Example name ADHD Analysis

Effect size Standardized mean difference
Analysis type Basic, subgroups, regression
Level Intermediate

Synopsis

This analysis assesses the impact of methylphenidate on cognitive function in adults with Attention
Deficit Hyperactivity Disorder (ADHD). The analysis includes seventeen studies where patients were
randomized to the intervention or to a control condition. The outcome was some measure of cognitive
function, and a positive difference reflects better function for the treated group.

If all studies had measured cognitive function using the same diagnostic test, we would have performed
the analysis using scores on this scale. However, each study used a unique test to assess cognitive
function. Therefore, the reviewers transformed the mean difference for each study into a standardized
mean difference, d.

A standardized mean difference of 0.20 would be considered a small effect. Patients who improved by
this amount would probably not be aware of any change in their functioning. A standardized mean
difference of 0.50 would be considered a medium effect. Patients who improved by this amount would
be aware that they were doing better than usual, and their colleagues might notice a change. A
standardized mean difference of 0.58 would be considered a large effect. Patients who improved by this
amount would be very cognizant of their improvement, and their colleagues might be likely to remark
on the change.

| show

e How to enter data for the standardized means difference

e How to run a random-effects analysis

e How to quantify the dispersion in effects

e How to see the weight assigned to each study

e How to understand the statistics for the summary effect and the dispersion
e How to create a high-resolution plot

e How to compare the effect size in two subgroups of studies

e How to assess the relationship between a continuous variable and outcome
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The example that follows is based on the systematic review cited below. This example is not intended to
be representative of all analyses in the review. For details of the review, please see the original.

Note that the original analysis includes eighteen studies, but for purposes of this exercise | excluded a
study that was missing data on the moderators.
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The data for this exercise are located at

www.Common-Mistakes-in-Meta-Analysis.com

Navigate to the folder for ADHD analysis and download the following

This PDF

The data for this analysis in an Excel format
The data for this analysis in CMA format

The Excel file Prediction intervals for this data

To download a trial of CMA go to
www.Meta-Analysis.com

To open a CMA file > Open file from within CMA

You cannot open the file by clicking on it
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If you would like to start with a blank file and enter the data, proceed with the next page

If you would like to simply open the file with the ADHD data, proceed with this page

e Start the CMA program

e C(lick the icon for the Opening Wizard
e C(Click More Files

e Locate the file ADHD.CMA

e Proceed with the analysis on Page 21

Comprehenswve meta analysis - [Data]

File Edit Format Viey

Run analyses =+ % []

Insert |den Tools Computational options Analyses Help
FER B & @B E =SS EE >+ 4D

A B

=

O wm ~ oo e N

i

|

© www.Meta

hh) D E F G H | J K L M

B Welcome =

What would you like to do?

" Run the tutorial
" Start a blank spreadsheet

" Start a new spreadsheet using a template

" Import data from another program

@ More files ..

C:\Users\Biost\Dropbox\$ C ymmon mistakes web\ADHD example’

= C:\Users\Biost\OneDrive\Desktop\DEB change meta-analysis_AL
B C:\Users\Biost\Dropbox\$ Common mistakes web\3DHD. cma

B C:\Users\Biost\Dropbox\$ BMJ\Restrictive vs Liberal cma

B C:\Users\Biost\Dropbox\$ BMJ\&trial fibrillation and risks of cardioy
B C:\Users\Biost\D ropbox\$ BMJAOFf hour presentation.cma

B C\Users\Biost\Dropbox\$ BMJ\Efficacy and safety of dual SGLT -
B C:AUsers\Biost\Dropbox'\$ BMJ\Antidepressant efficacy of agomel: v

[V Show this dialog when | start the program

Close | ok |

-Analysis.com ADHD Analysis
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To create a new file from scratch, start here.

e Select the option [Start a blank spreadsheet]
o  Click [Ok]

Comprehehsive meta analysis - [Data]

File Edit Format View Insert Identify Tools Comp | options Analy Help
Rinanayses + X D S EH| S| & | BB E =S8 B -V >+ v [ 4 3D
A B C D E ’ F G ‘ H | J K ‘ L ‘ M ’ N B
1
2| 3 Welcome — X
3
| 4|
3 ‘What would you like to do?
6
7]
3 et
3
10
n Coin RO R Y
12
13 " Dpen an existing file
14) " Import data from another program
15
16|
17
Click Insert > Column for > Study names
E‘ Comprehensive meta analysis - [Data]
—
File Edit Format |View | Insert Identify Tools Computational options Analyses Help
Run analyses + . O3 Jm NP+ @
Subgroups within study
a ‘ ‘ Comparison names A | l ‘ d ‘ & ‘ L ‘ i ‘ N
B Copy of selected column
_1_| Outcome names
2 *— Blank row . .
— Tirme point names
3 *= Blank rows
- Copy of selected row(s) 8 Effect size data
- — Moderator variable
g Y= Study T
7]
|8
|9
The screen should look like this
E‘ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
IR - R e an
Study name B ‘ C ‘ D ‘ E ‘ F G H ‘ | ‘ J ‘ K ‘ L ‘ b ‘ N
_—
| 2
3|
4
5|
-
7
-G
£l
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Next, we need to create columns that will hold the summary data for each study.

To do that, we need to know what format the data are in — for example, do we have the mean and
standard deviation for each group, or the number of events in each group, or something else.

We can open an Excel file with the data, to see what format was provided.

The Excel file is called ADHD.xls.

AutoSave (@ 'Q v ADHD.xIs - Compatibility Mode - Saved

File Home Insert Draw Page Layout Formulas Data Review View Help Acrobat O Search
L26 - fx

A B € D E F G H

1 Study Cohen'sd Se SuD Dose C
2 Adler 0.53 0.14 N 67.7

3 Biederman 0.72 0.19 N 80.9

4 Bouffard 0.63 0.29 N 45.0

5 Carpentier 0.30 0.33 Y 45.0

6 Gualtieri 0.31 0.51 N 48.7

7 Jain 0.54 0.24 N 56.8

8 Llevina -0.26 0.28 Y 60.0

9 Levinb 0.06 0.20 Y 50.0
10 Medori 0.42 0.12 N 42.0
11 Reimherr 0.83 0.26 N 64.0
12 Rosler 0.45 0.13 N 41.2
13 Schubiner 0.70 0.30 Y 78.8
14 Spencer a 1.01 0.31 N 66.5
15 Spencer b 1.30 0.28 N 82.0
16 Spencer c 0.51 0.16 N 29.8
17 Tenenbaum 0.07 0.29 N 45.0
18 Wender 0.57 0.25 N 43.2
19

Typically, we would start with the raw mean and standard deviation for each study. We would enter
these values into CMA, and CMA would compute the standardized mean difference and variance.

In this example, however, we are working from a paper that reported the standardized mean difference
(Cohen’s d) and its standard error (SE)

There are also two columns (SUD and Dose) that hold data for moderator variables.

Leave the Excel file open, since we will have the option of copying the data from Excel into CMA, rather
than typing it into CMA.
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Return to CMA and create the columns that correspond to this Excel file.

Click Insert > Column for > Effect size data

E Comprehensive meta analysis - [Data]

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

nmoes % ) i D 5 s o+ vl )

2 Subgroups within study
Study name Blank column Comparican namec H ‘ | ‘ J K ‘ L ‘ M ‘ N ‘
Copy of selected column P
1 Outcome names
2 *— Blank row
— Time point names
3 Y= Blank rows
4 Copy of selected row(s) @m
| 5| — Moderator variable
3 Y= Study T
7
a
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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)

Computed effect sizes
Hedges’s g and standard error

© www.Meta-Analysis.com

-

r
B9 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 ratia) for
each study, you may enter this information directly.

Qr, pou may provide summary data [such as the number of
events of the means and standard deviations). and the
program will compute the effect size automatically

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

The program allows vou 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.

" Show commaon formats only
& Show all 100 formats

Types of studies included

On this panel, select the type of studies to be included in
thiz meta analysiz. This controls the tupes of data entry
options to be displayed on the nexst panel.

If unzure, 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 twao groups, time-points,
of exposures [includes correlations]

o)

Estimate of means, propartions of rates
in one aroup at one time-point

Generic point estimates

e B

Generic paint estimates, log scale

B3 Insert columns for effect size data

Click on the icons to select the data entry format

@ Two groups or corelation A
@ Dichotomous [number of events)
() Continuous (means)

Q Unmatched groups, post data only

Q Unmatched groups, pre and post data

Q One group (pre-post] and matched groups

() Computed effect sizes

@ Raw difference in means and confidence limits (independent groups)

Raw difference in means and variance (independent groups)
Cohen's d (standardized by pooled within-groups SD) and confidence limit
Cohen's d [standardized by pooled within-groups SD) and standard error |

=l

@ Hedges's g [standardized by pooled within-groups SD) and standard error
@ Hedges's g (standardized by pooled within-groups SD) and variance

@ Raw mean difference and confidence limits (paired study)

[gj Raw mean difference and standard eror [paired study)

[EJ Raw mean difference and variance [paired study) .

ADHD Analysis —8—
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The program creates the columns that correspond to the selected format

Then, it displays this wizard. Enter the following labels into the wizard

First group > Treated
Second group > Control

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

[ comprehensive meta analysis

Data]

Run analyses —+ %

File Edit Format View Insert Identify Tools Computational options Analyses Help

wEE & % el a -

HER LM aaanl s

@~ o w =

1
12!
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Study name

Std diff in
means

Standard
ermor

Treated N
(Optional)

Control N
(Optional)

Effect direction St?: si" StdEm Variance

© www.Meta-Analysis.com

=

B3 Group names

Group names for cohort or prospective studies

Hedges'sg | StdEm Variance

Name for first group (e.g., Treated)

Name for second group (e.g.. Control)

Treated
Control

Cancel

ADHD Analysis

Difference
in means

StdEm

Variance B
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We want to create a column to hold the moderator “SUD”, which stands for substance abuse disorder.
Each study will be coded Yes (Y) if that study enrolled patients with SUD, and No (No) if it excluded such
patients.

Right-click on the first open column (P) and select Column Properties

e Set the variable name to SUD

e Set the column function to Moderator
e Set the data type to Categorical

e C(Click Ok

File Edit Format View Insert Identify Tools Computational options Analyses Help
Rinanayses + 2 N FHEH & & BB A r—-"=|"= e e I =+ v [] 313 ®

?r:g adr:’s' L Slea[:jd’avd {6?::: a’H [ilijol::it;?‘l aN” Effect direction Srl:‘ﬂ e‘:l:: sln StdEn Variance |Hedges'sg StdEn Variance DI: ’:.f:: : StdEn Variance SUD Q

1

2

3

4

5

3 £ Column format %
7 Name | Values

8

10 Variable name ISUD

1
i Column function Moderator -

13 Data type Categorical -

15 Alignment Left v

Study name

2 Cancel
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We want to create a column to hold the moderator “Dose”, the mean dose of methylphenidate used in
each study.

Right-click on the first open column (Q) and select Column Properties
e Set the variable name to Dose

e Set the column function to Moderator
e Set the data type to Decimal

e Click Ok
[FHc nsive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help \. l
Runanayses + X D FHH (& % 2B G "-"'="E|8 RS~V 2+ [ 8H D
Study name ?r:gadr:’s' n Sl:[:jd’a'd {6?:::5’;} [%Op':i[::?:aNI] Effect direction s:?e‘jﬁsin StdEnr Variance | Hedges'sg StdEmr Variance Diri:’:":::: StdEm Variance sSuD Dose
1
2
3
4
5
s 3 Column format X
7 Name
8
9
10 Variable name
11
i Column function Moderator -
13 Data type Decimal =
14
15, Decimals displayed Auto v
16
17 Alignment Right -
18
19
20
21
22
23
24
2 Cancel
26 0k
27
s | |
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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 “ADHD.cma”
e —or— Copy the data from Excel “ADHD.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 C), and press CTRL-C to copy to clipboard

AutoSave ‘(@) [Eﬂ Z) v ADHD.xls - Compatibility Mode - Saved

File Home Insert Draw Page Layout Formulas Data Review View Help Acrobat £ Search
L26 v fx

A B C D ‘ E F G H

1 |Study Cohen'sd Se SUD Dose C
2 |Adler 0.53 0.14 N 67.7

3 |Biederman 0.72 0.19 N 80.9

4 |Bouffard 0.63 0.29 N 45.0

5 |Carpentier 0.30 0.33 Y 45.0

6 |Gualtieri 0.31 0.51 N 48.7

7 |lain 0.54 0.24 N 56.8

8 |Levina -0.26 0.28 Y 60.0

9 |Levinb 0.06 0.20 Y 50.0
10 |Medori 0.42 0.12 N 42.0
11 |Reimherr 0.83 0.26 N 64.0
12 |Rosler 0.45 0.13 N 41.2
13 |Schubiner 0.70 0.30 Y 78.8
14 |Spencer a 1.01 0.31 N 66.5
15 |Spencer b 1.30 0.28 N 82.0
16 |Spencer ¢ 0.51 0.16 N 29.8
17 |Tenenbaum 0.07 0.29 N 45.0
18 |Wender 0.57 0.25 N 43.2
19
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e Switch to CMA
e C(lick in cell Study-name 1

Click here

mprehensive meta analysis - [Data] - g X
File Edit Format View Insert Identify Tools Co ional options  Analyses Help ‘
Runanayses + % D) 5 75 | B E=ES s -V >+ v ®
| smnm d dif) La’:gi’a:d Iéﬁ::aﬂ a:;:ﬂa““ Effect direction S:;::Qn Std Enr Variance |Hedges'sg StdEn Variance [?ri!’;f::: Std Enr Variance SUD ‘ Dose 4
e Press [CTRL-V] to paste the data
e The screen should look like this
Comprehensive meta analysis - [Data] - X
File Edit Format View Insert Identify Iools‘Computational options Analyses Help ‘
rnanayses > % D F HH S & | RB FE =SB 9 -V >+ v HH®
I T 5 Std diff Standard | Treated N Control N e Std diff . . . Difte .
Study name o n [ :’:L’a' [Elepalj:nall [Uopy:i\’:onall Effect direction - ealn ;n StdEn Variance | Hedges'sg| StdEn Variance ;;f;f: Std Enr Variance suD ‘ Dose
1"5tudy Cohen'sd  Se
2| Adler 0530 0.140
3| Biederman 0720 0190
4| Bouffard 0630 0290
5| Carpentier 0.300 0.330
B| Gualtieri 0310 0510
7| Jain 0.540 0240
_ 8|Levina -0.260 0.280
9/ Levinb 0.080 0200
10| Medori 0.420 0120
11/ Reimherr 0.830 0.260
12 Rosler 0.450 0130
13| Schubiner 0.700 0.300
14/ Spencera 1.010 0310
15 Spencer b 1.300 0.280
16 Spencer c 0510 0.160
17| Tenenbaum 0.070 0.230
18 Wender 0570 0250
19
an
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Return to Excel

Highlight the columns for SUD and Dose.

Press CTRL <C> to copy to the clipboard

AutoSave (@‘ [EI'] 'Q v ADHD.xls - Compatibility Mode - Saved

File Home Insert Draw Page Layout Formulas Data Review View Help Acrobat £ Search
L26 - fx

A B | C D ‘ E F G H

1 Study Cohen'sd Se SuD Dose C
2 Adler 0.53 0.14 N 67.7
3 Biederman 0.72 0.19 N 80.9
4 Bouffard 0.63 0.29 N 45.0
5 Carpentier 0.30 0.33 Y 45.0
6 _Gualtieri 0.31 0.51 N 48.7

7 Jain 0.54 0.24 N 56.8

8 Levina -0.26 0.28 Y 60.0

9 Llevinb 0.06 0.20 Y 50.0
104Medori 0.42 0.12 N 42.0
11 Reimherr 0.83 0.26 N 64.0
12 Rosler 0.45 0.13 N 41.2
13 Schubiner 0.70 0.30 Y 78.8
14 Spencer a 1.01 0.31 N 66.5
15 Spencer b 1.30 0.28 N 82.0
16 Spencer c 0.51 0.16 N 29.8
17 Tenenbaum 0.07 0.29 N 45.0
18 Wender 0.57 0.25 N 43.2
19

© www.Meta-Analysis.com ADHD Analysis — 14 —



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

Return to CMA

Click in the SUD column, Row 1

Comprehensive meta analysis - [C:\Users\Biost\Dropbox\$ Common mistakes web\ADHD.cma] = X
File Edit Format View Insert Identify Tools Computational options Analyses Help
Rinanayses + X N S HH| S| & (B @ F =S8 95 [V >+ v [14 % —
Study name ?mld afs’ n S;:';?a'd {ée:l::: a’H [%::i[ﬂ :"l Effect direction S:: e‘:l:: s'n Std Err Variance |Hedges'sg  StdEn Variance D;M SUD Dose
_ﬂ Study Cohen'sd  Se
2| Adler 0.530 0.140
| 3 Biederman 0.720 0130
4 Bouffard 0.630 0290
| 5| Carpentier 0.300 0.330
6| Gualtieri 0.310 0510
| 7|Jain 0.540 0.240
8|Levina -0.260 0.280
3|Levinb 0.060 0.200
10| Medori 0.420 0120
Click CTRL <V> to paste the data
Comprehensive meta analysis - [C:\Users\Biost\Dropbox\$ Common mistakes web\ADHD.cma] = X
File Edit Format View Insert Identify Tools Computational options | Analyses Help (
Rinanayses + X DB FHEH & & 2R | r—r=|" MIB 2+ 813D
Study name ;r::: ‘gg n S;}a’r:'iavd {ée:l::rd‘aﬁ [lc:lop';g?'!:‘ﬂ Effect direction S:i:"r!sm ‘ StdErr Variance |Hedges'sg| StdEr Variance ?:’ri‘:::: StdEmr Varianc SuD Dose
_‘IJ Study Cohen'sd  Se SUD Dose
2| Adler 0.530 0140 N 67.700
| 3|Biederman 0.720 0190 N 80.900
4| Bouffard 0.630 0290 N 45.000
5| Carpentier 0.300 0.330 ¥ 45.000
B/ Gualtieri 0.310 0510 N 48.700
7 Jain 0.540 0.240 N 56.800
8| Levin a -0.260 0.280 Y 60.000
| 9/Levinb 0.060 0.200 Y 50.000
10| Medori 0.420 0120 N 42.000
1 Reimherr 0.830 0.260 N £4.000
12| Rosler 0.450 0130 N 41.200
13| Schubiner 0.700 0.300 Y 78.800
14 Spencer a 1.010 0310 N 66.500
15 Spencerb 1.300 0.280 N 82.000
16| Spencer ¢ 0.510 0.160 N 29.800
17| Tenenbaum 0.070 0.290 N 45.000
18 Wender 0.570 0.250 N 43.200
13
20/

The screen should look like this

© www.Meta-Analysis.com
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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
e Your screen should look like this

Comprehensive meta analysis - [C:\Users\Biost\Dropbox\$ Common mistakes web\ADHD.cma] = X
File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanayses > X N FHH & & 2B E"-"="E R8BS~V >+ v [ 4lH D
Stugynome | Sddifin | Stndad | realedll | ool | Efectdiecton | S99 | sidEw | Vaiance [Hedgessg| SWEw | Vaiance |OFETCS | sidEq | Vaiance | SUD | Dose
1] Adler 0.530 0.140 N £7.700
2| Biederman 0.720 0130 N 80.900
3| Bouffard 0.630 0.290 N 45.000
4| Carpentier 0.300 0330 hi 45,000
5| Gualtieri 0.310 0510 N 48.700
6| Jain 0.540 0.240 N 56.800
7| Levina -0.260 0.280 Y. 60.000
8/ Levinb 0.060 0.200 Y 50.000
3| Medori 0.420 0120 N 42.000
10| Reimherr 0.830 0.260 N 64.000
11| Rosler 0.450 0130 N 41.200
12| Schubiner 0.700 0.300 ¥ 78.800
13 Spencer a 1.010 0.310 N £6.500
14 Spencer b 1.300 0.280 N 82.000
15 Spencer c 0510 0.160 N 29.800
16| Tenenbaum 0.070 0.290 N 45,000
17| Wender 0.570 0.250 N 43.200
18
13
20
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We need to enter a value for “Effect Direction”
Enter “Auto” for each study (or enter Auto for one study and copy to the others

<Auto> tells the program to take the first mean minus the second. Since all studies used scales that
worked in the same direction (a higher score better function) this is appropriate here.

Click here
Comprehens'\ve meta analysis - [C:\Users\Biost\Dropbox\$ Common mistakes web\ADHD.cma] = X
File Edit Format View [nsert Identify Tools Computational options Analyses Help
Runanayses » @ O o | & & B @B E"-"="Z R WS - L+ v [ 43®
Study name i‘tgae‘lg L Self’zldavd .[I;Iepal::gaﬁ [cuog;:ﬂrl] Effect directig meaI’nfsln StdEn Variance Pledges's q StdEn Variance I:‘":‘f::: StdEn Variance }UD Dose

1 Adler 0.530 0.140 Auto 2 0530 0740 0020 N 67.700

2| Biederman 0.720 0190 Auto 0720 0190 0.038 N 80.900

3| Bouffard 0.630 0.290 Auto 0.630 0.290 0.084 N 45,000

4/ Carpentier 0.300 0.330 Auto 0.300 0.330 0109 i 45.000

5| Gualtieri 0.310 0510 Auto 0.310 0510 0.260 N 48.700

6| Jain 0.540 0.240 Auto 0.540 0.240 0.058 N 56.800

7| Levina -0.260 0.280 Auto -0.260 0.280 0.078 Y. 60.000

8/ Levinb 0.060 0.200 Auto 0.060 0.200 0.040 Y; 50.000

9| Medori 0.420 0120 Auto 0.420 0120 0.014 N 42.000

10| Reimherr 0.830 0.260 Auto 0.830 0.260 0.068 N 64,000

11| Rosler 0.450 0130 Auto 0.450 0130 007 N 41.200

12| Schubiner 0.700 0.300 Auto 0.700 0.300 0.030 ¥ 78.800

13| Spencer a 1.010 0310 Auto 1.010 0310 0.0%6 N 66.500

14 Spencer b 1.300 0.280 Auto 1.300 0.280 0.078 N 82,000

15/ Spencer ¢ 0510 0.160 Auto 0510 0.160 0.026 N 29,800

16| Tenenbaum 0.070 0.290 Auto 0.070 0.290 0.084 N 45,000

17 Wender 0.570 0.250 Auto 0.570 0.250 0.063 N 43.200
18
19
20

We do not have the number of patients for either group, so we leave those columns blank.

The program displays a set of columns for three effect sizes — the standardized difference in means (d),
the standardized difference in means (g) and the raw difference in means (D). Based on the data we
entered, the program is able to compute only one of these (d) and so the others are blank.

Std Diff in means

This is the standardized difference in means, sometimes called Cohen’s d. It is defined as the raw
difference in means divided by the standard deviation (computed within groups and pooled). This index
transforms the outcomes for all studies onto a common metric, so they can be used in the same
analysis.
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In this analysis we will be using Cohen’s d. To save space on the screen we will hide the raw difference
and g, leaving only d on the display

e Right-click in any yellow column
e C(Click “Customize computed effect size display”

Comprehensive meta analysis - [C:\Users\Biost\Dropbox\$ Common mistakes web\ADHD.cma] = X
File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanayses + X OB EHH & & 2R A "-'="S|8 88~V >2+v[]4%H®D
Study name ?"lg::z n Sel«’a’r;?avd Elﬁ::gaﬁ [[l::lop'::;?r!.:‘n Effect direction Sm" ‘ Std Enr Variance |Hedges'sg| StdEn Variance [?:‘"ri':::: Std Enr Variance Sup Dose

1 Ader 0530 0140 Auto | Ae S S N 67.700

2| Biedeman 0720 0190 Auto Sifscdaz N 80900

3 Boutard 0630 0290 Auto 1 sotz-A N 45,000

4| Carpentier 0.300 0.330 Auto Col . i 45,000

i olumn properties

5| Gualtieri 0.310 0510 Auto N 48.700

B|Jain 0.540 0.240 Auto Data entry assistant N 56.800

7| Levina 0.260 0.280 Auto ST Formuias ¥ £0.000

8/Levinb 0.060 0.200 Auto = = B 50.000

9 Medori 0420 0120 Auto Show all selected indices N 42.000

10| Reimherr 0830 0.260 Auto L Show ool the orimary index N 64.000

11/ Rosler 0.450 0130 Auto — — N 41.200

12| Schubiner 0700 030 Auto AT S BT Y 78.800

13/ Spencera 1.010 0310 Auto e N 66.500

14/ Spencer b 1.300 0.280 Auto 1.300 0.280 0.078 N 82.000

15 Spencerc 0510 0160 Auto i} k] N 29.800

16/ Tenenbaum 0.070 0.290 Auto 0.070 0.290 N 45.000

17| Wender 0.570 0.250 Auto 0570 0.250 N 43.200
18
19
20
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In the wizard,

e Un-check “Hedges’ g”

e Un-check “Difference in means”

e Put a check-mark adjacent to “Also show standard error”
e Put a check-mark adjacent to “Also show variance”

e Click [OK]

mprehensive meta ana \Users\Biost\Dropbox\$ Commor kes web\ADHD.cmal - g
File Edit Format View Insert Identify Tools Computational options Analyses Help
rnmayses > % N3 HH S| & @B F =SB B8 -V >+ v 43O
Stuprame | Sddifin | Stendad | Treatedlt | Lol | pect diection | MM | stgEn | varence ]Hedges‘sgl SEn | Vaience |CHEE | GiyEy | vaance | SUD | Dose
714,‘ Adler 0.530 0.140 Auto | [ Effect size indices = ] X N 67.700
2| Biederman 0.720 0190 Auto N 80.900
| 3| Bouffard 0630 0.290 Auto Use the following as the primary index N 45,000
4| Carpentier 0.300 0330 Auto — ¥ 45.000
5 Gualter 0310 0510 futo | |5t difinmeans = N 42,700
B|Jain 0540 0.240 Auto N 56.800
7| Levina -0.260 0.280 Auto | Display columns for these indices : Y 60.000
8 Levinb 0.060 0.200 Auto i | Y 50.000
9 Medori 0.420 0120 Auto | |J Oddsratio A N 42.000
10| Reimherr 0830 0.260 puto || L] Logoddsratio N £4.000
11, Roster 0450 0130 Auto g EE"’;“S ':é'” ) N 41.200
12| Schubiner 0700 0300 Auo || egPedcddei Y 78.800
13| Spencer a 1.010 0310 Al = 0. N 66,500
14| Spencer b 1.300 0.280 Auto [T — N 82.000
15 Spencerc 0510 0.160 Auto Std diffin means N 29.800
151 Tenenbaum 0.070 0.290 Auto [1 Hedges'sg N 45,000
17| wender 0570 0.250 auo [l | Difference inmeans N 43200
18 = gy
19 ] Conelation
20 O FishersZ
21 [ Rateratio
22 [ Lograte ratio
23 []  Rate difference
24| [ Hazard ratio v |
|
% [V Also show standard eror
2| [V Also show variance |
27
28 " Show the primary index only
gg @ Show all selected indices
3
2
33 Cancel
34
35
36
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The screen should look like this

Comprehenswe meta analysis - [C:\Users\Biost\Dropbox\$ Common mistakes web\ADHD.cma]

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanaiyses > 2 N F F W & & BB F '-'="5 885

~dV >+ 3@

Study name

1 Ader
2| Biederman
| 3 Bouffard
4| Carpentier
5| Gualtieri
6| Jain
7‘ Levin a
8 Levinb
| 9 Medori
10/ Reimherr
J Rosler
12| Schubiner
13 Spencer a
14j Spencer b
| 15/ Spencerc
16| Tenenbaum
|17 wender
18|
19

Std diff in
means

0530

0.720
0.630
0.300
0.310
0.540
-0.260
0.060
0.420
0.830
0.450
0.700
1.010
1.300
0510
0.070
0.570

Standard | Treated N Control N

ernor [Optional) [Optional)
0.140
0190
0.290
0.330
0510
0.240
0.280
0.200
0120
0.260
0130
0.300
0.310
0.280
0.160
0.290
0.250

Click File > Save As and save the file

Effact drection smn‘ SdEn ‘ Variance
Auto 0530 0140 0020
Auto 0720 0130 0036
Auto 0630 0290 0084
Auto 0300 030 0109
Auto 0310 0510 0260
Auto 0540 0240 0058
Auto 0260 0280 0078
Auto 00S0 0200 0040
Auto 0420 0120 0014
Auto 080 0260 0068
Auto 0450 0130 0017
Auto 0700 0300 0090
Auto 1000 030 00%
Auto 1300 0280 0078
Auto 0510 0160 002
Auto 0070 0290 0084
Auto 0570 0250 0063

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

© www.Meta-Analysis.com
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lysis

Z|Z|Z|Z|Z(€ |2 |Z|Z|X€|<€|Z|Z|€|Z ==

SuD

Dose

67.700

80.900
45.000
45.000
48.700
56.800
60.000
50.000
42.000
£4.000
41.200
78.800
66.500
82.000
29.800
45.000
43.200
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Basic Analysis

To run the analysis, click [Run analysis]

This is the basic analysis screen

[ comprehensive meta analysis - [Analysis] g

File Edit Format View Computational options Analyses Help

+ Data entry 3 Next table - High resolution plot | [y Selectby ... | =+ Effectmeasure: Stadiffinmeans ~|E][]|Z2 T+ E F| &t &
Model | Study name Statistics for each study Std diff in means and 95% Cl
Std diffin | Standard
T i Variance | Lower limit | Upper limit | Z-Value p-Value -1.00 -0.50 0.00 0.50 1.00

Adler 0.530 0140 0.020 0.256 0.804 3786 0.000 —_—
Biederman 0720 0190 0.036 0.348 1.092 3789 0.000
Bouffard 0.630 0.290 0.084 0.062 1.198 2172 0.030
Carpentier 0.300 0.330 0109 -0.347 0.947 0.909 0.363
Gualtieri 0.310 0510 0.260 -0.630 1.310 0.608 0543
Jain 0.540 0.240 0.058 0.070 1.010 2250 0.024
Levin a -0.260 0.280 0.078 -0.809 0.289 -0.929 0.353
Levinb 0.060 0.200 0.040 -0.332 0.452 0.300 0.764 e I —
Medori 0.420 0120 0.014 0185 0.655 3.500 0.000 —_—
Reimherr 0.830 0.260 0.068 0.320 1.340 3192 0.001
Rosler 0.450 0130 0.m7 0195 0.705 3.462 0.001 —_—
Schubiner 0.700 0.300 0.090 0112 1.288 2333 0.020
Spencer a 1.010 0.310 0.096 0.402 1618 3.258 0.001
Spencer b 1.300 0.280 0.078 0.751 1.843 4643 0.000 —
Spencer c 0510 0.160 0.026 0196 0.824 3188 0.001 —_—t
Tenenbaum 0.070 0.290 0.084 -0.438 0.638 0241 0.809

der 0570 0.250 0.063 0.080 1.060 2280 0.023

Fixed 0.433 0.050 0.002 0.395 0.590 9.898 0.000 ——
J

Fixed Hanlﬁm Both models
One study removed Cumulative analysis Calculations

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

The fixed-effect model is appropriate when all studies are based on the same population, and are
identical in all material respects. That’s rarely the case, and is clearly not the case here.
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Comprehensive meta analysis - [Analysis] - m] X

File Edit Format View Computational options Analyses Help

4 Data entry 13 Next table } High resolution plot % Selectby ... | =~ Effect measure: Hedges's g i @ D EE 1T :{- E :E 'j LE)
Model | Study name Statistics for each study Hedges's g and 95% CI
Hedges's g Slz:c;?vd Variance | Lower limit | Upper limit = Z-Value pValue -1.00 -0.50 0.00 0.50 1.00

Hess, 1.175 0.413 0171 0.365 1.985 2843 0.004
Hess, 1.005 0.400 0.160 0221 1.789 2513 0.012
Hubin, 2000 0.879 0.358 0128 0178 1.580 2.458 0.014
Johnson, 0.821 0107 0.01 0611 1.031 7.663 0.000 —
Flanagan, 0814 0.257 0.066 0.310 1318 3166 0.002
Sherriff, 071 0.368 0135 -0.010 1.432 1.933 0.053
Converse, 0557 0.357 0128 0143 1.257 1.560 0119
DeSacio, 0512 0.262 0.069 -0.001 1.025 1.956 0.050
Fantuzzo, 0.484 0.104 0.01 0.280 0.688 4650 0.000 —_—
Herrick, 0.367 0.293 0.086 -0.208 0.942 1.251 021
Seamans, 0.270 0.264 0.070 -0.248 0.788 1.022 0.307
Johncox, 0.264 0.278 0.077 -0.280 0.808 0.951 0.342
Lawson, 0.069 0.196 0.038 0315 0.453 0.352 0725 —_—t
Johnson, 0.056 0.109 0012 -0.158 0270 0513 0.608 —t—
Tichenor, 0.005 0.242 0.058 -0.469 0.479 0.021 0.984 _—

( lover, 0.000 0571 0327 1120 1120 0.000 1.000

Random i 0.465 0.097 0.003 0.275 0.655 4793 0.000 Rt {—

Both models

e study removed Cumulative analysis Calculations

Rather, we want to use the random-effects model. This model assume that the studies in the analysis
have been selected from a universe of studies that meet some criteria (as detailed by the description of
Populations, Interventions, Outcomes, and Comparison groups in the full paper). The model also
assumes that the effect sizes in these studies are a random selection of the effect sizes in the universe.

To switch to the random-effects model, click “Random” at the bottom of the screen.
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Next, we may want to modify the scale for the forest plot

At the moment, the scale goes from -1 to +1 and some values are being truncated at the right-end.

Right-click on the forest plot > Scale > Scale -2 to +2

Comprehensive meta analysis - [Analysis]

© www.Meta-Analysis.com ADHD Analysis

File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table - High resolution plot | [y Selectby ... | =+ Effectmeasure: Stadiffinmeans ~|E][]|Z2 T+ E F| &t &
Model | Study name Statistics for each study Std diff in means and 95% Cl
Std diffin | Standard
T i Variance | Lower limit | Upper limit | Z-Value p-Value -2.00 -1.00 0.00 1.00 200

Adler 0.530 0140 0.020 0.256 0.804 3786 0.000 ——
Biederman 0720 0190 0.036 0.348 1.092 3789 0.000 =
Bouffard 0.630 0.290 0.084 0.062 1.198 2172 0.030
Carpentier 0.300 0.330 0109 -0.347 0.947 0.909 0.363 —
Gualtieri 0.310 0510 0.260 -0.630 1.310 0.608 0543
Jain 0.540 0.240 0.058 0.070 1.010 2250 0.024 3- Show/hide forest plot |
Levina -0.260 0.280 0.078 -0.809 0.289 -0.929 0.353 le » Scale -.25to +.25
Levinb 0.060 0.200 0.040 -0.332 0.452 0.300 0.764 . o
Medori 0.420 0120 0.014 0185 0.655 3.500 0.000 i
Reimherr 0.830 0.260 0.068 0.320 1.340 3192 0.001 Scale-1to +1
Rosler 0.450 0130 0.m7 0195 0.705 3.462 0.001 —+— [v
Schubiner 0.700 0.300 0.090 0112 1.288 2333 0.020
Spencer a 1.010 0310 0,09 0402 1618 3258 0.001 — | Scale-dto+d
Spencer b 1.300 0.280 0.078 0.751 1.843 4643 0.000 aalamd. -
Spencer ¢ 0510 0.160 0.026 019 0824 3188 0.001 — Customized
Tenenbaum 0.070 0.290 0.084 -0.438 0.638 0241 0.809
Wender 0570 0.250 0.063 0.080 1.060 2280 0.023 —_—

Random 0.506 0.074 0.005 0.361 0.650 6.862 0.000 ==

Fived Both models

Basic stats | One study removed Cumulative analysis Calculations
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To get a better sense of the dispersion we can sort the studies based on their effect sizes.
To sort by any column, right-click on that column

Here, right-click on Std diff in means, and click <Sort Lo-Hi by Std diff in means>

Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4 Data entry +3 Next table - High resolution plot | [gh Selectby ... | =~ Effect measure: Std diffin means  ~ E‘ |:| E_g_ TTHE F| 2 @
Model | Study name Statistics for each study Std diff in means and 95% CI
Sddifin | Standard | iance | Lowerlimit | Upperimt | ZValue | pVabe | -200 1.00 0.00 1.00 200
Levin a -0.260 0.280 0.07g -0.809 -0.929 0.353 e
Levinb 0.060 0.200 0.040 -0.332 0.300 0.764 —t
Tenenbaum 00 4| 0.241 0,809 —_—t
Carpentier 030z = — 0.909 0.363 —_—
Gualier M e a0 0608 0543
Medori 04,22 Show/hide basic stats 3500 0.000 —
Rosler 0.4t 3.462 0.001 —
Spencer ¢ 05 B Customize basic stats 3188 0.001 —_—
Adler 0.530 0.140 0.020 0.256 3.786 0.000 —_—
Jain 0.540 0.240 0.058 0.070 2.250 0.024 —
‘Wender 0.570 0.250 0.063 0.080 2.280 0.023 —_—
Bouffard 0.630 0.230 0.084 0.062 2172 0.030 —_—
Schubiner 0.700 0.300 0.030 0112 2.333 0.020 —_—
Biederman 0.720 0130 0.036 0.348 3.789 0.000 —
Reimherr 0.830 0.260 0.068 0.320 3192 0.001 —_—
Spencer a 1.010 0.310 0.096 0.402 3.258 0.001 _—
Spencer b 1.300 0.280 0.078 0.751 4642 0.000 N
Random 0.506 0.074 0.005 0.361 6.862 0.000 —=
1 1

The mean effect size and confidence interval
The statistics on this row address the mean.
The mean effect size is 0.506.

The confidence interval of 0.361 to 0.650 speaks to the precision of the mean. The mean of 0.506 is our
estimate of the true mean in the universe of comparable studies. But, it is only an estimate. The true
mean in that universe probably falls in the range of 0.361 to 0.650. (More correctly, in 95% of all meta-
analyses, the confidence interval will include the true mean for the universe of comparable studies).

In addition to estimating the mean, we can test the null hypothesis that in the universe of comparable
studies, the true mean effect is zero. The Z-value for this test is 6.862 and the corresponding p-value is <
0.001. We can reject this null hypothesis, and conclude that on average in the universe of studies
comparable to those in the analysis, the treatment increases cognitive function.
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Heterogeneity

To this point we’ve addressed the mean effect size. We need to also consider how much the effects
vary from study to study.

To see the relevant statistics, click Next Table

Comprehensive meta analysis - [Analysis]

File gd{ Format View Computational gptions | Analyses Help

+ Datafntry t3 Next table - JHigh resolution piot | [gh Select by + Effectmeasure: Stddiffinmeans ~[E]|[] 22 TT+E F & &
Model Effect size and 95% confidence interval Test of null (2-Tail)
Number Point Standard Lower Upper
Model Studies estimate error Variance limit limit Z-value  P-value
Fixed 17 0.433 0.050 0.002 0.395 0.590 9.898 0.000
Random 17 0.506 0.074 0.005 0.361 0.650 6.862 0.000

4 )

Heterogeneity Tau-squared

Tau Standard
Q-value df(Q) P-value I-squared Squared Error Variance Tau

30.108 16 0m7 46.855 0.039 0.031 0.0m 0197

. J

The statistics displayed at the top address the mean effect size. The statistics displayed at the bottom
address the heterogeneity in effect size.

This is a modified version of the actual screen. In practice, these statistics are all displayed across the
top of the screen. In this screen-shot | moved the heterogeneity statistics to the bottom for readability.

The relevant statistics are as follows. Qs 30.106 with 16 degrees of freedom and a p-value of 0.017. /?
is 46.855%. Tau-squared (7?) is 0.039, and Tau (T) is 0.197. I'll start by presenting these statistics in the
way that they are typically presented. Then I'll explain why these statistics are largely irrelevant, and
suggest a better approach.

The Q-value is the sum of squared deviations of all effect-sizes from the mean effect size, on a
standardized scale. Under the null hypothesis that the true effect size is precisely the same in all studies
(and that all of the variation in observed effects is due to sampling error), the expected value of Q would
be equal to the degrees of freedom (the number of studies minus 1).

In this analysis, Q is 30.106 with 16 degrees of freedom. Under the null hypothesis that the treatment
has precisely the same impact in all studies, Q would follow a chi-squared distribution with 16 df. So by
referring to a table of chi-square we can determine that the p-value for a test of this null hypothesis is
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0.017. We reject the null hypothesis, and conclude that the treatment is more effective in some
populations than in others.

There is a widespread belief that the /? statistic tells us how much the effect size varies across studies.
This is a fundamental misunderstanding of what this statistic means.

In fact, I tells us what proportion of the variance in observed effects is due to variance in true effects
rather than sampling error. As such, it provides some context for understanding the forest plot. If is
low (near zero), then most of the variance in the forest plot is due to sampling error. If we could
somehow plot the variance of true effects (which is what we are about), most of the variance would
disappear. Conversely, if 7 is high (say, more than 75%) then most of the variance in the forest plot is
due to variance in true effects. If we could somehow plot the variance of true effects (which is what we
are about), most of the variance would remain.

In this case, I? is around 47%, so the plot of observed effects provides a useful (if slightly exaggerated)
idea of how the true effects are distributed.

The variance of true effects (7?) is 0.039, and the standard deviation of true effects (7) is 0.197.

All of these statistics are accurate. But, with the exception of T, they all are largely irrelevant. When we
ask about heterogeneity, we intend to ask “Over what range do the effects vary”, and none of these
statistics directly addresses this question. Concretely —

e The p-value provides a test of the null hypothesis that the effects are all the same. There is not
really any reason to test this hypothesis, since common sense tells us that the intervention will
not have precisely the same impact in all populations. In any event, the p-value only tells us that
the effects vary — it does not tell us how much they vary.

e Similarly, / tells us that most of the variation that we see in the observed effects reflects
variation in true effects, rather than sampling error. This (along with the plot) provides some
idea of the variation, but it’s a rough idea, at best. Based on /? and the plot, it’s unlikely that
any two people will arrive at the same estimate of the dispersion.

e T?is the variance of true effects. As such, it plays the same role as the variance of scores in a
primary study. It’s an important statistic, but does not directly address the question that we
care about.

Finally, we have T, the standard deviation of true effects. This statistic is the one that most directly
speaks to the dispersion of effects. If we had a precise estimate of the mean effect size and a precise
estimate of T, we could assume that the true effect size in most studies falls within some two T on either
side of the mean.

As a practical matter, the estimate of the mean and the estimate of T are subject to error. Therefore,
we apply a modified version of this formula to compute the prediction interval. This formula is
programmed into the Excel file Prediction_Intervals
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Open the Excel file Prediction_Intervals.xls

e At the bottom, select the tab for [Means]
e Copy the four values needed for the blue cells, as shown here (The file saved in the ADHD folder
has the data already entered)

AutoSave (® Off) Prediction Intervals with ADHD data.xls - Compatibility Mode - Excel
Fle Home Insert Draw Pagelayout Formulas Data Review View Help Acrobat O Search
cs - fr | 0.0386674020849796
A B C
1 Prediction interval for D, d, g, RD
2
3 Number of studies 17
6 Mean effect (random effect weights) 0.5058
7 Upper limit of mean effect 0.6503
8 Tau-squared 0.0387
10
11 Prediction interval
12 Mean 0.5058
13 Prediction interval (95%) lower limit 0.0582
14 Prediction interval (95%) upper limit 0.9534
15
16
17
18
19
20
21
22
23
24 |
25
|Pheet1 | Means | Ratios | Forrelations | Prevalence | &) «

The Excel file displays the prediction interval as 0.0582 to 0.9534.

If we can assume that the effects are normally, distributed, then the impact of the intervention will be
as low as 0.05 in some populations, to as high as 0.95 in others (in round numbers).
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This screen shows where to locate the four values needed. You can type the values into Excel. Or, for
more accuracy, use Copy and Paste to copy each to Excel. This will copy all significant digits, and not

only the digits that are displayed.

Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options | Analyses Help

Heterogeneity

+ Data entry 3 Next table - High resolution plot | [y Selectby .. | =+ Effectmeasure: Stddiffinmeans ~|[E|[] S2 T+ E F| &t &
Model Effect size and 95% confidence interval Test of null (2-Tail)
Number Point Standard Lower Upper
Model Studies estimate eror Variance limit limit Z-value  P-value
Fixed o 0.050 0.002 0.395 e 9.898 0.000
Random @ 0.074 0.005 0.361 w 6.862 0.000

Tau-squared

Q-value df (Q)

© www.Meta-Analysis.com ADHD Analysis
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Tau Standard
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Explore the study weights

We might want to explore the study weights, to see how much weight each study contributed to the
mean effect size.

Click the button for Show Weights

Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4 Data entry 13 Next table } High resolution plot % Selectby ... | =~ Effect measure: Std diff in means i IE‘
| —
Model | Study name Statistics for each study Std diff in means and 95% Cl ‘Weight (Random)
Std diffin | Standard " - - . i
means P Variance | Lower limit | Upper limit | Z4alue pValue -2.00 -1.00 0.00 1.00 2.00 Relative weight

Levina -0.260 0.280 0.078 -0.809 0.283 -0.929 0.353 —_— 464
Levinb 0.060 0.200 0.040 -0.332 0.452 0.300 0.764 —— 6911
Tenenbaum 0.070 0.230 0.084 -0.438 0638 0241 0.809 —_—r 443
Carpentier 0.300 0.330 0109 -0.347 0.947 0.909 0.363 —_—t 368
Gualtieri 0310 0510 0.260 -0.690 1.310 0.608 0543 1.82]
Medori 0.420 0120 0.014 0185 0.655 3500 0.000 —— 10241
Rosler 0.450 0130 0omz 0195 0.705 3.462 0.001 — 9781
Spencer c 0510 0.160 0.026 019 0.824 3188 0.001 — 846
Adler 0.530 0140 0.020 0.256 0.804 3786 0.000 — 9331
Jain 0.540 0.240 0.058 0.070 1.010 2.250 0.024 — 564
‘Wender 0570 0.250 0.063 0.080 1.060 2.280 0.023 — 537]
Bouffard 0.630 0.230 0.084 0.062 1.198 2172 0.030 ——1 443
Schubiner 0.700 0.300 0.030 0112 1.288 2333 0.020 e 422
Biederman 0.720 0130 0.036 0.348 1.092 3789 0.000 — 7271
Reimherr 0.830 0.260 0.068 0.320 1.340 3192 0.001 —_— 511
Spencer a 1.010 0310 0.036 0.402 1618 3.258 0.001 403
Spencer b 1.300 0.280 0.078 0.751 1.843 4643 0.000 o 464 |

Random 0.506 0.074 0.005 0.361 0.650 6.862 0.000 ==

The program displays the relative weight assigned to each study, along with a bar graph on a scale of 0
to 1 corresponding to the percentage of weight (these sum to 1.0).
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Right-click on the column of weights to customize the display.

You may elect to display the raw weight rather than the relative weight.

You may elect to scale relative to the maximum weight as shown here. The scale will then go (in
this case) from 0 to 0.07 rather than 0 to 1, which makes it easier to distinguish among the study
weights.

The Excel file displays the prediction interval as 0.0582 to 0.9534.

If we can assume that the effects are normally, distributed, then the impact of the intervention will be
as low as 0.05 in some populations, to as high as 0.95 in others (in round numbers).

Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

+ Data entry 3 Next table - High resolution piot | [gh Selectby .. | =+ Effectmeasure: Stadiffinmeans ~[E][]| 22T+ E F| 2 @
Model | Study name Statistics for each study Std diff in means and 95% CI ‘Weight (Random)
Std diffin | Standard . i x N B
T i Yariance | Lower limit | Upper limit | Z4alue pValue -2.00 -1.00 0.00 1.00 200 Relative weight
Levina -0.260 0.280 0.078 -0.809 0.289 -0.929 0.353 R S 464 W
Levinb 0.060 0.200 0.040 0332 0.452 0.300 0.764 — 691 Il
Tenenbaum 0.070 0290 0.084 -0.498 0638 0241 0.803 —_— 4430
Carpentier 0.300 0.330 0109 -0.347 0.947 0.909 0.363 —_—t 365l
Gualtieri 0.310 0510 0.260 -0.690 1.310 0.608 0543 1821
Medori 0.420 0120 0.014 0185 0.655 3500 0.000 == 10.24 N
Rosler 0.450 0130 0m7 0195 0.705 3.462 0.001 — 978 N
Spencer ¢ 0510 0.160 0.026 0.196 0.824 3188 0.001 —_— 8.46 N
Adler 0530 0140 0.020 0.256 0.804 3786 0.000 — 933 Nl
Jain 0.540 0.240 0.058 0.070 1.0$10 2250 0.024 — 564
‘Wender 0570 0.250 0.063 0.080 1.060 2280 0.023 —_— 5370
Bouffard 0.630 0.290 0.084 0.062 1.198 2172 0.030 e A = = =
Schubiner 0.700 0.300 0.030 0112 1.288 2333 0.020 B . 2. viSart Lo Hiby Reicthee weiohe
Biedeman 0720 0130 0,036 0.348 1.092 3789 0.000 —— %} Sort Hi-Lo Relative weight
Reimherr 0.830 0.260 0.068 0.320 1.340 3192 0.001 R E Show/hide weights
Spencer a 1.010 0310 0.096 0.402 1618 3.258 0.001 _—t
Spencer b 1.300 0280 0.078 0.751 1,843 4643 0.000 —_— Show raw weight
Random 0.508 0.074 0.005 0.361 0.650 6.862 0.000 ==

v Show relative weight —

v Show bar graph

%8 Decimals for raw weights >

%8 Decimals for relative weights »

| S P TR T. . 2

I:: Scale relative to maximum l

= Leave a buffer

== Bar color
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We want to create a high-resolution plot

The basic idea for the plot is to only keep the columns that we really need. If we can remove other
columns, the plot will be more useful. On the high-resolution plot we will be using the size of each box
to reflect the study weights, so we don’t need the column of study weights. Click here to hide the
column of weights

Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4+ Data entry 13 Next table ':{— High resolution plot % Selectby ... | =+ Effect measure: Std diff in means 'E i ETE_ TT:{{ E dg| 1 @
Model Study name Statistics for each study Std diff in means and 95% C|
Std diffin | Standard . o o
e G Variance | Lower limit = Upper limit | Z+alue pValue -2.00 -1.00 0.00 1.00 2.00
Levina -0.260 0.280 0.078 -0.809 0.289 -0.929 0.353 —_—
Levinb 0.060 0.200 0.040 -0.332 0.452 0.300 0.764 e
Tenenbaum 0.070 0.290 0.084 -0.498 0.638 0.241 0.809 s
Carpentier 0.300 0.330 0109 -0.347 0.947 0.909 0.363 —_—t
Gualtieri 0.310 0510 0.260 -0.690 1.310 0.608 0543 —
Medori 0.420 0120 0.014 0185 0.655 3.500 0.000 =
Rosler 0.450 0130 0.017 0195 0.705 3.462 0.001 —
Spencer ¢ 0510 0160 0.026 0196 0.824 3188 0.001 —

Right-click on the statistics, then select Customize basic stats. This will allow us to choose which
columns to include in the high-resolution plot

Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

+ Data entry 73 Next table - High resolution piot | [ Select by ... | =+ Effect measure: Stadiffnmeans  ~|[E][]|EEIT/+E F| & &
Model Study name Statistics for each study Std diff in means and 95% C|
Swdifin | Standad | yoiance | Lowerimit | Upperlimt | ZValue | pVale | 200 1.00 000 100 200
Levin a -0.260 0.280 0.078 -0.809 0.289 -0.929 0.353 —_—t
Levinb 0.060 0.200 0.040 -0.332 0.452 0.300 0.764 e L
Tenenbaum 0.070 0.290 0.084 -0.498 0.638 0.241 0.803 —_—t
Carpentier 0.300 0.330 0109 -0.347 0.947 0.909 0.363 —_—t
Gualtieri 0.310 0.510 0.260 -0.690 1.310 0.608 0.543
Medori 0.420 él Sort Lo-Hi by Standard error | 655 3.500 0.000 —
Rosler 0.450 zl Sort Lo by Standard 705 3.462 0.001 —
Spencer c 0510 R el e24 3188 0.001 —_—
Adler : Show/hide basic stats : : 0.000 —
Jain 3 ' 0.024 —_—
‘Wender 0.023 —
Bouffard 0.030 —_—
Schubiner . X I : 0.020 —_—
Biederman 0.720 0.190 0.036 0.348 1.092 3.789 0.000 —
Reimherr 0.830 0.260 0.068 0.320 1.340 3192 0.001 —_—
Spencer a 1.010 0.310 0.096 0.402 1.618 3.258 0.001 R
Spencer b 1.300 0.280 0.078 0.751 1.849 4643 0.000 S
Random 0.506 0.074 0.005 0.361 0.650 6.862 0.000 ==
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Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Dataentry 3 Nexttable - High resolution plot | [ Select by .. | + Effect measure: Stadiffinmeans  ~[E[J|EETTH+E F| t @
Model | Study name Statistics for each study Std diff in means and 95% CI
Std diff in s o
e Lower limit | Upper limit | pYalue -2.00 -1.00 0.00 1.00 2.00
Levin a -0.260 -0.809 0.289 0.353 —_—t
Levinb 0.060 -0.332 0.452 0.764 —t—
Tenenbaum 0.070 -0.498 0.638 0.809 —_—f
Carpentier 0.300 -0.347 0.947 0.363 —_—t
Gualtieri 0.310 -0.690 1.310 0.543
Medori 0.420 0185 0.655 0.000 B3 Customize display X
Rosler 0.450 0195 0.705 0.001 i )
Spencer c 0510 019 0.824 0.001 Show Decimals  Alignment
Adler 0.530 0.256 0.804 0.000
Jain 0540 0.070 1.010 0.024 W allfolumns in this block I ;I I ;I
‘Wender 0.570 0.080 1.060 0.023
Bouffard 0.630 0.062 1.198 0.030
Schubiner 0.700 0112 1.288 0.020 p Std diff in means IAU!D zl IAU[D ZI
Biederman 0720 0.348 1.092 0.000
Reimherr 0.830 0.320 1.340 0.001 [~ Stahdard ermor Jauo  ~| Jauo |
Spencer a 1.010 0.402 1.618 0.001
Spencer b 1300 0751 1849 0000 I~ Vafance [pute =] Jauo =~
Random 0.506 0.361 0.650 0.000 P Lober i I Ao Ll I it LI
vV Upber limit IAuto ZI IAuto ZI
7 Z¥alue IAuto ;] IAuto ;]
v p—)alue Jauto ~| Jauo |
Cancel | i Ok

I've chosen to keep the mean, lower and upper limit, and p-value. I've removed the standard error,
variance, and Z-value. This will make the plot more readable.

Click <High resolution plot>

Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4 Data entry 13 Next table } High resolution plot ‘ % Selectby ... | = Effect measure: Std diff in means 'Ei‘ =
Model | Study name Statistics for each study Std diff in means and 95% Cl
Std diff in < o
e Lower limit | Upper limit ‘ pYalue -2.00 -1.00 0.00 1.00 2.00
Levin a -0.260 -0.809 0.289 0.353 —_—
Levinb 0.060 -0.332 0.452 0.764 —
Tenenbaum 0.070 -0.438 0.638 0.809 e
Carpentier 0.300 -0.347 0.947 0.363 —_—t
Gualtieri 0.310 -0.690 1.310 0543 —
Medori 0.420 0.185 0.655 0.000 —
Rosler 0.450 0195 0.705 0.001 —

The program displays the plot.
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Initialize the plot

Click Reset All to set all the options to their defaults

[F comprehensive meta analysis - [Analysis] -

File Edit Format View Computational options Colors Help

+ Data entry + Retum totable | 3- High resolution pot g [7] ] -+~ nen [ = []| ™a Onesize "m

Meta Analysis

for each study Std diff in means and 95% CI

Lower Upper
limit limit  p-Value

Levina -0.809 0289 0.353
Levinb -0.332 0452 0.764
Tenenbaum -0.498 0638  0.809
Carpentier -0.347 0947 0363
Gualtieri -0690 1310 0543
Medori 0.185 0655 0.000
Rosler 0195 0705 0.001
Spencer ¢ 0196 0824 0.001
Adler 0256 0804 0.000
Jain 0070 1.010 0.024
Wender 0080 1.060 0.023
Bouffard 0062 1198  0.030
Schubiner 0112 1288  0.020
Biederman 0348 1.092 0.000
Reimherr 0320 1.340  0.001
Spencer a 0402 1618  0.001
Spencer b 0751 1.849  0.000

0.361 0650  0.000

-2.00 -1.00 0.00 1.00 2.00

Favours A Favours B

Meta Analysis
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Modify the spacing

e Right-click on the forest plot
e Select Spacing and forest plot width
e Select Right buffer > Remove. This will remove space to the right of the plot
e Select Forest plot width > [UP] [UP] [UP] [UP]
[F comprehensive meta analysis - [Analysis] - X

File Edit Format View Computational options Colors Help
+ Retum totable | 3- High resolution pot 35 [7] ] -+~ 18 [] = [C]| ™a One size | Proportonal X Resetall | Whole page

+ Data entry ~ Colors for printing B ~ ()

Meta Analysis

Study name istics for each study Std diff in means and 95% CI

Std diff Lower Upper
inmeans limit limit  p-Value

Levina 0260 -0809 0289 0.353

Levinb 0060 -0332 0452 0.764

Tenenbaum 0070 -0.498 0638  0.809 )

Carpentier 0300 -0.347 0363 D GEcHmt =T

Gualtieri 0310 ; 0543 o Setscale »
0.000 -== Study and summary symbols
0.001
0.001

0.000 2 Line thickness
0.024
0.023
0.030

0.020
0.000
0.001

Row spacing | Coim spacin] | Forest plt v poo

0506 0361 0650 0000

-2.00 -1.00 . 1.00

Favours A Favours B

Meta Analysis
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Edit the labels and Title

e Right-click on the Title (or click Edit > Header on the menu).
e Enter a new title
e C(Click Font and increase the font size by one <Up>

e Right-click on the Labels (or click Edit > Labels on the menu).
e Enter new labels
e Click Font and increase the font size by one <Up>

[F comprehensive meta analysis - [Analysis] -

File Edit Format View Computational options Colors Help

+ Data entry + Retum totable | 3- High resolution plot 35| =] [] -+~ 1| = [C]| ™a One size |"m Proportonal X Resetall | Wholepage  ~ Colors for printing B~ &)

Methylphenidate for ADHD

for each study Std diff in means and 95% CI

Std diff Lower Upper
inmaanc  |imit limit  p-Value

0809 0289 0.353

P Methylpheridate for ADHD | 0332 0452 0764
: 0.498 0638 0.809
carpenter U300 -0.347 0947 0363

Gualtieri 0310 -0690 1310 0543

— — 1185 0655  0.000

1195  0.705  0.001
 Favours Pbo Favours T ooy | . 0824 0001

Tea [ Fo] ; 0804 0000
1010 0024

Wender . . 1.060 0.023
Bouffard . 1.198  0.030
Schubiner X . . 0.020
Biederman X . ! 0.000
Reimherr X . B 0.001
Spencer a . . A 0.001
Spencer b B A R .000

200,

Favours Pbo Favours Tx

Meta Analysis

© www.Meta-Analysis.com ADHD Analysis — 35—



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

Edit the footer

e Right-click on the footer (or click Edit > Footer on the menu)
e Change the text to (95% prediction interval 0.06 to 0.95)

[F comprehensive meta analysis - [Analysis] - X

File Edit Format View Computational options Colors Help
+ Data entry + Returntotable | 3 High resolution plot %EE"'MQZD‘ ™, Onesize | Proportional X Resetall | Wholepage  ~ Colors for printing B ~ (&)

Methylphenidate for ADHD

for each study Std diff in means and 95% CI

Lower Upper
limit limit  p-Value

-0.809 0289 0.353
0332 0452 0764
-0.498 0638 0.809
-0.347 0947 0.363
-0690 1310 0543
Medori 0185 0655 0.000
Rosler 0195 0705 0.001
Spencer ¢ 0196 0824 0.001
0256 0.804 0.000
0.070 1.010 0024
0080 1060 0023 r
0.062 1.198 0.030 —
0112 1288 0020 —

0348 1092 0000
0320 1340 0001
0402 1618 0001
0751 1849  0.000
0361 0650 0.000

-2.00 -1.00 . 1.00

Favours Pbo Favours Tx

95% Prediction Interval 0.06 to 0.95
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Export to Word

Click File > Export to Word
The program created a Word file and inserts the plot
Look for the Word icon on your taskbar

& v @ Document2 - Word Michael Borenstein

File Home Insert Draw  Design Layout  References Mailings Review  View  MathType  Help EndNote X9  Acrobat £ Search 2 Share {3 Comments

Methylphenidate for ADHD

Study name istics for each study Std diff in means and 95% CI

Std diff Lower Upper

inmeans limit limit  p-Value
Levina -0.260 -0.809 0.289 0.353
Levin b 0.060 -0.332 0.452 0.764
Tenenbaum 0.070 -0.498 0.638 0.809
Carpentier 0.300 -0.347 0.947 0.363 —_——
Gualtieri 0.310 -0.690 1.310 0.543
Medori 0.420 0.185 0.655 0.000 -
Rosler 0.450 0.195 0.705 0.001 -
Spencer ¢ 0.510 0.196 0.824 0.001 ——
Adler 0.530 0.256 0.804 0.000 -
Jain 0.540 0.070 1.010 0.024 ——
Wender 0.570 0.080 1.060 0.023 —a—
Bouffard 0.630 0.062 1.198 0.030 ——
Schubiner 0.700 0.112 1.288 0.020 —a—
Biederman 0.720 0.348 1.092 0.000 ——
Reimherr 0.830 0.320 1.340 0.001 —a—
Spencer a 1.010 0.402 1.618 0.001 .
Spencer b 1.300 0.751 1.849 0.000 —_—

0.506 0.361 0.650 0.000 &
-2.00 -1.00 0.00 1.00 2.00
Favours Pbo Favours Tx

95% Prediction Interval 0.06 to 0.95

Page1of1  Owords [0 — T Focus B - 1] + 153%

10:32 AM
8/21/2019
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Export to PowerPoint

e Ifyou're in Word, return to CMA
e Select colors for slides
e C(lick File > Export to PowerPoint

[F cComprehensive meta analysis - [Analysis] - sl
File Edit Format View Computational options Colors Help
+ Data entry + Returntotable | - High res < Color Mode » p =[] ™a Onesize " Proportional X Resetall | Whole page ~ Colors for sides { ~ (i)
[E] color for foreground
2= Color for text
[ color for background
1] Colorfortie |
e cthylphenidate for ADHD
Color for labels
Color for line above footer
Color for footer atistics for each study Std diff in means and 95% CI
Color for scale anchors
Color for studies
Color for subgroups
Color for overall summary
Tenenbaum 0.070
Carpentier 0.300
Gualtieri 0.310
Medori 0.420 0.655
Rosler 0.450 0.705
Spencer ¢ 0.510 0.824
Adler 0.530 0.804
Jain 0.540 1.010
Study and summary symbols x|
|1 oOmo e e
Studies | Subgioups | Summaies | Propottional | Size | Minimum size | Border:
Reimherr
Spencer a
Spencer b
-1.00 1.00
Favours Pbo Favours Tx
95% Prediction Interval 0.06 to 0.95
ﬁ’ 10:34 AM
8/21/2019

To modify the colors for any element of the plot, click Colors on the menu
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Presentation1 - PowerPc

File Home Insert Draw  Design Transitions Animations Slide Show Review  View  MathType  Add-ins  Help EndNote X9  Acrobat £ Search 2 Share {2 Comments

Methylphenidate for ADHD

Study name Statistics for each study Std means and 95% CI

Std diff Lower Upper
inmeans  limit limit  p-Value

Levina -0.260 0289  0.353
Levinb 0.060 0.452 0.764
Tenenbaum 0.070 0.638  0.809
Carpentier 0.300 ¥ 0.947 0.363
Gualtieri 0.310 . 1.310 0.543
Medori 0.420 3 0.655 0.000
Rosler 0.450 3 0.705 0.001
Spencer ¢ 0.510 3 0.824 0.001
Adler 0.530 k 0.804 0.000
Jain 0.540 1.010 0.024
Wender 0.570 ] 1.060 0.023
Bouffard 0.630 ] 1.198 0.030
Schubiner 0.700 .11 1.288  0.020
Biederman 0.720 .34 1.092  0.000
Reimherr 0.830 .32 1.340  0.001
Spencer a 1.010 . 1618 0.001
Spencer b 1.300 ) 1.849 0.000

0.506 ¥ 0.650 0.000

-1.00 X 1.00

Favours Pbo Favours Tx

95% Prediction Interval 0.06 to 0.95

Slide1of1 [ = =l =5 g - 1 + g5% <

10:35 AM

8/21/2019
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Presentation1 - PowerPc hael Borenstei

File Home Insert Draw  Design Transitions Animations Slide Show Review  View  MathType  Add-ins  Help EndNote X9  Acrobat £ Search 2 Share {2 Comments

Format Background -

1
2
4 Fill
® Solid fill
Gradient fill
R Picture or texture fill
Methylphenidate for ADHD i
Pattern fill
Study name Statistics for each studh Std diff in means and 95% CI Hide background graphics
Std diff Lower Upper
inmeans limit limit p-Value Color O~

Levina 0.260 0289 0353 Transparency I Automatic
Levinb 0.060
Tenenbaum  0.070 Theme Colors
Carpentier 0.300 6  Em ]
Gualtieri 3
Medor
Rosler

8T
B“:"sm £ 0.06 Standard Colors
Schubiner
Biederman UL EEEEE
Reimherr

O More Colors

A Eyedropper

-1.00
Favours Pbo Favours Tx
95% Prediction Interval 0.06 to 0.95
Tap to add notes Apply to All
Slide10f 1 [Q =] Notes [E] B8 T -—1 +67% @

10:36 AM

8/21/2019
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Presentation1 - PowerPc

File Home Insert Draw  Design Transitions Animations Slide Show Review  View  MathType  Add-ins  Help EndNote X9  Acrobat £ Search 2 Share {2 Comments

1
Methylphenidate for ADHD
Study name Statistics for each study Std means and 95% CI
Std diff Lower Upper
inmeans  limit limit  p-Value
Levina -0.260 0289  0.353
Levinb 0.060 0.452 0.764
Tenenbaum 0.070 0.638  0.809
Carpentier 0.300 ¥ 0.947 0.363
Gualtieri 0.310 . 1.310 0.543
Medori 0.420 3 0.655 0.000
Rosler 0.450 3 0.705 0.001
Spencer ¢ 0.510 3 0.824 0.001
Adler 0.530 k 0.804 0.000
Jain 0.540 1.010 0.024
Wender 0.570 ] 1.060 0.023
Bouffard 0.630 ] 1.198 0.030
Schubiner 0.700 3 1.288  0.020
Biederman 0.720 .34 1.092  0.000
Reimherr 0.830 .32 1.340  0.001
Spencer a 1.010 . 1618 0.001
Spencer b 1.300 ) 1.849 0.000
0.506 ¥ 0.650 0.000
-1.00 X 1.00
Favours Pbo Favours Tx
95% Prediction Interval 0.06 to 0.95
Tap to add notes
= oo _ - A
Slidetlof 1 [0 = B &8 F ~ {\ednesday, August 31, 2019

10:38 AM
Il

8/21/2019

Return to CMA
Click Return to table

Comprehensive meta analysis - [Analysis] - a X
File Edit Format Viewe O igaal options Colors Help
+ Data entry + Returntotable | 3 High resolution plot [34 [F] 5] = ven ] 7= [C]| ™a Onesize | Proportional X Resetal | Wholepage  ~ Colors for sides { ~ (&)

Methylphenidate for ADHD
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Subgroups

To this point we have established that the impact of methyphenidate is relatively weak in some studies
and substantially stronger in others.

Our next goal is to see if we can identify the moderators that are associated with this variation in effect
size. Specifically, we will look at SUD and Dose.

Recall that when we entered the data, we included a column for SUD (substance abuse disorder), to
identify studies as including patients who abused drugs (Y) vs. studies that excluded these patients (N).

To address this question we will run the analysis separately for each subgroup of studies.

e C(Click Computational options > Group By >
e Select SUD
e Check the two boxes on the wizard

Comprehensive meta analysis - [Analysis]

Eile Edit Format View | Comp al options  Analy Help
+ Data entry 13 Ne + Effect measure 4 }elect by.. = Effectmeasure: Stadiffinmeans ~[E|[] SETIIHFE F| 2 &
[ 1 ClLevel 95% >
Model | Study name Std diff in means and 95% CI
A By Select by ...
aeoamow e e
Levina Compare groups 3 I
Levinb . i —_—
Tenenbiouh z Mixed and random effects options
Carpentier 0.300 -0.347 0.947 0.363 S B e
Gualtieri 0310 -0.690 1.310 0543 E—
Medori 0.420 0.185 0.655 0.000 —
Rosler 0.450 0195 0.705 0.001 —_ )
Spencer ¢ 0510 019 0.824 0001 _ —— 1 ;
Adler 0.530 0.256 0.804 0.0007 T
Jain 0540 0070 100 ooze| ¥ Groupby.. %
Wender 0570 0.080 1.060 0.023
Bouffard 0630 0.062 1.198 0030 Run a separate analysis for each level of ...
Schubiner 0.700 0112 1.288 0.020
Biederman 0.720 0348 1.092 0.000 ISUD LI
Reimher 0.830 0.320 1.340 0.001
Spencer a 1.010 0.402 1618 0.001
Spencer b 1.300 0751 1.843 0000 [ Also run analysis across levels of sud s
Random 0.506 0.361 0.650 0.000
t levels of sud
Cancel I Reset Ok
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Right-click on Std Diff in Means and Sort by effect size

Comprehensive meta analysis - [And\ysis]

File Edit Format View Computatio}‘l options Analyses Help

+ Data entry 73 Next table é\ﬂigh resolution piot | [Eh Selectby .. | =+ Effectmeasure: Stadiffinmeans ~[E][J|EETT/FE F |2 @
Model G'gb%by Study name N Statistics for each study Std diff in means and 95% CI
SN | | ower fmit | Upper imit ‘ pValie | 200 1.00 0.00 1.00 200
N Tenenbaum 0.070 -0.498 0638 0.809 —_—
N Gualtieri 0.310 -0.6390 1.310 0543
N Medori 0.420 0185 0.655 0.000 —
N Rosler 0.450 0195 0.705 0.001 —
N Spencer c 0.510 0196 0.824 0.001 —_—
N Adler 0.530 0.256 0.804 0.000 —
N Jain 0.540 0.070 1.010 0.024 —
N Wender 0.570 0.080 1.060 0.023 —_—
N Bouffard 0.630 0.062 1.198 0.030 —_—
N Biederman 0.720 0.348 1.092 0.000 —_—
N Reimherr 0.830 0.320 1.340 0.001 —_—
N Spencer a 1.010 0.402 1.618 0.001 _—t
N Spencer b 1.300 0.751 1.843 0.000 S B
Random N 0.577 0.438 0717 0.000 ==
b Levin a -0.260 -0.809 0.283 0.353 R
Y Levinb 0.060 -0.332 0.452 0.764 —_—
Y Carpentier 0.300 -0.347 0.947 0.363 e
Y Schubiner 0.700 0112 1.288 0.020 —_—
Random Y 0.162 0136 0.460 0.287 —_
Random Overall 0.502 0.376 0.629 0.000 =
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Click Computational Options > Mixed and Random effects options

Comprehensive meta analysis - [Analysis]

File Edit Format View | Computational options Analyses Help
4 Data entry t3 Ne + Effect measure 4 }eleci by.. | =+ Effectmeasure: Stadiffinmeans ~([E][]/ 2T+ E F| 2 &
[ 1 ClLevel 95% »
Model G'gﬂ%by h study Std diff in means and 35% CI
[ Select by ...
% Group by . per limit pYalue -2.00 -1.00 0.00 1.00 200
N Te[ Compare groups 0.638 0.809 —_—
N Gu ; . 1.310 0543
N M M| Mixed and random effects options 0.655 0.000 —r—
N Rosler 0.450 0135 0.705 0.001 r]j —
N Spencer ¢ 0510 0196 . . -
N Adler 0530 0.256 B3 Mixed and random effects options X
N Jain 0.540 0.070 o i .
N Wender 0570 0.080 Combining studies within a subgroup
N Bouffard 0.630 0.062
N Biederman 0.720 0.8 (o #ssunfe a common among-study variance component across subgroups §
N Reimhert 0.830 0. {{pool Within-group estimates of tau-squared).
N Spencer a 1.010 0.402
N Spencer b 1.300 0.751 ¢~ Do not assume a common among-study variance component across subgroups (do
e N 0577 0.438 not pool within-group estimates of tau-squared). This is the option used by RevMan.
Y Levin a -0.260 -0.809
Y Levinb 0.060 03327 T
Y Carpentier 0.300 0347 Combining subgroups to yield an overall effect
Y Schubiner 0.700 0.1
Random Y 0.162 -0.1g6 (% Combfhe subgroups using fixed effect model
Random  Overall 0.502 0.3
" Combine subgroups using random effects model
Cancel

This opens a dialog box

At the top, click “Assume a common among-study variance component across subgroups (pool within-
group estimates of tau-squared).

The issue here is as follows. We estimate T? separately for each subgroup, so we get one estimate for
SUD | N and another for SUD | Y. Then we have the option to apply each estimate to its own subgroup,
or to pool the estimates and use the pooled value for both subgroups. In general, it's a good idea to
pool. The reason is that unless we have a decent amount of studies within each subgroup (there is no
consensus, but | would use 20 as a number), we gain more from pooling (and working with more data)
than we lose by combining data from subgroups where the true value of 72 is probably not the same.

At the bottom, click “Combine subgroups using the fixed-effect model”. Use this option even if (as you
should) you are using the random-effects model in the analysis.

The issue here is as follows. When we group by subgroups, there are two levels of sampling — we need
to select subgroups, and we need to select studies within each subgroup.
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The subgroups that we choose are “Fixed” — we care specifically about SUD| N and SUD | Y. We are
making an inference about these two subgroups, and will not be extrapolating from them to a larger set
of subgroups. The option here is to combine SUBGROUPS using the fixed-effect model (note that the
term fixed here means that these are chosen, not that they are the same).

Within the subgroups, the studies are sampled at random. We happen to have specific studies within
each subgroup, but we don’t care specifically about these studies — they are being used to estimate the
mean for all SUD |N studies and all the mean for all SUD | Y studies. For this reason we select the
Random tab at the bottom of the screen.

To reiterate — the tab at the bottom of the screen is Random since the studies within a subgroup are
assumed to be a random sample of all comparable studies. The option in the bottom section of the

wizard is Fixed since we are making an inference to these two subgroups only, and not extrapolating
from these to other subgroups.

Fixed Random
(Chosen by name) (Sampled randomly)
In Wizard
Subgroups ves choose Fixed
Studies within subgroups Yes On plot,
group Random tab

Since we are using the Fixed-effect model at one level, and the random-effects model at another level,
this is called a Mixed-effect model.
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Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table I High resolution plot | [y Selectby ... | + Effectmeasure: Stddiffinmeans ~[E][]| 22 TT+E F| & G
Model Grgﬂ%by Study name Statistics for each study Std diff in means and 95% CI
SN | | owermit | Upperiimt | pVale | 200 1.00 0.00 1.00 200

N Tenenbaum 0.070 -0.438 0.638 0.809 —_—

N Gualtieri 0.310 -0.690 1.310 0.543

N Medori 0.420 0185 0.655 0.000 —

N Rosler 0.450 0195 0.705 0.001 —

N Spencer c 0510 0196 0.824 0.001 —_—

N Adler 0.530 0.256 0.804 0.000 —

N Jain 0.540 0.070 1.010 0.024 —_—

N Wender 0.570 0.080 1.060 0.023 —_—

N Bouffard 0.630 0.062 1.198 0.030 —_—

N Biederman 0.720 0.348 1.092 0.000 —_—

N Reimherr 0.830 0.320 1.340 0.001 —_—

N Spencer a 1.010 0.402 1.618 0.001 _—t

N Spencer b 1.300 0.751 1.849 0.000 —_—
Random N 0577 0.438 0717 0.000 ==

Y Levin a -0.260 -0.809 0.289 0.353 —_—

Y Levinb 0.060 -0.332 0.452 0.764 o

Y Carpentier 0.300 -0.347 0.947 0.363 —_—t

¥ Schubiner 0.700 0112 1.288 0.020 —_— T
Random b 0.162 0136 0.460 0.287 —1——
Random Overall 0.502 0.376 0.629 0.000 ==

The program displays the analysis for the studies that excluded drug abusers at the top, and for those
that included drug abusers at the bottom.

For studies that excluded drug abusers the mean effect size is 0.577 with a 95% confidence interval of
0.438 to 0.717. A test of the null hypothesis that the mean effect is zero yields a p-value of < 0.001.

For studies that excluded drug abusers the mean effect size is 0.162 with a 95% confidence interval of
-0.136 t0 0.460. A test of the null hypothesis that the mean effect is zero yields a p-value of 0.287.

There us also a line that shows results based on all studies. The mean effect size is 0.502 with a 95%
confidence interval of 0.376 to 0.629. A test of the null hypothesis that the mean effect is zero yields a
p-value of < 0.001.

© www.Meta-Analysis.com ADHD Analysis — 46 —



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

Click on Next table

Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

4 Data entry 13 Next table } High resolution plot % Selectby ... | = Effect measure: Std diff in means o E’ D EE TT :{- E :E ‘_r j')

i

Groups Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity
Number Point Standard Lower Upper
Group Studies estimate error Variance limit limit Z-value  P-value Q-value df (@) P-value I-squared

Fixed effect analysis

—<ZI

13 0.550 0.054 0.003 0.445 0.656 10.229 0.000 16.230 12 0.181 26.065
4 0.150 0131 007 -0.107 0.407 1.144 0.253 5914 3 0.116 49.276
Total within 22145 15 0.104
Total between 7.962 1 0.005
Overall 17 0.433 0.050 0.002 0.395 0.590 9.898 0.000 30106 16 0.017 46.855
N 13 0577 0.071 0.005 0.438 0717 8.090 0.000
Y 4 0.162 0.152 0.023 -0.136 0.460 1.064 0.287
Total between 6130 1 0.013
Overall 17 0.502 0.065 0.004 0.376 0.629 7.775 0.000

The top of this screen shows the analysis based on a fixed-effect model (fixed at both levels). This is
what we would use if all studies within a subgroup were drawn from the same population

The bottom of the screen shows the analysis based on a mixed-effect model. The subgroups are fixed
(we chose these two study designs specifically) but within each subgroup, the studies are selected at
random. This is the section we will use.

The mean for the two subgroups are 0.577 vs 0.162. We can test the difference for statistical
significance using a Q test with 1 degree of freedom. The Q value of 6.130 with 1 degree of freedom
yields a p-value of 0.013. We reject the null hypothesis that the mean effect is the same in both
subgroups, and conclude that methylphenidate has more of an effect in studies that exclude SUD
patients than it does in studies that include SUD patients.

It is important to understand that this finding is observational, not causal. That is,

A. We can conclude that the treatment is more effective in studies that exclude SUD patients.
B. We cannot conclude that the drug is more effective in non-SUD patients.

While it might appear that A and B are the same, there is an important difference between them. We
do know that the drug is more effective in the studies that excluded SUD patients. This may be because
the drug is more effective in patients who are non-SUD. But is also may be because the studies that
excluded these patients also tended to use a lower dose of the drug (for example). It could be that the
drug was less effective in these studies because of the lower dose, and not because of the SUD status.
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Meta-regression

When we looked for a relationship between SUD and effect we used a subgroups analysis. This works
when the moderator is categorical (with discrete categories such as Yes and No).

Now, we want to look for a relationship between Dose and effect. Since Dose is a continuous variable,
we will use Meta-regression rather than subgroups analysis.

First, we need to remove the grouping
Click Computational options > Group by

Click Reset

Comprehensive meta analysis - [Analysis]

File Edit Format View | Computational options Analyses Help
+ Data entry t3 Ne + Effect measure » lelectby ... | = Effect measure: Std diff in means 'E] i E TT? E Fllz2 @®
[ 1 ClLevel 95% 4
Model Study name Std diff in means and 95% CI
S
-2.00 -1.00 0.00 1.00 2.00

Levina ompare groups 593 I
Levinb . . 0.764 —t—
Teriscbaun z Mixed and random effects options 0.809 R
Carpentier 0.300 -0.347 0.947 0.363 —_—t
Gualtieri 0.310 -0.690 1.310 0.543
Medori 0.420 0185 0.655 0.000 —
Rosler 0.450 0195 0.705 0.001 — .
Spencer c 0510 0196 0.824 0.001 N — 1
Adler 0530 0.256 0.804 0.000 B3 Group by .. X
Jain 0.540 0.070 1.010 0.024
Wenider G 0080 1.050 Gz Run a separate analysis for each level of ...
Bouffard 0630 0.062 1.198 0.030
Schubiner 0.700 0112 1.288 0.020 =
Biederman 0.720 0.348 1.092 0.000
Reimherr 0.830 0.320 1.340 0.001
Spencer a 1.010 0.402 1.618 0.001 (u]
Spencer b 1.300 0.751 1.849 0.000

Random 0.506 0.361 0.650 0.000

Canc I Reset I Ok l
__J
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Click Analyses > Meta regression 2

Comprehensive meta analysis - [Analysis]

Eile Edit Format View Computational options ‘ Analyses Help
+ Data entry 3 Next table - High res A4 _Publication bias - Effect measure: Stddiffinmeans  ~|[E][]|EZ2TTIFE F || 2 &
Meta regression 2
Model Study name Sligﬁr Std diff in means and 95% CI
+ Data entry
Stdditin | | et imk T Upperimt | pVaice | -200 .00 0.00 1.00 200
means

Tenenbaum 0.070 -0.498 0.638 0.803 —_—t
Biederman 0.720 0.348 1.092 0.000 —_—
Reimherr 0.830 0.320 1.340 0.001 —_—
Spencer a 1.010 0.402 1.618 0.001 —_—
Spencer b 1.300 0.751 1.843 0.000 —_—
Gualtieri 0.310 -0.690 1.310 0543
Levin a -0.260 -0.809 0.289 0.353 —_—1
Levinb 0.060 -0.332 0.452 0.764 —r—
Carpentier 0.300 -0.347 0.947 0.363 —_—t
Schubiner 0.700 0112 1.288 0.020 —_—
Medori 0.420 0185 0.655 0.000 ——
Rosler 0.450 0195 0.705 0.001 ——
Spencer c 0510 0.196 0.824 0.001 —_—
Adler 0.530 0.256 0.804 0.000 —
Jain 0.540 0.070 1.010 0.024 —
Wender 0.570 0.080 1.060 0.023 —_—
Bouffard 0.630 0.062 1.198 0.030 —_—

Random 0.506 0.361 0.650 0.000 =

The program displays this screen

[ comprei

a analysis - [Meta-reg

File Covariates Models Computational options Decimals Analyses Help (i)
A .

Return to basic analysis 4= | =% Run regression

Name SsuD

Type Categorical
Number valid 17
Number missing 0

Number of groups 2

Reference group N

Edit reference group
Add to main screen
Help

<
Fixed | Random |

© www.Meta-Analysis.com

Models: [ clear models | || Insert model |*| Delete model g Rename model S, Generate sequence | ¢ —

Covariates: | = Show covariates € Remove covariates | * Moveup 4 Move down | < Link covariates <I> Unlink covariates | +' +
Covariates Model 1
Intercept 2

3 Interactive guide
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ADHD Analysis

— 49 —


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

Click on Dose

Click on Add to main screen

File Covariates Models Computational options Decimals Analyses Help (i)
Models: [ Clear modeis | 7] Insert model |“] Delete model g Rename model

Covariates: | = Show covariates & Remove covariates | T Moveup 4 Move down

Return to basic analysis 4= | =» Run regression
Generate sequence ~|  —

© Link covariates <[> Uniink covariates | ' +

B3 Covariates not on main screen X

Covariates Model 1

SO0
Intercept 2 [ ]

Name Dose

Type Decimal

Number valid 17

Number missing 0

Welcome

[ Add to main screen ]

<
Fixed | Random
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The covariate dose is moved from the list of available covariates onto the list that will be used in the

analysis
File Covariates Models Computational options Decimals Analyses Help (i) Return to basic analysis 4= | =» Run regression
Models: [ Clear modeis | '] Insert model |*] Delete model Fg Rename model Generate sequence ¥| + —
Covariates: | = Show covariates & Remove covariates | T Moveup 4 Movedown | © Link covariates <|> Uniink covariates | '
B3 Covariates not on main screen X
Covariates Model 1
Infercep‘ v
Dose O
Name SsuD
Type Categorical
Number valid 17
Number missing 0
Number of groups 2
Reference group N We | come
Edit reference group
& >
Fixed | Random
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[ ]
Eile

Check the box for Dose

This tells the program to include this covariate in the analysis
Click Run regression

meta analysis - [Met

Models:

Covariates:

File Covaristes Models Computational options Decimals Analyses Help (3} Return to basic analysis 1 — Run regression l
[ Clear modeis | '] Insert model |“] Delete model g Rename model = Generate sequence +| + —

= Show covariates ¢ Remove covariates | T Moveup 4 Movedown | © Link covariates <|> Uniink covariates | ' '

Dose

<

M

Covariates Model 1

o -

Name SsuD

Type Categorical
Number valid 17
Number missing 0

Number of groups 2

Reference group N Welcome

Edit reference group
Help

Fixed | Random
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Select the tab for Random at the bottom

Comprehensive meta analysis - [Meta-regression]

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

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Covariate Coefficient W - Z-value s
Error Lower Upper P-value

Intercept -0.0023 0.2461 -0.4846 0.4801 -0.0092 0.9927

Dose 0.0093 0.0044 0.0008 0.0179 2.1411 0.0323

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=4.5843, df =1, p=0.0323

Goodness of fit: Test that unexplained variance is zero

Tau® =0.0277, Tau =0.1663, I* =37.87%, Q = 24.1432, df = 15, p =0.0627

Comparison of Model 1 with the null model

Total between-study variance (intercept only)

Tau® =0.0387, Tau = 0.1966, I* =46.86%, Q = 30.1065, df = 16, p =0.0175
Proportion of total between-study variance explained by Model 1

R*analog =0.28

Number of studies in the analysis 17

Model 1

The table at the top shows the relationship between each covariate and the effect when all other
covariates are held constant. Here, there is only one covariate, so this table shows the relationship
between Dose and effect when no other covariates are held constant.

The coefficient is 0.0093, which means that for every one unit increase in dose the effect size will
increase by 0.0093. In round numbers, as dose goes up by one unit, the effect size goes up by 0.01. The
confidence interval for the coefficient is 0.0008 to 0.0179.

We can test the null hypothesis that the true coefficient is zero. That test yields a Z-value of 2.1411 and
a p-value of 0.323.
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To see what this looks like we can plot it

Click Scatterplot

e ive meta analysis - [Met

File Computational options Decimals Analyses Color Font Format Labels Comments Help (i} + Modify models = Main resuk' I Scatterplot 'Movevesults

Graphby > Dose ~ (8) entify study Studies Regression line Confidence interval Prediction interval | Whole page  ~ ()

Regression of Std diff in means on Dose

1.60

1.40 O

1.20 —H

0.80 —
0.60 —
0.40 —

0.20

0.00 — O Q
-0.20 O

-0.40 —

Std diff in means

-0.60 —

-0.80 T T T T T T T T
10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

Dose

Fixed | Random
Model 1

We can see that as Dose increases from around 30 units to 80 units, the effect size increases from
around 0.30 to 0.80.

These pages provide only a brief introduction to the regression module.

For more detail on this module, see our book on Meta-regression. This is available at no cost as a PDF.
Send a note to Biostat100@GMail.com for a copy.
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Publication bias

To address the potential impact of publication bias we can select “Analyses > Publication bias” on the
main analysis screen.

Comprehensive meta analysis - [Analysis]

Ay [

File Edit Format View Comp

+ Data entry 13 Next table LR Y Publication bias . | < Effect measure: Std diffinmeans  ~ [Z] []

ional options

TI+E X[+ @

mn‘
mo

Model | Study name Std diff in means and 95% CI
Stddiffin | Standard il
e eiror Variance | Lower limit | Upper limit | Z-Value pValue -2.00 -1.00 0.00 1.00 2.00

Adler 0530 0.140 0.020 0.256 0.804 3786 0.000 —
Biederman 0720 0.190 0.036 0.348 1.092 3789 0.000 —
Bouffard 0.630 0.290 0.084 0.062 1198 2172 0.030 —_—
Carpentier 0.300 0.330 0.109 0347 0.947 0.909 0.363 —_—t
Gualtieri 0310 0510 0.260 -0.690 1.310 0.608 0.543
Jain 0.540 0.240 0.058 0.070 1.010 2.250 0.024 —
Levina -0.260 0.280 0.078 -0.809 0.289 -0.929 0.353 —_—
Levinb 0.060 0.200 0.040 0332 0.452 0.300 0.764 o
Medori 0.420 0120 0.014 0.185 0.655 3.500 0.000 —
Databic. nomn Ancn Anca namn 1240 a1an nant [ B

The program displays this screen

[5 comprehensive meta analysis - [Publication bias] -
File Edit Format View Compur{iﬂi salions Analvice Color Help )
4 Coreanalysis + Table £\, Funnel piot 2, Pioffbbserved studies only '/\ Plot standard error ~ & | Centerline || | Guidelines Dcnbr for screen v| % @

L &
Funnel Plot of Standard Error by Std diff in means
0.0
0.1
o
D
0.2 9 O
s o © o o
s 03 © %o o
° e}
]
°
s
b 04
0.5 o
0.6
==
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0
Std diff in means
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This is a funnel plot, which shows the effect size (on the X-axis) by the standard error (on the Y-axis).
The large studies appear at the top, and the smaller studies appear toward the bottom.

The sample size in most studies falls within a narrow range of sample sizes, and so it is not likely that the
procedures normally employed to assess publication bias would be effective. For purposes of this
exercise we can nevertheless apply the Trim and Fill procedure, as shown here.

The plot shows the studies that are actually included in the analysis. A vertical line denotes the average
effect size of approximately 0.50. If the effects are normally distributed, we would expect half the
studies to fall on either side of the line. The Trim and Fill method looks to see if the effects are indeed
symmetrically distributed on either side of the mean.

To see the results of this method, click Plot > Plot observed and imputed

1

15 Comprehensive meta analysis - [Publication bias] - =] X

File Edit Format View Computational options Ana olor Hep

+ Coreanalysis + Table ~| A\ Funnel piot & Plot observed and imputed |+ /\ Piot fandard error ~ &) | Centerline || | Guideines [] Color for screen ~| 3 (&)

% Plot observed studies only
i Plot observed and imputed

tandard Error by Std diff in means

0.1

0.2

0.3 7y

Standard Error

04
0.5 \

[~

-2.0 -1.5 -1.0 -0.5 0.0 0 1.0 1.5 20

Std diff in means

The Trim and Fill algorithm suggests that there may be two studies missing from the left. It imputes
those studies and adds them to the analysis (shown as filled circles). At the bottom, the mean effect
(filled diamond) is pulled slightly to the left by these two new studies.
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To see the actual values associated with the original analysis and the adjusted analysis, click View > Trim
and Fill

Comprehensive meta analysis - [Publication bias]

File Edit Format | View Computational options Analyses Color Help

4 Core analysis JI Show report | plot c‘,:’D Plot observed and imputed ~ /\ Plot standard error 'g | Centerline || | Guidelines DColur for screen v|
/\ Funnel plot
Fail-safe N

Rank comelation test Funnel Plot of Standard Error by Std diff in means

Regression test

0.1

The original effect size using random-effects weights was 0.508. The adjusted estimate is 0.442.

Comprehensive meta analysis - [Publication bias]

File Edit Format View Computational options Analyses Color Help

4 Core analysis  t3+ Next table * A\ Funnel plot & 1@

Duval and Tweedie's trim and fill

Fixed Effects Random Effects Q Value
Studies Paint Lower Upper Paint Lower Upper
Trimmed E stimate Limit Lirnit Estimate Lirnit Limit
Observed values 0.49282 0.39523 0.59040 0.50582 0.36133 0.65030  30.10647
Adjusted values 2 0.45159 0.35668 0.54649 0.44213 0.28366 060060  43.21827

There are many possible reasons for the asymmetry, with publication bias being one of them. If the
asymmetry really was due to publication bias, the adjusted estimate is likely to be a better estimate of
the true mean than the original estimate. In this case, the adjustment is minor, in the sense that a mean
effect size of 0.442 has essentially the same clinical import as a mean effect size of 0.506. So we can say
that the basic conclusion (that the mean effect size is moderate) is robust.
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The program can generate a summary of this finding. Click View > Show report and the program opens
this screen, which can be copied and pasted into another program.

[ Publication bias report = X

File Edit Forghat View

é g a Show current @ Show all ‘

Duval and Tweedie's Trim and Fill

If the meta analysis had captured all the relevant studies we would expect the funnel plot to be symmetric. That is, we
would expect studies to be dispersed equally on either side of the overall effect. Therefore, if the funnel plot is actually
asymmetric, with a relatively high number of small studies (representing a large effect size) falling toward the right of the
mean effect and relatively few falling toward the left, we are concerned that these left-hand studies may actually exist, and
are missing from the analysis.

Duval and Tweedie developed a method that allows us to impute these studies. That is, we determine where the missing
studies are likely to fall, add them to the analysis, and then recompute the combined effect.

The method is known as Trim and Fill' as the method initially trims the asymmetric studies from the right-hand side to
locate the unbiased effect (in an iterative procedure), and then fills the plot by re-inserting the trimmed studies on the right
as well as their imputed counterparts to the left the mean effect.

The program is looking for missing studies based on a fixed effect model, and is looking for missing studies only to the left
side of the mean effect (these parameters are set by the user). Using these parameters the method suggests that 2
studies are missing.

Under the fixed effect model the point estimate and 95% confidence interval for the combined studies is 0.49282 (0.39523,
0.59040). Using Trim and Fill the imputed point estimate is 0.45159 (0.35668, 0.54649).

Under the random effects model the point estimate and 95% confidence interval for the combined studies is 0.50582
(0.36133, 0.65030). Using Trim and Fill the imputed point estimate is 0.44213 (0.28366, 0.60060).

To plot the imputed studies click Funnel plot’ and then select Plot observed and imputed” on the toolbar.

CMA also features other methods that are typically used to test and/or adjust for publication bias.
These include the Egger test of the intercept, the Begg and Mazumdar rank correlation test, and
Rosenthal’s Fail-safe N.
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The report below is an example of how to report this analysis
Overview

The analysis is based on seventeen studies that evaluated the effect of methylphenidate on cognitive
function in adults with attention deficit hyperactivity disorder (ADHD). In each study patients were
randomly assigned to either drug or placebo and the researchers assessed the patients’ cognitive
function at the conclusion of treatment. The effect size is the standardized mean difference (d). The
results of this analysis will be generalized to comparable studies, and so the random-effects model was
employed for the analysis.

In this context, a standardized mean difference of 0.20 would be considered trivial — this is a difference
that shows up on the tests, but the patient might not be aware of any change. A standardized mean
difference of 0.50 would be considered moderate — the patient would recognize that they were doing
better than usual, and co-workers might be aware of a change. A standardized mean difference of 0.80
would be considered large — the patient would feel great, and the difference would be obvious enough
that others might remark on it.

Does methylphenidate affect cognitive scores?

The standardized mean difference is 0.506. On average, methylphenidate increased cognitive
functioning by 0.506 standard deviations as compared with placebo. The confidence interval for the
standardized mean difference is 0.361 to 0.650, which tells us that the mean effect size in the universe
of comparable studies could fall anywhere in this range. This range does not include an effect size of
zero, which tells us that the mean effect size is probably not zero. Similarly, the Z-value for testing the
null hypothesis (that d is 0.0) is 6.862, with a corresponding p-value of <0.001. We can reject the null
hypothesis and conclude that (on average) the drug does increase cognitive function in the universe of
populations which are comparable to those in the analysis. Given the dispersion in effects (as discussed
below), it is important to recognize that the mean effect size applies to this particular mix of studies, and
would be different for another mix of populations, dosages, and so on.

How much does the effect size vary across studies?

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 30.106 with 16 degrees of freedom
and p=0.017. We reject the null hypothesis that the true effect size is identical in all the studies [D]. The
I statistic is 47%, which tells us that 47% of the variance in observed effects reflects variance in true
effects rather than sampling error. The variance of true effects (72) is 0.039 and the standard deviation
of true effects (T) is 0.197.
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The prediction interval is 0.058 to 0.953. We would expect that in some 95% of all populations
comparable to those in the analysis, the true effect size will fall in this range. Based on the context
outlined above, there will be some populations where the impact of the treatment is trivial and some
where it is large.

Substance abuse disorder (SUD)

The combined effect size for studies that exclude SUD patients is 0.577 with a 95% confidence interval of
0.438 to 0.717, while the combined effect size for studies that include SUD patients is 0.162 with a 95%
confidence interval of -0.136 to + 0.460 [O]. To test the difference between the two effect sizes we may
use a Q-test. The Q-value for this difference is 6.130 with 1 degree of freedom, and a p-value of 0.013 [P].
We conclude that the treatment is more effective in the subgroup of populations that exclude SUD
patients, and less effective in the subgroup of populations that includes these patients. It is important to
recognize that this comparison is observational, and cannot prove a causal relationship.

Publication bias
There is a relatively narrow range of sample sizes for the studies in this analysis, and therefore tests for
publication bias are not likely to be useful. The Trim and Fill method suggests that there might be two

studies missing from the analysis. If we were to impute these studies and include them in the analysis,
the mean effect size would shift from 0.508 to 0.442, which is a trivial shift in this context.
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