37 7.0
5 Z] sotzZ-A
B
E Column properties
8 Data entry assistant
§
Formulas
10 Z
1 Show all selected indices
12 [ [ Show only the primary index
13
14 “3 Set primary index to Std diff in means
15 el Customize computed effect size display
16
17
e Right-click in any yellow column
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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
Runanalyses + & (@ FHH| & % BB E'-'="S S93 -V 2>+ 83 @®
Danor Donor Danar Contral Control Contral Difference
Study name: Mean Std-Dew Sample size Mean Std-Dew Sample size Effect diection in means StdEn Variance L M N 0 P Q
1| Majarian, 1992 124.000 15.000 67 130,000 21.000 B0 Auto 4.000 2497 12232
2| Undurraga, 1992 125.000 12.000 30 11e.000 12.000 30 Auto 7.000 4.054 16432 = - 3
E5 Effect size indices
3| Talselth, 1936 140.000 23.000 32 132000 29.000 32 Auto 8.000 E.543 42813
4| Williams, 1886 136.000 25.000 38 129.000 16.000 16 Auto 7.000 E.78E 46 056 2
] Uise the following as the primary index
[ ‘D\Helence in means ﬂ
7
G Display columns for these indices
9
10 [ Odds ratio -
1 []  Log odds ratio
12 ] [ Peto adds ratia
12 ] Log Peto odds ratio
14 ] Risk ratio
15 [ Logrisk ratio
15 [ Risk difference
17 [ Std diff in means
18 [ Hedgessa
19l Difference in means
[ Std Paired Difference
20 N
> [ Conslation
[l FishersZ
& ] Rate atio
22 [ Lograte ratio
2 [] Rate difersnce
2 1 Hazard ratio -
3? [V Alsa show standard errar
28 v Also show variance
29
S " Show the primary index only
B & Show al selected indices
32
33
3? Cancsl
41
Indanandant araone fmaane €Nl “

The screen should look like this

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runansyses + . D EHH S| 4 (BB E'-"="E|R 88 ~ L 2+ v [] 43D

Donar Dronor Donar Contral Contral Contraol Difference

Study name tdean StdDev Sample size tdean Std-Dew Sample size Effect direction in means Std Em Variance L M N
1| Majarian, 1932 134.000 15.000 57 130.000 21.000 50 Auto 4.000 3497 12232
2| Undurraga, 1338 125.000 18.000 30 118000 13.000 30 Auto F.000 4.054 16.433
3| Talzelth, 1386 140.000 23.000 32 132.000 29.000 32 Auto 2000 E.543 42813
4] wiliams, 1886 136.000 25.000 38 129.000 16.000 16 Auto F.000 E.78E 46,056
]
[
7
8
4
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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\Systolic BP after kidney donation.cma]

File Edit Format View Insert Identify Tools Computational options Analyses Help
O New.. G =SSR R Al TG
= Open Ctrl+ 0 Dianar Donor Cantral Cantral Contral Difference
. Std-Dev Sample size tean Std-Dev Sample size Effect direction in means StdEm Variance N
iz Opening screen wizard
15.000 57 130000 21.000 50 Auto 4.000 3457 12.232
Inpoiy 18,000 30 118000 13.000 30 Aulo 7.000 4054 16433
B save Cirles | 23000 2 132000 249000 32 Auto 8.000 B3 42813
25.000 38 129.000 16.000 1B Auto 7.000 E.786 45.056
& Print.. Ctrl+P
D Print setup...
Exit
10 |
11
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 analy§s - [C:\Users\Biostat\Dropbox\Workshops Three-Day\BP after Kidney donation\Systolic BP after kidney denation.cmal
File Edit Format View InsoJdentifc.dools Comoutationalontions Aoakses telo
Runanayses + % O & FH | S| 4 BB E -"="EN UM -4 2+ 43D
Donor Donor Donor Contral Control Control S Difference .
Study name fean Std-Dew Sample size fean Std-Dew Sample size Effect direction in mears StdErr Variance N
1| Majarian, 1992 134.000 15.000 57 130000 21.000 50 Auto 4.000 3497 12.232
2| Undurraga, 1938 125.000 18.000 30 118000 13.000 30 Auto 7.000 4.054 16.433
3| Talselth, 1986 140.000 23.000 32 132000 29.000 32 Auta 8.000 £.543 42813
4| wiliams. 1896 136.000 25.000 38 123000 16.000 16 Auto 7.000 B.786 46.056
5
3
7
8
g
10
11
12
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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

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

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

Runanalyses & =2 O = E W & & Correlation for imputing paired SD L =2+ ] 42 @

Danar Dronar \l’ariance for mean difference) i Difference .
Study name Mean SidDev | Sa S (e int als e Effect direction in s Std Emr Yariance L b4 M u]
1| Majarian, 1932 134.000 15.000 Variance for Hedges's B0 Auto 4.000 3457 12232
2| Undunaga, 1998 126.000 18.000 T T 30 Auto 7.000 4.054 16.433
3| Talzelth, 1986 140.000 23.000 32 132000 29.000 32 Auto 8.000 E.543 42813
4| Williams, 1886 136.000 25.000 38 129000 16.000 16 Auto 7.000 6.786 46.056
5
E
7
g

e Check the option “Assume a common variance”
e C(Click Ok

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

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanayses + % O & FH | S| 4 BB E -"="EN UM -4 2+ 43D

Donor Donor Donar Control Control Contral oo Difference
Mean Std-Dew Sample size Mean Std-Dew Sample size Effect diection in means StdErr Variance L M N

1| Majarian, 1992 134.000 15.000 57 1300000 21.000 80 Auto 4.000 3497 12232
2| Undurraga, 1338 125.000 18.000 30 11&000 13.000 30 Auto 7.000 4.054 16.433
3| Talzelth, 1926 140.000 Z3.000 2 132000 29.000 32 Auto 2.000 E.543 42813
4| ‘williams. 1336 136.000 25.000 38 124000 16.000 16 Auta 7.000 E.786 48.056

Study name

¥ .
[9 Options for computing treatment effects @

9 Yariance for raw mean difference in independent groups

‘when a study includes data for bwo independent groups, the user may
elect to enter the S0 for each of the groups separately. In thiz case the
13 program can pool the variance in the bwo groups (option 1] or not pool

14 them [option 2).

Thiz option affects the variance [and weights] used in an analysis of aw

16 mean differences. It has no impact on analyses of standardized mean
17 differences.

13 f* Assume a common varance

" Da nat assume a common variance [Revman, STATA)

© www.Meta-Analysis.com Systolic BP — 11—
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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 (Nalarian). The mean BP was 134 for Donor and 130 for Control.
The Difference in means is positive (+4.000) which means that the donor group had a higher mean.

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

File Edit Format View Insert Identify Tools Computational options Analyses Help
Aun analyses -+ Dﬁu @ ‘X;. E E Lo 'E ;?8’_58% -4 _)+W/|:| %l il @
Suprare | R GliDev | Sanpesie | Mean | Stabev | Sampese | Ffectdecton | ST suEn | vaance | L i N 0

1| Majarian, 1932 134.000 15.000 &7 130000 21.000 50 Auta 4.000 3457 12.232
2| Undurraga, 1338 125.000 18.000 30 118000 13.000 30 Auta 7.000 4.054 16.433
3| Talzelth, 1986 140.000 23.000 32 132000 29.000 32 Auto 8.000 E.543 42813
4| ‘williams, 1886 136.000 25.000 38 123000 16.000 16 At 7.000 E.786 46.056
5
g
7
]
]

10

1

12

e To run the analysis, click [Run analysis]

analysis - [ChUsers\Biostat\Dropbox\Workshops Three-Day\BP after Kidney donation\Systolic BP after kidney donation.cma]

File Edit Format Vief Insert Identify Tools Computational options Analyses Help
Runanayses + % o FH | S| 4 BB E -"="E|N UM -4 2>+
Donor Donor Donor Contral Control Control S Difference .
d fean Std-Dew Sample size fean Std-Dew Sample size Effect direction in mears StdErr Variance N
1| Majarian, 1992 134.000 15.000 57 130000 21.000 80 At 4.000 3497 12.232
2| Undurraga, 1338 125.000 18.000 30 118000 13.000 30 Auta 7.000 4.054 16.433
3| Talzelth, 1926 140.000 23.000 32 13z000 28.000 32 Auta 2.000 E.543 42813
4| ‘williams. 1336 136.000 25.000 38 123000 16.000 16 Auta 7.000 E.786 46.056
]
&
7
g
3
10
11
12
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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 % High resolution piot | BBy Select by .. | =+ Effect measure: Difference inmeans ~|[E][]| 22 TT|2F E F || % @&
Model Study name Statistics for each study Difference in means and 953 C1
Difference | Standard
— i Yanance | Lower limit | Upper imit | Z4alue pWalue -20.00 -10.00 0.00 10.00 20.00
Majarian, 4.000 3497 12232 -2.858 10,885 1.144 0.253
Unduraga, 7.000 4.054 16.433 0.945 14.945 1727 0.024
Talselth, 8.000 E.543 42813 -4.824 20,824 1223 0221
“williarns, 7.000 E.786 46.056 £.301 2030 1.031 0302 = Showrhide forest plot ‘
Fixed 5818 2308 5.328 1.293 10.342 2520 ooz —— Scale b Scale -25 o +35

Scale -.50 to +.50
Scale -1to +1

Scale -4 to +4
Scale -8 to +8
Customized

Click the tool to show weights

|E| Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry 13 Next table I+ High resolution piot | [y Selectby .. | + Effect measure: Difference in means ~|[Z]([]||22 T & E ]

M odel Study name Statistics for each study Difference in means and 95% CI wieight (Fixed)

DfEEED | S | g (| ol | Uik | 20te | e | @ 000 0o 1000 2000 Fielative weight
in means errar

Najarian, 4.000 3497 12.232 -2.855 10.855 1.144 0.253 43.56 [

Unduraga, 7000 4.054 16.433 -0.945 14.945 1727 n.0s4 krxvy |

Talzelth, 8.000 E.543 42813 -4.824 20.824 1.223 0.221 12451

“filiarns. 7.000 E.7EE 46.056 -£.301 20,301 1.031 0.302 1nE7 1

Fized 5818 2308 5328 1.293 10.342 2520 ooz —

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

The effects seem to be reasonably consistent. The confidence interval for all studies overlaps the mean
effect size.

The pooled effect is 5.818, which means that the mean Systolic BP in the donor group was about 6
points higher than the control.

© www.Meta-Analysis.com Systolic BP — 13 —
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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 3 Next table - High resolution plot | [ Select by .. | = Effect measure: Difference inmeans <[] 22 TT £ E F| & &
Model Study name Statistics for each study Difference in means and 95% Cl “wheight (Fixed) ‘wheight [Flandam)
Difference | Standard q n g 5 5
p—— i Variance | Lowerlimit | Upper limit | ZValue palue -20.00 -10.00 0.00 10.00 20.00 Relative weight Relative weight
Najarian, 4,000 3497 12.232 -2.855 10,855 1144 0.253 4355 [ 4356 [l
Undunaga, 7.000 4.054 16.433 0.945 14.945 1727 0.084 ey | 4z
Talselth, £.000 £.543 42813 -4.824 20,824 1223 0.2 12451 124510
= 7.000 6.786 4E.056 .30 20.301 1.031 0.302 1571 1571
Fized 5.818 2,308 5.328 1.293 10.342 2520 omz —
Random 5.818 2,308 5.328 1.293 10.342 2520 omz —

Under the fixed-effect model the pooled mean difference is 5.818. Under the random-effects model the
pooled mean difference is also 5.818.

This tells us that the any between-study variance in the observed effects is within the range we would
expect based on sampling error. Our estimate of the between-study variance in true effects is zero.
Therefore, the fixed-effect weights and random-effects weights are identical.
While both models yield the same result, we still need to say which model we are using.
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.

© www.Meta-Analysis.com Systolic BP — 14 —
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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]

Eile Edit Format View Computational options Analyses Help

+ Data entry 13 Next table I+ High resolution piot | [ Selectby .. | —+ Effect measure: Difference inmeans ~|[S]|[ ] 22 TI|HE F & @

Model Study narme Statistics for each study Ditference in means and 95% Cl wieight [Random]

Difterence | Standard

p— e “ariance | Lower imit | Upper limit | Z-Value palue -20.00 -10.00 0.00 10.00 20,00 Relative weight
Majarian, 1932 4.000 3497 12232 -2.865 10.855 1.144 0.253 4356 N
Undurraga, 1338 7.000 4.054 16,433 -0.945 14.845 1.727 0084 3242
Talzelth, 1988 £.000 E543 42813 -4.824 20824 1.223 nzz1 12451
‘williams, 1886 7.000 E.786 46,056 -6.301 20,30 1.0 0302 1571
Random 5818 2.308 5328 1.293 10342 2.520 001z —

A quick view of the plot suggests the following

= The BP was always 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 5.818 with a Cl of 1.293 to 10.342.

=  The summary effect has a Z-value 2.520 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 1.293 to 10.342. 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 6 points higher in the donor group
b) The donor group sometimes has a mean BP 0 points higher, sometimes 6 points higher,

sometimes 12 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

@ Comprehensive meta analysis - [Analysis]

File Edit Format ghi . ional options Analyses Help
4+ Data entry 13 Next table :{— High resolution plot % Select by ... | <+ Effect measure: Difference in means ~ IE‘ I:‘ EE TT } E :E 'j @
Model Study name Statistics for each study Difference in means and 95% Cl Wieight [Random)
Difference | Standard | Lower limit | Upper fimit | Z-val Val 20.00 10.00 0.00 1000 2000 Fislative waight
ih means iror ariance | Lower limi pper limi alug palue -20. -10. | X X elative weigl
Majarian, 1932 4.000 2497 12232 -2.855 10,855 1.144 0.253 4356
Unduriaga, 1938 7.000 4.054 16.433 0945 14.945 1727 0.0a4 ey |
Talselth, 1936 8.000 E543 42313 -4824 20824 1.223 0.z 12451
“willarns, 1886 7.000 E.786 4E.056 .30 20.3m 1.031 0302 nezl
Random 5.618 2308 5328 1.293 10342 2520 ooz —

The program displays this screen

[ Comprehensive meta analysis - [Analysis] |z

File Edit Format View Computational options Analyses Help
+ Data entry +3 Hext table 3 High resolution piot | [gh Selectby .. | == Effect measure: Differenceinmeans ~[Z]|[] ZE T E F | & @
Hodel Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared
Humber Point Standard Lower Upper Tau Standard
Hodel Studies  estimate  emor  Variance  limit limit Z-value  P-value Q-value df(Q) P-value I-squared Squared  Emor  Variance  Tau
Fixed 4 5818 2308 5328 1293 10342 2520 002 0497 3 0820 0000 0000 19300 372507 0.000
Random 4 5818 2308 5328 1293 10342 2520 002

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 5.818 (1.293 to 10.342), the Z-value for
a test of the null is 2.520 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 four 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, 4 minus 1 equals 3).

The observed Q value is 0.497. This is less than we would expect if the null is true (3.0). Therefore, we
do not reject the null. We have no evidence that the true effect size varies from study to study.

Since the observed variance is actually less than we would expect by chance alone, our estimate of the
true variance must be zero. This is expressed in several statistics.
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I?is 0.0%. This tells us that about 0& of the variance that we see in the forest plot reflects difference in
the true effect sizes, while the other 100% reflects sampling error. Put another way, if we were able to
plot the true effects rather than the observed effects, the data points would align one directly above the
other.

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. However, if I is 0% then it
follows that the absolute variance must also be 0.0.

e T?(shown as 0.000) is the estimate of variance in true effect sizes.
e T (shown 0.000) is the estimate of the standard deviaiton in true effect sizes.

We can use this to get a sense of how the true effects are distributed.

If the mean effect size is 5.818, if the standard deviation of true effects is 0, then the true effect size for
all studies is 5.818.

This estimate also assumes that the mean of 5.818 is known. If we want to report the prediction
interval (to say that 95% of all studies will have a mean difference in the range of A to B) then we need
to take into account also the imprecision of the mean effect. At the moment, however, we’re focusing
on the dispersion of effects. And based on this sample we have no evidence that the effect size varies
from study to study.
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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 Miew Computational options Analyses Help
+ Data entry 3 Next table - High resolution piot | [gh Selectby ... | 4 Effect measure: Difference inmeans = [Z| ]| SE TT/HE [ | & (&)
Model Study name Statistics for each study Difference in means and 95% Cl
BIEERED | SEMER | o Lower fiit | Upperfiit | Z:ah o 2000 000 000 0 200
e rior ariance | Lower limi pper limil e palue | . .
MNajarian, 1332 4.000 3497 12232 -2.955 10.855 1144 0253
Undurraga, 1998 7.000 4.054 16.433 -0.945 14.945 1.727 0.084
Talselth, 1936 8.000 £.543 42813 -4.824 20,824 1223 n.2zz1
Willams, 1886 7.000 6.786 46.056 -6.301 20.3m 1.03 0.302
Random 5818 2.308 5.328 1.293 10,342 2.520 omz —
Right-click here and hide some of the statistics columns
@ Comprehensive meta anaé\l- [Analysis]
Eile Edit Format View Compubgtional options Analyses Help
4+ Data entry t3 Next table EE» High resolution plot | [y Selectby ... | =+ Effect measure: Difference in means ~ IE‘ D EE TT :-F- E F| T @
Model Study name Statistics for each study Difference in means and 95% C|
Difference | Shgndard q . -
i g Wariance | Lower imit | Upper limit | Z-/alue palue -20.00 -10.00 0oo 1000 20.00
Majarian, 1332 4.000 437 12232 -2.855 10.855 1144 0.253
Undurraga, 1998 7.000 4.054 16.433 0345 14.945 1727 0.034
Talselth, 1386 a.000 E.543 42813 -4.824 20.824 1223 021
“éilliams, 1986 7.000 E.786 46.056 -6.301 20301 103 0: &1 Sort Lo-Hi by p-Value
Random 5818 2.308 5328 1.293 10.342 2520 | i —
Al Sort Hi-Lo by p-Value
|E| Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
4 Data entry ++ Mext table :{— High resolution plot % Selectby ... | <+ Effect measure: Difference in means ~ E‘ D
b odel Study name Statigtics for each study Difference in means and 95% Cl
Difference B Customize display @
i means pialue -20.00 -10.00 0.00 1000 2000
Najarian, 1952 4000 0253 Shey Cacinzpliongsoy
Undurraga, 1998 7.000 0.084
Talselth, 1386 8.000 0.2 ¥ Al columng in this block - -
‘williarns, 1886 7.000 0.302
Randam 5.818 omz —
v  Difference in means Ao w| |Auta -
[ Standard emor Au v Aue hd
[T Waiiance Ao w| |Auto -
[T Lower limit Ao =] |Auto -
[T Upper limit Auto w | |Auto hd
[T ZValue Auto | |Auto hd
v  p¥ale Ao | |Auo -
Cancel Apply | Ok |
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e Select “Random” rather than “Both” on the bottom tab

e Click Hi-Resolution plot
e Adjust the columns widths

[f] Comprehensive meta analysis - [Analysis]

-_— fo| B

File Edit Format View Computational options Colors Help

4+ Data entry 4 Return to table

I High resolution piot [ [T] [F] = wan [0 2 |;|| " Onesize | ' Proportional X Resetall | Whole page

~ Color Mode ¢ = ()

Systolic BP

Study name

Majarian, 1992
Undurraga, 1998
Talselth, 1936
Williams, 1886

Difference in means and 95% Cl

|
L
L
L
<

-20.00 -10.00 0.00 10.00 20.00

Control Higher Donor Higher

Meta Analysis
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Summary

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

Is kidney donation related to Systolic blood pressure?

The pooled difference in means is 5.818, which means that the systolic BP for persons who donated a
kidney was (on average) 5.818 units higher than the systolic 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 1.293 to 10.342,

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 2.520, with a
corresponding p-value is 0.012. We can reject the null that mean systolic BP is the same in both groups,
and conclude that the mean systolic 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 0.497 with 3 degrees of freedom. Thus, the observed dispersion is less than the amount
of dispersion we would expect to see based solely on sampling error. Our best estimate of the
dispersion in true effects is zero, and it follows that we cannot reject the null hypothesis that the effect
size is the same in all studies.

The /? statistic tells us what proportion of the observed variance reflects differences in true effect sizes
rather than sampling error. This is zero.

T2 is the variance of true effect sizes (in log units). Here, T2 is zero. T is the standard deviation of true
effects (in log units). Here, T is zero.
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