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Part 1
Introduction

ProMeta is a statistical software for conducting meta-analyses. Its main features are:
- User-friendliness: use of ProMeta is very intuitive and simple

- Completeness: ProMeta offers several tools for dealing effectively with complex meta-analytic data
(e.g., multiple data entry formats, subgroups, comparisons, waves, and outcomes)

Thus, both the researcher who approaches meta-analysis for the first time and the expert meta-analyst
will find in ProMeta an excellent instrument for performing their meta-analytic reviews.

Basic glossary of ProMeta

ProMeta is a software extremely intuitive. It does not present the usual spreadsheet but it is organized
with an innovative graphic interface. To learn to use ProMeta you just need to familiarize with some
keywords. First of all, you need to know what is a Topic:

Topic: it is the object of your meta-analysis (e.g., efficacy of a new drug, gender differences
. on well-being, association between leadership and job performance)

Let's now see the windows that are displayed on the left side of the screen:

Variables: subgroups, comparisons, waves, outcomes, moderators

C @ © @8 O

These variables define your data structure. In complex meta-analyses you might have to
manage multiple subgroups, comparisons, waves, and/or outcomes in each study. If so, you
are going to use a specific combination of these variables to prepare your database. Most
commonly, you define only one or more outcomes and you do not have to manage multiple
subgroups, comparisons, and waves (in the second part of this Manual you will learn how to
face each situation, moving from simple to complex data structures). The moderators are the
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variables that might explain differences in your effect sizes. ProMeta creates two default
moderators (i.e., publication type and publication year). You can add any further moderator
that is important for your topic. There are three types of moderators: categorical, numerical
decimal, and numerical integer moderators.

Studies: in this window you add the studies you have included in your meta-analysis

Projects: in this window you define your plan of analysis and visualize the results. The Pre-
analyses are conducted when you manage complex data structures with multiple subgroups,
comparisons, waves, and/or outcomes. Then, you can define as many projects as you want
(e.g., if you have multiple outcomes you can define a project for each outcome)

@ Database tree: it summarizes all the other windows

Let's now see the windows that are displayed on the right side of the screen:

Welcome: this is a welcome page in which is always reported the version of ProMeta you are
currently using

Effect size templates: in this window you have a large array of data entry types. You just have
to look for the one that corresponds to the data format of your studies. Therefore, you have to
see which data reported in your studies can be used for computing effect sizes. When in a
study are reported multiple data that could be used for computing an effect size you have to
decide which data to select. In this situation ProMeta helps you! In fact, within each data
entry type (e.g., means > two independent groups, cross-sectional data) the order of the
presentation of the data formats (from the top to the bottom) reflects precision of effect size
computations: data entry types displayed in the top allows the best computation of the effect
size, while data entry types displayed in the bottom allows an estimation of the effect size that
is less precise (e.g., if in one paper you find a) mean, standard deviation, sample size and b)
statistical significance, sample size you prefer the data entry type corresponding to mean,
standard deviation, sample size):
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<) Welcome 7 | (@ Effect size templates ) | () Moderator Value Editor

[ Data entry types
v =

¥ E Means, two independent groups, cross-sectional data
Mean, standard deviation, sample size
Mean, t value, sample size
Mean, statistical significance, sample size
tvalue, sample size
> . Means, two matched groups, cross-sectional data
[ . Means, two independent groups, longitudinal data
> . Means, one group, longitudinal data
» B8 Means, calculated effect sizes
» @@ Correlations
» B Binary data
» @B survival data
» @@ Incidence rates

) Editor: this window is automatically updated according to the action you are currently doing.
Thus, you will use this window to include your studies, effect size data, projects, etc.

Ay

A new way of saving data

A true innovation of ProMeta is the system used for saving data and analyses. ProMeta has an
integrated relational database so it does not work with files. This means that every time you work on
a topic and you save (names, data, projects, etc.), the topic is automatically updated and available for
your next use. If you are working on the same computer, every time you open ProMeta you will find
all your updated topics in the database. On the other hand, if you are working on the same topic but
using different computers/machines, you can export your topic to file (see Tools below).
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The Welcome Page

eano ProMeta W
9 %9 ¢
Proje.. 2 | Markbles = _Smm@ﬂ‘hkuw 7| tecs vize templates ' | [ Data Edbtar
; L Mo sopic opened L Mo topic opened
& Welcome to ProMeta

Versian 2.0

Registered toc internowi test license (nfofmeta-anabisiit
W, interngvi com

In the Welcome Page is reported the current version of ProMeta and the data of the owner of the
license.

Menu bar

Options/preferences

For Mac OS-X users, Preferences are in the application menu (ProMeta); for Microsoft Windows and
Linux users, Options are in the bar menu Tools.

Options/Preferences include the following possibilities:

=>» C.L.P: C.I.P. options offer tools to personalize forest plots. Specifically, you can choose the
grid line style, if adding or not external lines, and which character to use as the confidence
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interval separator (for further information you can consult C.I.P. Manual).

Optisers |
g~ 8 88

Corid linee style
| Dnly sarkins

i | B Add sanemal lines

Condi = character |, |

=> Language:
=> you can select context help language
=> you can select the format of numbers

=> you can also choose if you prefer to display Grouping (thousands) separators

Cik L it

Salect numbers format | English 123456 &

¥ Display grouping separator
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ProMeta Manual Page 6

=> Statistical: you can choose the statistical rounding mode

| Oypticsers
® & X ]
CiF, Lutga g St Eiting Backep  MsDHLSERE

Roceuifidi N s

Select rounding mosde | banker's 3

=>» Editing: you can select Auto selection of editor contents. This means that every time you stop
in a data entry field, all the contents of it are selected and you can quickly overwrite them

|ene Optices |
$ = X g &
CIF, Lespeage Sl [hring T

o Aiits seleceion of BANaY CANTERLE

=>» Backup: you can select a directory for automatic backup and activate Automatic backup
enable. When you choose this option every time you close a Topic or ProMeta, a backup copy
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of your Topic will be saved in this directory as a file. It is recommended to activate this
option, to have always available automatic backup copies of your work (just in case!)

L RaN:] |

9#*2!&&

CIP Lo g St s gLt bt

Sedect the direcesy 1o sane badkup files

Select dereckory

Aitamatic backug enable

=>» Miscellaneous: here you could eventually insert special commands or change windows display

L EaN]

?P"ZIEI%

CIP, Lis St i Saatiial ke
[ Specit commanc: [l

Use chis passl to inser special command.

When you have finished to select Options, you can click on Ok. You can also Export your Options
selection if you want to set them in another computer/machine, or Import them from another
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computer/machine.

Tools

In the Menu Bar you can select Tools:

=>» Import topic from file: use this function to import a topic that you have created on another
computer/machine (or from backup copies)

=>» Export topic to file: use this function to export a topic since you plan to work on this on
another computer/machine

=>» Clone topic: use this function to clone (duplicate) your current topic

=>» Remove topic: use this function to delete permanently your current topic (this action is
irreversible)

Window

In the Menu Bar you can select Window. Here you have options about display of windows. When
you click on one or more of these windows ProMeta displays them. You can use this menu when you
want to re-open a window that you have closed. With the option Reset windows you reset the default
mode of display. ProMeta saves your windows mode of display for your next use.

Help

In the Menu Bar you can select Help:
=> help contents

=>» check for updates: if new updates are available you can install them by clicking on update.
This service is free of charge and this is extremely useful: in this way you can always work
with the most updated version of ProMeta

=> about: you can display information on ProMeta and check the version of ProMeta you are
currently using
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Part II: Using ProMeta

In this manual you will learn how to use ProMeta navigating through some practical meta-analytic
examples. You will follow a step-by-step approach: you will start with a simple example to understand
the basic features of ProMeta; then you will move to further examples to learn how to deal with
complex meta-analytic projects. These are the issues covered in each example:

Example 1 Example 2 Example 3

Starting with ProMeta

Creation of the topic and data entry X X X

Moderators X X X

Analyses X X X
Managing complex projects

Multiple comparisons X

Multiple subgroups X

Multiple waves X

Multiple outcomes X

Multiple data entry formats X

Example 1

Topic of this first meta-analysis: to examine the efficacy of a new drug for preventing panic attacks in
patients with anxiety disorders.

We have selected eight studies. They are Randomized Controlled Trials (RCTs) that compared two

groups:
* experimental group (i.e., participants received the new drug)

* control group (i.e., participants received a placebo)

We hypothesized the efficacy of the new drug, thus we expected a lower number of participants with
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panic attacks in the experimental group. Consequently, our effect size is given by the difference in the
number of participants having a panic attack in the experimental and control groups.

Additionally, we hypothesized that two factors could moderate the effect sizes: age of the participants
(expressed as mean age) and type of publication (we have two types of studies: published in journal
articles and conference presentations). Thus, we are going to test two moderators: the mean age of the
participants is a numerical moderator and the type of publication is a categorical moderator.

We have reported in Table 1 main characteristics of the studies included in this meta-analysis.

Table 1. Study Characteristics of Example 1

Study name  Type of Mean Events Total sample size  Events Total sample size
publication age of (experimental (experimental (control (control group)
the group) group) group)
sample
Black et al. Journal 19.36 10 110 40 110
2011 article
Blue et al. Journal 35.97 25 220 65 220
2010a article
Blue et al. Journal 25.69 12 150 62 150
2010b article
Brown et al. Conference  46.47 23 320 54 320
2012 presentation
Green et al. Journal 51.22 2 50 5 50
2006 article
Orange et  Conference  24.52 8 80 8 80
al. 2009 presentation
Red et al. Conference  21.26 15 500 20 500
2007 presentation
White et al. Journal 48.62 12 150 15 150
2008 article

Step 1: Creating a new topic

Click on OT for creating or opening a new topic:
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Welcome to ProMeta

Version 2.0

Regqistered toc Interncowi test licens e {infofmeta-analisi.itl
WA InTennowi, com

When you create a new topic you can choose between two formats:

* Two groups/variables synthesis: this is the standard meta-analysis in which your aim is to
compare two groups (e.g., experimental versus control groups; women versus men) or to
examine the associations between two variables (e.g., physical activity and physical health)

One group/variable synthesis: this refers to a single-group summary. You use this option when
your purpose is not to study an effect, but to synthesize values (e.g., means, frequencies)
measured in the same way across studies (e.g., number of days of hospitalization for patients
with a certain disease).

Create new topic (choose Two groups/variables synthesis):
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o Create or open topic

Steps Create or open topic
1. Create or open topic
2. Choose topic {#) Create new topic (two groups /variables synthesis)

() Create new topic (one group/variable synthesis)

() Open existing topic from the database

| Help | <gack | [ENets] Finish Cancel |

Label the new topic Example 1. You can also include annotations:

o0o0 ProMeta e

® ¢

Projects £
[ No topic opened [ No topic opened

o

Steps. Choose topic e ta
1. Create or open topic
2. Choose topic Topic name | Example 1

@ Darabase tree

Annotations  This is the first example of the
manual

Help | [ <Back | | Next> [ Finish | | Cancel |

lysis for the first
an excellent
instrument for performing their meta-analytic reviews.
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Step 2: Defining variables

Select the window Variables (in this example we are not dealing with subgroups, comparisons, waves,
we will see them in examples 2 and 3)

Outcomes

Define your outcome right-clicking on Outcomes:

Mo variables defined

o |» [ uoderam & Define new Quicame
—_——

Label the outcome Panic attacks:
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Define new Qutcome

| Panic attakks

| Annulla | [ ok |

When you select the outcome you can further define your groups of interests and events:

Panic attacks

Group A
Groups of interest

Event | Panic agtack

Non event | No panic artack |

| Save |

Moderators

You can define your moderators. ProMeta has already prepared two default moderators (i.e.,
publication type and publication year):
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Publication type: the values Journal article and Conference presentation are already included among
the default values, so you do not need to add them

[-N=N=] ProMeta - Example 1 P

Nama: Publication type Changs name
Type: Categorical
Default values |

|\=Jur|m 'clu.w- lournal article

=) oeste | | (B change | BookyBook chapters
|| =y oetete | | (@) change | Doctoral disseration

:J Dedere [ ﬂ Change | Master’s thesis

;JD-Iut I‘CNM Conference presentation

. | = 1

Walue Frequency

Publication year: values will be automatically reported in this moderator every time you include a
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new study

_—
Publication year

Mumerical, integer

| save |

Vahae

Thus, you just have to add a third moderator: mean age of the sample. Right-clicking on Moderator
you can define a new moderator. Since you are dealing with the mean age of the samples you define a
new Numerical decimal moderator that you label Age:

Insert moderator name
|Age

| Annulla | | oK |
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Step 3: Entering data

Now that you have prepared your topic, you can start to enter the studies. Include the first study by
right-clicking on Studies:

& Define new study

Indicate:

* authors (i.e., Black in case of a single author; Black & White in case of two authors; Black et
al. in case of three or more authors) of the publication

* year of publication

* type of publication
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el

Study name Publication year

|Black et al. | I hﬂlll@

Publication type [ Journal article

When you click on the Study you can eventually change the name of it. All the moderators are
automatically assigned to the study:

v B stck eval 2011
=

Age
Publicanen type Annatations
Publication year This value was reposied al page 790

‘of the manuscrij

When you click on each moderator you can enter its value. In Example 1 you only have to do this for
the Moderator Age (you can also specify useful annotations):
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ProMieta - Example 1

v B euck eval 2011
0 age

0 Publicanon ype
I Publication year
* B Paric anacks

Fanic amacks

Groups of interest

Croup A Experimental group

Croup B Control group

Event Pankc atack

Mon event Mo panic attack

| Save |
Annatations

To assign the outcome Panic attacks to Black et al. simply drag and drop it from the Variables
window to the current study. The outcome will appear after the moderators:

* [ publication year

ProMeta - Example 1

To weicome o210 ———————
wl [ 73| @ Effect size templates. £ | (5 Oute ]

v n Black et al. 2011
@0 Age

blm
L3 Correlations

00 Pubbcaontype (v [ Binary dan

@ Publication year
&) Panic amacks

»
»

= data, two independent groups, prospective
[ e

B Events, nat events.
[ %, sample size for each group
B =%, rotal sample size
Binary data, p groups,
Binary data, two matched groups
Binary dam, crossover groups
Binary data, one group, longitudinal data (pre/posty
Binary data, cakulated effect sizes
Survival data
Incidence rates

Page 19

Now, select the Data entry type in order to include data necessary for computing an effect size. Select
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the Effect size templates window. You are dealing with binary data from two independent groups
(prospective) and for each study you know the number of events and total sample size for each group.
Thus, select the corresponding Data entry type and drag and drop it to the outcome of the study:

CX:NG:] ProMeta - Example 1 o
o D
Frojects | variales © | E] stacies 0 g ) [ 0 weicome [ @ Etfect size remplaes ) () Qutcome editor
g~ I Subgroups i Sudies I Cata entry types
» Wl comparisons v B slack eral 2011 + [l Mears
) Waves B age » [ Correlations
v [@ Ourcomes I Puslicarss type v [ Binary data
1as ] Pank attacks & Publication year ¥ [ Binary data, two independent groups, prospeciive
v [ Moderators * B paric anacks
[ age Effect size B everts. not events
» [ publication eype [ x*. sample size for exch group
+ [ Pubbcation year B »*, tonal samphe size

» B binary data, two independent groups, retrospective
» [l Binary data, wo masched groups
» [ Binary data, crossover groups
» W Binary data, one group. longinadinal data (pre/post
* [ Binary data, cakulated effect sizes

» B survival data

» [ incdence rates

Useful tips (A): within each data entry type (e.g., binary data > two independent groups,
prospective) the order of the presentation of the data formats (from the top to the bottom) reflects
precision of effect size computations: data entry types displayed in the top allows the best
computation of the effect size, while data entry types displayed in the bottom allows an estimation of
the effect size that is less precise (e.g., if in one paper you find both events and sample size for each
group and *and total sample size you choose events and sample size and you do not consider the
y’ and total sample size). There are also cases in which two or more data entry types are
statistically equivalent (e.g., binary data > two independent groups, prospective > events, sample
size and events, non events are statistically equivalent, thus in this situation your choice does not
affect the precision of the effect size).

When you click the on the Effect size, ProMeta displays a new window that you can fill with your
data and Save:
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w [ Black eral 2011
I Age
B Feblcation npe

B Pubbcation year
v [ Faric amacks
Effect size

ProMeta - Example 1

C1[ 4 Welcome | (D Effect ke wemplates 1| L Eflect size edror |
Effect size type
Binary data
[Binary data, two independent groups, prospective
Ewents, sample size
Experimental group
Panic attack

Sample size

Control group

Fanic artach

Sample size

Odds ratio
Effect size
Lower limit
Upper limit
sig. 0,000
Missing

Missing

‘Convered to
Log odds ratio

Effect size
Lowr bimit
Uppar limit

Sig.

ProMeta computes and display on the right of the Data editor the effect size value (e.g., Odds Ratio)
and offers the possibility to see it converted in other effect size formats (e.g., Log Odds Ratio). You
can notice that some values (i.e., Variance and Standard Error) are reported as Missing. This is
because these values cannot be computed for the Odds Ratio but are computed for the Log Odds
Ratio. When you point the mouse cursor on Missing, ProMeta displays a message with this

explanation:
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Odds ratio
Effect size 0.15
Lower limit 0.07
Upper limit 0.32
Sig. 0.000
Variance Missing
SE MissingThis value is computed for the Log odds ratio
Converted to
Log odds ratio -
Effect size -1.90
Lower limit -2.66
Upper limit -1.13
5ig. 0.000
WVariance 0.15
SE 0.39

You can now repeat the same procedure for the second study. In this case you have to remember to
add the letter “a” to the study name to differentiate between the second study and the third study.
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ProMeta - Example 1

LX:Y:]
e
Pregects | variables O
£l @ sbyom:
» [ Comparisans » B Black eral 2011
£ waves » B Blue etal 20102
v [ Outcomes D Age
=] B Panic anacks B Pubbcation npe
v [ Moderaors B Pubbcation year
[ aoe

* [ Publcation npe
v [ Pubscasion wear

1| Welcome ) [{@) Effect size semplates [ (3 Stusdy edinar

Annataticns

Mame | Blue eral 20102 e

Save

You can now complete this step entering all the studies, following the same procedure.

Page 23

Useful tips (B): in Example 1 all the studies have the same structure (i.e., the same outcome and the
same data entry type). Therefore, you can perform more quickly this phase following these simple

steps:

e define the name of the outcome

* define the names of your studies

* drag and drop the outcome directly to the Study folder: in this way the same outcome is
assigned automatically to each study

* dragand drop the data entry type directly to the Study folder: in this way the same data entry
type is assigned automatically to each study

Before moving to the next step, you might want to double check your data entry. ProMeta provides
you with some useful tools. In the Variables window you can click on Outcome to see a summary of

your data.
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Soadies
B Black et al 2011
B noe
BB Fumcation ee
B Publcanon year
w B Panic amacks
[ effect size
v [ Biue etal 20102
I age
BB Fublication npe
BB Fublication year
v B paric amacks
Effect size
w B Blue etal 20108
I Age
B rubicaton npe
BB Fublication year
v B paric amacks
Effect size
v [ 8rown etal 2012
T noe
B rebicaton npe
BB Fombcation year
v I8 paric atmacks
B iffect size
v [ Green eral 2008

Age
Bl Publcation npe
BB Fublcation year
v B Paric amacks
Effect size

w [ Orange etal 2009
& Age

B Fublication e
BB Fublication year

v B Faric anacks
B effect size

v [ Red et al 2007

ProMeta - Example 1 o

Panic atmacks

Step 4: Recoding moderators

Clicking on each moderator you can visualize the distribution of your data. You can recode both
categorical and numerical moderators. For instance, if you want to recode Age in two groups (i.e.,
youth and adults) right-click on Age and select Add a new moderator recode variable that you can

label Age recoded:
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= EE

Studies
v B Black ecal 2011

Black etal 2011
| hae et al. 20202

|Bhse etal. 20000
B effect size

+ B Blue etal z010b Brown et al. 2012

o |Grean 1 al, 2006

Publcation
= Mm::‘r ‘Drange &1 al. 2008
v [ paric amacks |Red e1al. 2007

[white 1 al. 2008

B effect sze
v [ Brown etal 2012

v [ Green etal 2006

Age
Rl Fublcation nype
BB Publcation year
v ) Panic amacks
B effect size
+ [ Orange etal 2008
I age

Bl Pebication npe
Bl Pusbcation year
w [ Panic amacks
@ efect sze
w B Red etal 2007

Now, you can specify your intervals: you can say that all the values from - o to 30 (excluded) are
recoded into the category Youth, whereas all the values > 30 are recoded into the category Adults:

Variable name | Age recaded
[Moderator values and frequenties |

T
Recode to  Youth
19.36 (1/8)
(2126 (178 e
24.52 (1/8)

25.69 (1/8) .

35.97 (18 If value is =

(46,47 (1/8)

30 [+
B ::i:} l Recade to | Adults
/8
* Missing data (0/8)
+ [ Blue etal 2010b - -
& age +n

Rl Pesbcation npe

BB Fublcation year

w [ Panic amacks
Effect size

+ B Broan etal 2012

I age

[l Pebbcation npe

Bl Fublcation year
w [ Panic amacks
B effect size

v [ Greenetal 2006

Age
[l Pebbcation npe
BB Pubication year
v [ paric amacks
Effect size
» B orange etal 2009
I ge

Bl Fublcation type
BB Fublcation year
w [ Panic amacks
B effect size
w B Red etal 2007
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ProMeta automatically updates the frequency of each level of the recoded moderator variable and,
when you point the mouse cursor on the summary of the frequency, ProMeta displays which studies
belong to each level of the recoded moderator:

- o0 L+ |

Recode to | Youth

(4/8)

If value is = 30 |+ |

Recode to | Adults
(4/8)

Blue et al. 2010a

+ o0 Brown et al. 2012
| Green et al. 2006
White et al. 2008

Step 5: Performing analyses

Now that you have finished with the data entry you can minimize, for reasons of visualization, the
Studies window right-clicking on its right (you can see that it is now on the left border of your
screen) and start to familiarize with the Projects window:
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Pre-analysis

In the Pre-analysis you can test if there are significant differences between subgroups, comparisons,
waves, and/or outcomes. In this example, you only have one outcome, so you do not need to look at

the pre-analysis and you can move directly to the Projects (we will see the Pre-Analysis in Examples 2
and 3).

New project

Define a new Project:
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- Nals] PraMeta - Example 1
IEX
e o e L T
Jproject .
R © Define new project |

B Run analysis of all projects

O srudies

) Database ree

When you click on the new defined Project a new window appears and you can use it to specify your
plan of analyses. Specifically, in the panel control:

1)
2)

3)

4)

5)

define title (and eventually specify notes in the annotations window);

choose the model (i.e., fixed-effect model or random-effects model or both models) for
analysis;

choose the effect size type: you can choose among seventeen effect size types (Cohen's d,
Hedges's d, unstandardized means difference; Pearson's correlation, Fisher's Z; Odds ratio,
Log odds ratio, Peto odds ratio, Log Peto odds ratio, Risk ratio, Log risk ratio, Risk
difference; Rate ratio, Log rate ratio, Rate difference; Hazard ratio, Log hazard ratio) grouped
on the basis of the data entry format (i.e., means, correlations, binary data, rate ratio, hazard
ratio)

specify where to search for missing studies in the trim and fill analysis of publication bias (i.e.,
left or right of overall);

select studies to be include in the analyses, selecting/deselecting studies, subgroups,
comparisons, waves, outcomes, and/or levels of categorical moderators. Filters are applied
sequentially, one after the other, and exclude unselected studies/levels.
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6) when you manage multiple subgroups, comparisons, waves, and/or outcomes, you specify if
you want to combine them for the analyses (cf. Example 2 and 3);

7) specify your selections for the moderators analyses;
8) specify, for each moderator, if you want run its corresponding analysis;

9) specify, when you keep categorical moderators in the analyses, if the analysis of the
corresponding moderator should be conducted do not combining or combining T? across
levels of the moderator;

10) click on Save and Run for performing the analyses:

ProMeta - Example 1 o
[ kome [ thec s emptas 1|0 e vaver |

Analyses options

Name | Mew Project 1 | Annotations

Model selected for amabysic Randam-effects model 2

Effest size type Cohen’s d 3

Publication beas (Trim and Fill)

Search missing swdies to | left 8 | of overall

5> Save and Run 10
Sequential filters
Studies 4 Subgrougps o Comparisans =4 Waves 4 Quigemes 4
™+ Mo-subgroup o * No-cemparisen (=1
Combirst far analysis Combine for analysis Combine far analysis Combine for analysis

Publication type &
o * Not available
1 Baok/Bock chaptars
™ Conference presensati
™ Docroral dissertation
™ Journal article
 Master's thesis

[ R

Selections for moderators analyses 7

Publication typa o Run this analysis | Do not combing T%

Publication year i Run this analysis
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When you click on Save and Run, a window informing you about the progress of analyses appears:

1806 Analysis

Please wait...

| == Project: New Project -~

Summary Statistic... OK

Moderator - Age... OK

- Recoded moderator - Age recoded... OK
Moderator - Publication type... OK
Moderator - Publication year...

After few seconds all the analyses are completed. Now, you can display the results:

@00
LXK

) | Prosects © || variables |\
E Projects
» @8 Pre-analysis
¥ Ps MNew Project
B summary Statistics
m Age
[ Age recoded
m Publication type
[ Publication year
m Publication bias

0 Studies

g Database tree

Summary Statistics
When you select Summary Statistics you can see the main results:
1) results for each study: Effect size (ES), 95% Confidence interval (Lower limit, LL; Upper
limit, UL), Statistical significance of the effect size (Sig.), Variance (V), Standard error (SE),
Weight (W), Standardized residual (Res.), Statistical significance of the standardized residual

(R-Sig., it is used for detecting potential outliers), Total sample size (N), Sample size of the
first group (n1), Sample size of the second group (n2), and Not assigned sample size (n na)

2) overall effect size: number of studies included in the analysis (k), Effect size (ES), 95%
Confidence interval (Lower limit, LL, Upper limit, UL), Statistical significance of the overall
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3)

4)

5)

effect size (Sig.), Variance (V), Standard error (SE), Total sample size (N), Total sample size of
the first group (nl1), Total sample size of the second group (n2), and Total not assigned
sample size (n na)

heterogeneity analysis: Q statistic (Q), degrees of freedom (df), statistical significance of Q
(Sig.), I, Tau squared (T?), Tau (T)

sensitivity analysis: this analysis indicates the influence of individual studies on the overall
results. If k is number of studies included in the meta-analysis, it is conducted k times. Each
time, the meta-analysis is conducted leaving out one study for testing which would be the
final results without this specific study

cumulative analysis: select the order (e.g., order by variance ascending) that ProMeta will use
for conducting this analysis. It is conducted adding at each step one study according to the
order you have selected

800 Probleta - Esempio 1 "
P o e . B ] § o s o] ae
E: Projeats inllh:
» [ Pre-asabn » B ek eral 2011 urmma atisti
# | B Mew Propa > Bl eral 20100 5 Y st stics
® Bl #1481 20106
0 age » W srown etan 2012
=2 Age recoded * W Greeneral 2006
M rebication npe ¥ [ Crasge et al 2009 Resulns for each study irandom-efiects model)
IPublication year # W Red eral 2007
IPblication biars » [ white eral 2008 B e | | eopernee e 1
] 5w wm v 6 w Res,  B- N ni a2 nma
Tiek a8 3l 1011 T0%] -EAT] BEF] [ 00%] OFI] 1r8l% 150 0.106]  FI0] 116 900] ]
Blue et 4l 20102 1 -0.73] 101 -0.45| 0.000] 002 0.14] 1595% -0.4E| OdD| 420 230  ao0| []
Biue etal. 20100 | -0.9% -136| -0.62 0.000] 0.04] 019 14.02% -1.40] 0160 330 150 180 []
brown et al. 2012 1 =047 -0.76] -0.19 0001 0.02] 014 15.92% 0.28] 0771  6F0[  m20[  3s0] o
Creen et al. 20086 | 086 -1.E1| 00K 0072 023 048 5.27% -0.53 0,593 80| 50/ 0] (]
Orance &t al 2009 1 -0.0E] -0.75| 040 0.581] ©0.09] 029 9.79% 100 0.317]  180] 80 €0 ]
Red et al 2007 L OS] -083] 6.0F| G4rS| 004 019 1584% 149 0.060] 3.010) s00 10 o
White et al 2008 008 -06Z 076 0428 005| 02| 12.47% L18 02400 730 150 140 ]
Owematect size &
" [ 1] L uL S ¥ s N sl i nna
[Ceeral random-effects moden W] 057 -087] 037 0000 00F] 013 8950 1588 1570 |
Heterogensity asalysis 3
) q o S 3 ¥ 1
S roaene y Sttt 7159, 7 (1] (FA13 [ 0.29]

Sansiteviny amabyiis irandom-sibeers mesdel]
| LR 4
]

& (5] L uL S W SE N al Al L)
0.50] _-0.786] 005 0.000] 0.0f] 0.8 2580  1Afel  1A70]

Bhck exal, 2011 Hl ]
Biue eral 20102 7] -0.54 -0.84] -p24| 0000|002 0S| 2730  1360] 13700 ]
e ot al 20108 7 -o%8] 076 025 o000 00r 03| 28| 1430 139 ]
Brown et al. 2012 7] 059 -0.8% 028 o000 002 06| 2480  L2ee]  l220] ]
Creen e al. 2006 7] -0.55 -0.82 -0.29 ©.000) 0.02| 004 3070 1530] 1540 ]
Dranoe et a1 2009 7 061 -0.48 035 0000) 001 0ds]  3010) 1500 1310 [
Red etal 2007 7| -0.64 -085] -0.39] 0000 002 003 2040 1080 1080, []
Whise et al 2008 7 _-0.63] -0.8%] 036 0000 o002 0.3  2.860) 1.430) 1430 ]
Camulative snalyss

Order by weight idescendingd 3 s
Cumulative analysis irandesn-eitects model)
| IR

] K ] [y u g ¥ st N al a2 nna

e et al, 20109 1] 0.8 100 045 G000]  0.0F] 0.4 EFL| FFL0 FL ]
Brown et al 7012 3| 060 -0.85 035 0000) 0.0 003 1090 540, 550 ]
e ot 2l 20108 3071 099 043 o000 00r] 014 b4k 590 710 ]
Red et al 2007 40 -nss] -pSel 027 o000 008 06| 2430] 1130 L240 ]
Black e2al. 2011 |5 <067 -0.97| 037 ©000] 002 015 2840 1300] 1340 ]
Whee et 4L 7008 6 -060 -0.88 032 0000 00F 034] 280 1430 1430 [
Orance et a1 2009 7| -0.55  -0.82] -0.29] 0000 002 004 3070 1530 1540 []
Credn € al. 006 E__-0.57 082 _-0.32 0000l 002l 013 3150 1530 1570 ]
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General useful tips (C) for getting more information from tables:

when you point the mouse cursor on a label (e.g., ES), ProMeta displays its entire name (e.g,
Effect size)

when you point the mouse cursor on an empty cell of the Variance (V) and Standard Error
(SE) columns, ProMeta displays a message saying that “This value is computed for the
transformed effect size” (i.e., for the Odds ratio, Peto odds ratio, Risk ratio, Rate ratio,
Hazard ratio is the Log version of the effect size)

when you click on the top of a column, ProMeta re-orders the Table according to the data
reported in that column

when you point the mouse cursor on a number (e.g., 0.36), ProMeta displays more decimals

Owerall effect size

k ES LL UL 5ig L SE L nl
|Owerall irandom-effects model [ 0.36 0.22 0.56 0.000 3150 1580

0355011468946 84804
Heterogeneity analysis
0 dff i, B T
[Heteropeneity STAtSTcs 21.59 7 0.003 57.58

Sensitivity analysis (randem-effects model) Plat

In the Summary statistics you can visualize three Plots. They are all Forest Plots reporting:

v Plot 1: results of each study and overall effect size

v Plot 2: results of sensitivity analysis

v Plot 3: results of cumulative analysis

As an example, see Plot 1:
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800 PLOT

Black et al. 2011 B
Blue et al. 2010a ———
Blue etal. 2010b ——
Brown et al. 2012 ——
Green et al. 2006 =
Orange et al. 2009 ]
Red et al. 2007 ——1—
White et al. 2008 L

Overall (random-effects model) R

In the Options (Menu bar) you can select which data (i.e., effect size, confidence interval, statistical
significance, variance, standard error, weight, and sample size) and additional lines (i.e., grig and/or
overall lines) you want to display.

You can order the forest plot using different criteria (e.g., order by name ascending or descending).

Finally, you can export the Forest plot as a high-quality PNG image for including it in your
publication or conference presentation.

Useful tips (D): plots of ProMeta use the “Smart resizing” system, so you can easily model them in
your screen. You can re-size the plot window to see how it works.

Moderator analysis (numerical moderator)

When you select Age, you visualize the results of the Moderator Analysis performed with a numerical
moderator (the same type of analysis has been conducted also for Publication year):

1) results of the weighted regression analysis (meta-regression): Intercept, Slope (i.e.,
unstandardized Beta), and Statistical significance of the slope (Sig.)

2) cumulative analysis: this is the same analysis you have seen in the Summary statistics, you can
now conduct it according to the order (ascending or descending) of the moderator values
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800 ProMeta - Esempio 1 Cal

Srudiey
Black et al 2011 - 2
ey s Moderater analysis (numerical moderator)
Blue et al. 2010b
Brown et al. 2002
Green et al. 2006
DY A o Weighted regression irandom-effects model
Red ef al 2007
‘White &1 al. 2008 kel

»
3
»
3
»
3
»
3

Cumulative analysis
Decles by Age ascending)

Cumnslative mnalysls (rindom-effects model)
B |8 meortiome
™1

Black et al. Z011

In the Moderator analysis (numerical moderator) you can visualize two Plots.
v DPlot 1: scatterplot with the results of the meta-regression

v DPlot 2: forest plot with the results of the cumulative analysis

Since you have already seen features of the Forest plot, focus now on the Scatterplot. You can plot it
and have the possibility to point the mouse cursor on each circle to see which study is represented.
Also the scatterplot can be exported as a high-quality PNG image:
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800 Plot
=t OO O
-0.60 1

E

F

F i

E 0.90

Cc

T

M=

-1.20 A
Blue etal 2010a ES-1.32 Age 35.97 W15.95%

-1.50 1
O

-2.10 1

20.00 25.00 30.00 35.00 40.00 45.00 50.00
Age

Moderator analysis (categorical moderator)

When you select Age recoded, you visualize the results of the Moderator Analysis performed with a
categorical moderator (the same type of analysis has been conducted also for Publication type):

1) results for each study: these results are grouped for each level of the moderator. For instance
in this example you have a categorical moderator (Age recoded) with two levels (Adults and
Youth). Thus, ProMeta displays two tables: in the first table (1A) you see results for studies
that belong to the first level of the moderator (i.e., Adults), in the second table (1B) you see
results for studies that belong to the second level of the moderator (i.e., Youth)

2) overall levels: overall effect sizes are reported for each level of the moderator
3) heterogeneity analysis: results of heterogeneity are reported for each level of the moderator

4) test of difference: this test is conducted to ascertain whether the effect sizes for the levels of
the moderator are significantly different
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» B Buckeral 2011
* B Bueetal 20102
* B Bueenal 20100
= B Brownetal 2012
& B Creensral 2006
= [ Orange etal 2005
» B Rederal 2007
¢ B whee et al zoos

FroMeta - Esempia 1 "

= amumnupu:

Moderator analysis (categorical moderator)

Results for each study irarsdome=effects model) <Adults»

W B W ow s W 5 . EeEg
[Whoe e1al 20104 T 0.8 -1.01] -0.4%] 0.000] 1 ] [N FL]|
Brown e1al 2012 | -0.47] 076 -0.15| 0.001| 0.02] 0.14] | 0.30] 0.845]
(Grean 1 3l 2606 [ -086| -181) 0.08] 0072 0.23] 048] 6e9%| 066 0.487
wihite e al 2008 -018| -0.62] 0.26 0.428 0.075

Results for each study random-effects modell <¥outh>
[C] 4]

R #L Al 1= | AL =l ] | 1 1 Il K IS 1
Bhue et al 20108 -0.99) -1.38] -0.62] 0.000 87| 0.4ES
Crazae 4t al. 2009 1 o8| 075 0.40) 0.541] 0.09 029 | D88 0380
M g8 al, 2007 -CLl%| 083 0.2F| 0425 [ EF

Overall Leveli trandeen-elfets maodtl

EM{ ﬂhwﬂhlﬁr
i

i [Ty UL g

I.uhl:. 1 4] =053 =0.74] =0.27] 0.000 | C.13] 1.460] 740|
[Fiwsh 4] -9 -0.02 .00 ¥ 1.680 Lall]

Hatttroganaity analysis
[

A ity
voush

Test of defference
Ll
[A%GA G-Test Random-e et wit

In the Moderator analysis (categorical moderator) you can visualize one Plot.

v DPlot 1: Forest plot with the results of the categorical moderator. This plot presents all the
features of the Forest plot that you have seen above.

Publication Bias

When you select Publication Bias, you visualize the results of the analyses conducted to evaluate the

publication bias:

1) trim and fill analysis: it reports the number of trimmed studies and the overall results (i.e.,
both observed and estimated though the trim and fill analysis)

2) Egger's linear regression test: Intercept, t value (t), and statistical significance (Sig.)

3) Begg and Mazumdar's rank correlation test: Z value for Kendall's Tau and statistical

significance (Sig.)

4) fail safe N: N and computation of safety number corresponding to Rosenthal's rule of thumb
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5) cumulative analysis: with the order (ascending or descending) defined by the sample size

» B Black eral 2011
» B B el 20102
» [ Bl el 20100
¢ B Brown etal 2012
B Greenaral 2006

*
"
»
-

B
B Red eral 2007
B whee et al. 2008

Publication bias analysis

Trim and fill amalysis drandom-effects model
L]

[Cwverall #fect Lire jobserved)
[Overall efect size lestmatedi

Egger's linear regression test
Intercept D41t 018 Sig D.EED

Begg and Manamdar's rank ¢orrelation test

Zvaluw for Kendall's tau D49 Sig. DEZL

Fail Safe M 134 The value is abows Resenthals rule of thumb (5k+ 10 = 500

Cumuslative analysis
Order by sample size idescendingd  §

Cumislative analysis trandom-effecns model)
L Lt Tl

7] ] i [

Red ef al. 2007 -0.1%] -0.5% h 0425 004

1010

Brown &1 2012 | -034] 0065 -0.03] 0.032] @02
e et al 20104 -0.47] -0.78] -0.16] 0,005 002

ks o1 4l 2008 -5 -0 T o000 o0z
[Black et al 20U1

1
2
]
[Blue et al 20108 1 4 =0.58] -0.90| - 0.000 003
5
& ~0.88 h 0.000 0.02 0.l
7

060 Y 4
(Crasan 4t al. 2069 |7 uss| 082 029 0.000 @02 044
Green et 3l 2006 & -057) -0.82] -0.32 0000 002 0.13

o0z 0141

LEBOD

L8] 2100
16| 2.430
.15 2,770

1om0] 1,

3150

In the Publication bias analysis you can visualize two Plots:

v DPlot 1: Funnel plot with a representation of standard error (on the vertical axis) and effect size
(on the horizontal axis) of each study

v DPlot 2: Forest plot with the results of the cumulative analysis.

Take a look at the features of the funnel plot:
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In the options of the Funnel plot you can choose between:
* displaying only the observed studies

* displaying both the observed and the estimated studies (on the basis of the results of the trim
and fill analysis)
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You can point the mouse cursor on each circle to see which study is represented. Also the funnel plot

can be exported as a high-quality PNG image.

o
© [e]

Black etal. 2011 ES -1,90 SE0.39
[r—

(o]

DODIDM ODFOEZ> 0

el

-1.40 -0.70

EFFECT SIZE
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Example 2

In Example 1 we have seen basic features of ProMeta. Now we will start to familiarize with more
complex meta-analytic projects. This second example represents an extension of Example 1 including
multiple comparisons.

Topic of this second meta-analysis: to examine the efficacy of two new drugs (Z and W) for
P y: y g
preventing panic attacks in patients with anxiety disorders.

We have selected five studies, all reported in journal articles. They are Randomized Controlled Trials
(RCTs) that involved three groups:

- first experimental group (i.e., participants received the new drug Z)
- second experimental group (i.e., participants received the new drug W)
- control group (i.e., participants received a placebo).

In this example you have multiple comparisons under investigations: drug Z compared to placebo
and drug W compared to placebo. So, the placebo group was used as the control group for both
drugs.

We have reported in the Table 2 main characteristics of the studies included in this meta-analysis.

Table 2. Study Characteristics of Example 2

Study name Events Total sample Events Total sample
(experimental size (control size (control
group) (experimental group) group)
group)
Black et al. 2011
Comparison drug W/placebo 20 115 20 100
Comparison drug Z/placebo 10 110 20 100
Blue et al. 2010
Comparison drug W/placebo 70 200 65 200
Comparison drug Z/placebo 25 220 65 200
Brown et al. 2012
Comparison drug W/placebo 15 100 62 180
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Comparison drug Z/placebo
Green et al. 2006

Comparison drug W/placebo

Comparison drug Z/placebo
Orange et al. 2009

Comparison drug W/placebo

Comparison drug Z/placebo

12

40
23

150

300
320

70
80

62

54
54

Page 41

180

350
350

60
60

Now let’s enter these data in ProMeta and perform statistical analyses.

Step 1: Creating a new topic

Click on OT for creating a new topic that you label Example 2.

Step 2: Defining variables

Comparisons

In this example you learn how to manage multiple comparisons. Right-clicking on Comparisons you
define the first comparison (i.e., drug W/placebo):
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Define new comparison
IDrug W/placebo

. Annulla | | ok |
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Repeat the same procedure for the second comparison (i.e., drug Z/placebo).

Outcomes

Select the window Variables and label your Outcome “Panic attacks”. When you click on the
Outcomes you can define the names of your groups (i.e., experimental and control groups) as you

have done in the Example 1.

Step 3: Entering data

Now that you have prepared your topic, you can start to enter the studies you have selected. You can
apply the Useful tip B you have seen in the Example 1. First, define all the new studies. Second,
apply all the two comparisons to each study and for doing it drag the two comparisons and drop
them directly to the Studies folder. Repeat the same procedure for the outcome and also for the data
entry type (Binary data > Independent groups, prospective > Events, sample size):

8eo0e
woR
y Projects | Variables ) | = I Studies £ =
£ [+ [ subgroups |=
E v [ Comparisons » B Black atal. 2011
'E Comparison drug W/placebo > ! Blue et al. 2010
8 Comparison drug Z/placebo » B Brownetal. 2012
o] (-1 Waves 3 n Green et al. 2006
v E Outcomes > ! Orange et al. 2009

2] Panic attacks
> = Moderators

Important note: you can follow this procedure only because all the studies have the same structure
(i.e., same comparisons, same outcome, same data entry type). Otherwise, you had to insert one
study after the other, assigning pertinent variables to each study.

Step 4: Recoding moderators

In this example we are not interested in moderators.
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Step 5: Performing analyses

Pre-analysis

In the Pre-analysis you can test if there are significant differences between subgroups, comparisons,
waves, and/or outcomes. In this example, you have multiple comparisons:

eno Probbeta - Example 2 >
2]
o g 3 s YT e T T
g = 50‘;:': ekt Effect size type Odds ratio A
a Analysis madel FRandom-eifects model
g Studies =] Subgroups T} Comparisons ) Waves w Cutcomes ]
g B ack ax al. 2011 ™ * No-subgroup ™ = No-comparison = [ Panic attacks
o Wue o1 al, 2010 o Comnparisan doug Wiple
@ o Brwn et al. 2012 o Comparison daug 2/ plac

o Green et al. 2006
™ Orange et al. 2009

Combine for analysis Combine for anabysis Combine for analysis Combire for analysis

> Sawe and run

Run the pre-analysis and visualize the results:

1) results for each study: these results are grouped for each comparison. For instance in this
example you have two comparisons (i.e., drug W/placebo and drug Z/placebo). Thus,
ProMeta displays two tables: in the first table (1A) you see results related to comparison drug
W/placebo, in the second table (1B) you see results related to comparison drug Z/placebo

2) overall levels: overall effect sizes are reported for each comparison
3) heterogeneity analysis: results of heterogeneity are reported for each comparison

4) test of difference: this test is conducted to ascertain whether the effect sizes for the two
comparisons are significantly different
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ProMeta - Example 2

o

i Projects

! [ Pre-analysis
B3 comparisons

9

) Database

Propects £ | Wariablas ﬂ:m O]Emml.umm Om Comparisond frepart

Results for each study (random-effects model) <Comparison drug Wi placebo>

ﬁ

ES LL UL 5. W SE W Res. R-Sig N nl n LY
[Black at al 2011 /Comoarntso. 0.584 0.42 1.67| 0624 17.95% 0.1%| 0.849 213 115 100 [:]
Blue et al 2010/Comparison.. | 1.12| 0.74 1.63] 0.597) | 26.08%| 104) 0.296 400 200  200] o
Brown e1al 2012/Comoaris.. | 0.34| 0.8 0.63] 0.001] | 19.50% -3.00| 0003 280 100|180, [1]
Green e1al Z006/Comoaris... | 0.84] 0.54  1.31] 0449 | 25.21% 0.21] 0.834 650 300 350, [
Orange et al. 2009/ Compari 0.96| 0.35] 2.66 0.936 11.27% 0.36] 0.717 130 70 &0 [
Results for each study irandom-effects model) <Comparison drug 2/ placebo>

(1] LL UL Sig. W W Res. | R-Sig L] nl nd mRa
Bluck atal FOI1/Comoarso | 0.40] 018 0.60] 0.027] [ I63%% 036 0716 _ 710] 100 100 [
Blue ¢1 al 2010 /Comparison_.. | 0.27| 0.16 0.44| 0.000 | 25.76% -0.43| 0.623 420 220|200 [1]
Brown eval 2012/Comoaris... | 0.17| 0,03 0.32] 0.000] | z0.45% -2.00| 0044 330  150) 180, [
Creen etal 2006/Comparks... | 0.42] 0.5 0.73] 0.001] | 256w 0.63) 0531  &70] 30|  350) [
Orange et al. 2009 Compari... | 0.72| 0.25 2.05| 0.541 11.B0%|  1.40] 0.161 140 &0 60 [i]
Ouerall levels (random-effects model)

o ] 1 ul Sig. v SE [ al a2 -
Comaarson drua WIBLeeba S| 0.77] 051 1I7] 0.217] 1675 785 | 890] 0|
Comoarkson drua Z/place bo 5| 033 w021 050 n.ooo 1770 550 530 0
Heterogenaity analysis

q df Sig. 2 T T
‘Bmparson dru WinLcebo 599 [ [N T5.97 618 (B
Comaarkon drug Z/placebo. B.06 | i 0.083 | 50.38] 0.11] 0.34
Test af difference
aQ & Sig.

[ANDWVA O-Test Random-#Rects wit 7.95 1 0.005]
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These preliminary analyses offer a first look on the data and can provide statistical support to your
data analytic strategy. For instance, in this example your aim was to analyse the two comparisons
separately given your interests in each of them. Results of Pre-Analysis further support your choice,
by showing significant differences.

New project

After you have verified, in line with your expectations, that the two drugs perform differently, you
continue conducting two separate projects. In the first project (Project drug W), you focus only on
the comparison drug W/placebo. Thus, in the panel control:

*  specify in the title (and eventually in the annotations) that you are going to work on this

comparison

* choose the models for analysis

* choose the effect size type

*  specify where to search for missing studies in the trim and fill analysis of publication bias;

* select the comparison (W/placebo) you are going to consider
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* exclude the moderator from the analysis since you are not interested in it

* save and run analyses

8e0oe ProMeta = Exampe 2 >

Analyses options

Name | Drug W/placebo Annotations
Inithis project we are examining drug
W/placebo

Model selecied for analysis | Random-effects model |
Effect size type | Odds ratio 3

Publication bias {Trim and Fill}
Search missing studies to | right | of overall

=2 Save and Run

Sequential filters

Stisdies o Subigraiaps M [ Comparizens MO Waves

™ Black at al. 2011 & * No-subgroup [0 * Ho-comparisen = o Panic artacks
™ Blue et al. 2010 9 o Comparisan drig W/ pla

™ Brown et al. 2012 | Compasison drug Z/plac

™ Green e al. 2006

¥ Orange et al. 2009

|| Combine for analysis || Combine for analysiz || Combine for snabysis || Combine for analysis

In the second project (Project drug Z) you repeat the same procedure but this time you focus on the
comparison between drug Z and placebo:
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Analyses options

Mame |Drug Ifplacebo

Maodel selecied for analysis | Random-eflects model fl

Effect size type | Odds ratia 2|

Publication bias (Trim and Fill)
Search missing studies to | right & | of overall

o Savi and Run

Sequential filters

Studies B O W [ Outcemes & 0
™ Black at al. 2011 -  Panic attacks
™ Biue e al. 2010 [ Comparison drug W/ plat

& Brown e al. 2012 9 o Compasison drug Z/plac

& Green e1 al. 2005
™ Cvange et al. 2009

[ Cambine for analysis () Combine for anaysis (] Combine for analysis (] Combine for analysis

In this example 2 there are not further news. You can now navigate through the results as you have
done in Example 1.
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Example 3

In this last example you will learn how to manage complex projects.
Topic of this third meta-analysis: to examine the health status of cancer and cardiac patients.

We have selected ten studies (all journal articles) that compare these two groups of patients. We have
found in these primary studies five sources of complexity:

X multiple subgroups: some studies report differences between cancer and cardiac patients
separately for women and men

X multiple waves: some studies report differences between cancer and cardiac patients assessed
in different moments (wavel = immediately after the diagnosis; wave2 = one year after the
diagnosis)

X multiple outcomes: all studies report differences between cancer and cardiac patients on
health status for both physical and mental health

x multiple data formats: studies report differences between cancer and cardiac patients using
different formats (e.g., mean scores, standard deviations, and sample size of each group;
results of the t-test; level of statistical significance)

X moderators: in some studies the moderators assume the same value for the entire study while
in some other studies moderators assume different values for various combinations of
multiple outcomes/subgroups/waves

On the basis of our research aims, we are interested in examining waves and outcomes separately,
while we do not have specific hypotheses about differences detected in men and women.

We have reported in Table 3 main characteristics of the studies included in this meta-analysis.

Table 3. Study Characteristics of Example 3

Study Country Mean Subgroup Wave Outcom Numbe Number

names age of e r of of
the (health) cancer cardiac
sample patients patients
Blacket USA 58.36 Men TO Mental 25 30 Cancer patients: M = 3.55, SD
al. 2002 = 0.56 Cardiac patients: M =
3.23,SD =0.58
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Study Country Mean

names

Black et
al. 2011

Blue et
al. 2000

age of
the
sample

58.92 Women
USA 45.26
China
36.58 Men
37.57 Men
38.55 Women

Subgroup Wave

Outcom

(health)

Numbe
e r of
cancer

Number
of
cardiac

patients patients

Physical 26

Mental 28
TO
Physical 28
Mental 100
TO
Physical 100
Mental 28
TO
Physical 28
Mental 25
T1

Physical 26

TO Mental 50
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31

32

32

100

100

32

32

30

31

60
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Cancer patients: M =2.51, SD
= (0.52 Cardiac patients: M =
2.32,SD=0.53

Cancer patients: M = 3.52, SD
=0.55

Cardiac patients: M = 3.20, SD
=0.59

Cancer patients: M = 2.56, SD
= 0.50 Cardiac patients: M =
2.32,SD =0.54

Results of the t-test:
Cancer patients scored higher
than cardiac patients (p = .05,

2-tailed)

Results of the t-test:
Cancer patients scored higher
than cardiac patients (p = .001,
2-tailed)

Results of the t-test:
Cancer patients scored higher
than cardiac patients (p =.10, 2-
tailed)

Results of the t-test:
Cancer patients scored higher
than cardiac patients (p =.21, 2-
tailed)

Results of the t-test:
Cancer patients scored higher
than cardiac patients (p =.80, 2-
tailed)

Results of the t-test:
Cancer patients scored higher
than cardiac patients (p =.91, 2-
tailed)

Results of the t-test:
Cancer patients scored higher



ProMeta Manual Page 50

Study Country Mean Subgroup Wave Outcom Numbe Number
names age of e r of of

the (health) cancer -cardiac
sample patients patients

than cardiac patients (p =.08, 2-
tailed)

Results of the t-test:
Cancer patients scored higher
than cardiac patients (p =.20, 2-
tailed)

Results of the t-test:
Cancer patients scored higher
than cardiac patients (p =.78, 2-
tailed)

Results of the t-test:
Cancer patients scored higher
than cardiac patients (p =.89, 2-
tailed)

Cancer patients: M =4.02, SD
Mental 210 225 = 0.88; Cardiac patients: M =
4.01, SD =0.89

Cancer patients: M = 2.96, SD
Physical 209 224 = (0.94; Cardiac patients: M =
2.88,SD =1.02

Cancer patients: M = 3.76, SD
Mental 200 215 = (.85; Cardiac patients: M =
4.60, SD =1.05

Physical 50 60

Mental 25 31
39.55 Women T1

Physical 26 30

61.05 TO

Blue et

al. 2008 apan

62.05 T1
Cancer patients: M = 3.05, SD
Physical 200 215 = 0.85; Cardiac patients: M =
4.02, SD =0.89

Brown NL Results of the t-test:
et al.

2003 Mental 530 520 Cancer patients scored higher

than cardiac patients (p < .05,
2-tailed)
38.59 TO
Results of the t-test:
Cancer patients scored lower
than cardiac patients (p < .01,
2-tailed)

Physical 530 520

39.45 T1 Mental 525 515 Results of the t-test:
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Study Country Mean Subgroup Wave Outcom Numbe Number
names age of

the
sample

e r of of
(health) cancer cardiac
patients patients

Green et

al. 2005 UK 32.41

Orange
et al. Italy 41.23
2008

Red et

al. 2011 India  41.36.00

54.69 Men

Red et

al 201y Canada

55.60 Women

Cancer patients scored higher
than cardiac patients (p < .05,
2-tailed)

Results of the t-test:

Cancer patients scored lower
than cardiac patients (p < .05,
2-tailed)

Physical 525 515

Cancer patients: M = 4.27;
Mental 52 55 Cardiac patients: M =4.08; t =

1.58
TO .
Cancer patients: M =2.51;

Physical 52 55 Cardiac patients: M =2.45;t=
0.39

Cancer patients: M = 3.20, SD
Mental 100 95 = 0.65; Cardiac patients: M =
3.02,SD=0.74

Cancer patients: M =2.06 , SD
Physical 100 95 = 1.15; Cardiac patients: M =
2.58, SD =0.96;

Cancer patients: M = 3.25, SD
Mental 25 30 = 0.68; Cardiac patients: M =
3.09, SD=0.76

Cancer patients: M = 2.08 , SD
Physical 27 33 = 1.19; Cardiac patients: M =
2.51,SD=0.92;

TO

TO

Cancer patients: M =3.65;
Mental 145 160 Cardiac patients: M =3.12;
p<.05

1y Cancer patients: M = 2.57;

Physical 145 160 Cardiac patients: M = 3.05; p
<.05

Cancer patients: M =3.69;
Mental 150 170 Cardiac patients: M =3.06;

p<.05
TO .
Cancer patients: M = 2.59;

Physical 150 170 Cardiac patients: M = 3.08;
p<.05
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Study Country Mean Subgroup Wave Outcom Numbe Number
names age of e r of of

the (health) cancer -cardiac
sample patients patients

Results of the t-test: Cancer
patients scored higher than
cardiac patients
(p = .001, 2-tailed)

41.2 TO Results of the t-test: Cancer
Phvsical 350 345 patients scored lower than
Y cardiac patients

White et Sweden (p = .001, 2-tailed)
al. 2009 Results of the t-test: Cancer
patients scored higher than
Mental 300 312 cardiac patients (p =.05, 2-
tailed)

Mental 350 345

42.02.00
Tl Results of the t-test: Cancer
patients scored lower than
cardiac patients

(p = .05, 2-tailed)

Physical 300 312

Note. M = Mean score; SD = Standard deviation; t = t value; p = statistical significance

We do not want to lose all this complexity, so we are going to see how to include it in the creation of
the topic.

Step 1: Creating a new topic

Click on OT for creating a new topic that you label Example 3.

Step 2: Defining variables

In this example you have a complex data structure, since you have multiple subgroups, waves, and
outcomes.
Subgroups

You have two subgroups (i.e., men and women). Right-clicking on Subgroups you can define a new
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subgroup:

a0e Probeta - Example 3 &

Your first subgroup is Men:

Define new subgroup
Men

| Annulla | | oK |

Repeat the same procedure for defining the second subgroup (i.e., Women).

Comparisons

In this example you are not managing multiple comparisons. You have seen them in the Example 2.
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Waves

In this example you have two waves (i.e., wavel and wave2). However, you do not need to specify
them now. You will see later how to assign them directly to each study.

Outcomes

In this example you have two outcomes (i.e., mental and physical health). Right-clicking on
Outcomes you can define them.

Moderators

ProMeta has already prepared two default moderators (i.e., publication type and publication year). In
this example you have two additional moderators:

* country (categorical moderator)

* age (numerical decimal moderator)

Define them by right-clicking on Moderators.

Step 3: Entering data

Now that you have prepared your topic, you can start entering the studies. Since you are managing a
complex data structure you cannot apply the Useful tip B. On the contrary, you need to prepare each
study assigning to it pertinent variables and data entry formats.

Let's start with the first study. Enter Black et al., 2002 by right-clicking on Studies:
Drag and drop in this study (Black et al., 2002):

* the two subgroups (i.e., men and women)
* the two outcomes (i.e., mental and physical health)

* the correct data entry type (means > two independent groups, cross-sectional data > means,
standard deviation, sample size)

Now, you have to check the moderators:

* the two default moderators (i.e., publication type and publication year) are always study-level
moderators, so they are already in the right position

* country is a study-level moderator, so it is also in the right position
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age, in this study, is a subgroup-level moderator: age assumes different values for the two

subgroups (56.36 for men and 58.92 for women). Therefore, you move the moderator at the
subgroup level

ProMeta - Example 3 =

—
) | @ Effect size templates ©
Swdies I Data entry types
v B Black eral 2002 v [@ Means
M country ¥ [ Means, two independent groups, cross-sectional data

Il Publication type
E Publication year
L4 Men
0 Age
v B Mental health
B effect size
v [ physical health
B effect size
B women

Age
v [ menal health
B Effec size

B Mean, standard deviation, sample size

B Mean, tvalue, sample size

H Mean, statistical significance, sample size

B tvalue, sample size

Statistical significance, sample size

@ Means, two matched groups, cross-sectional data
B Means, wo independent groups, long | data
W Means, one group, longitsdinal data
B Means, calculated effect sizes
Correlations
Binary data
Survival data

»
»
»
»
]
]
]
|

*
»
»
»

v B Physical health

Incidence rates
B effect size

You are now ready for entering data of the first study (Black et al., 2002). Start with the value of the

moderator Country: assign a new value (USA) and save it. This value will be available for following
data entry:
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-
rvrvf] | 1[al 1]

|

v B Elack etal. 2002
B country
[ Pubication type
Publcation year

ProMeta - Example 3

Value | * NEW VALUE

Insert mew value

Annatations

Recoded values

Continue entering data for the other moderators and for the effect size:

Mean

Sample size

Effect size type
Means

GIOUPS, ional data
Mean, standard deviation, sample size

Cancer patients

Cardiac patients

Srandard deviation

[Effexs direction
Autgmatic

www.internovi.com

Cohen's d
Effect size
Lower limit
Upper limit
Sig.
Variance

SE

Corvered to

Hedges's g :

Effect size 055
Lower Hmit L]
Upper Nmit 1.09
Sig.

Vasiance

SE
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Let's know insert the second study (i.e., Black et al., 2011). Repeat the same procedure seen above. In
this case you have two outcomes and all study-level moderators. The data entry format is different
from the one you have used for Black et al. 2002. So, in the Effect size templates window select the
Data entry type that corresponds to your data (means > two independent groups, cross-sectional data
> statistical significance, sample size) and assign it to the second study:

eDo ProMeta - Example 3 ]
o B¢
Projects. [ vara.. @ [REN] swdies ﬂﬂama Effect size templaces €3 | () Stusly editer

Ei- SuBGTOUPS . studies Data entry fypes
O wen * B Black etal. 2002 v W Means
Women + B Black etal. 2011 v (@ Means, two independent groups, €ross -sectional dat
& comparisons Age B Mean, standard deviation, sample size
& D Timepoint B Country B Mean, tvalue, sample size
v @ Outcomes I pubiication type [ Mean, statistical significance, sample size
o O publication year tvalue, sample size
B rhysical I Mental [ es Peraristical sigrificance, sample size
v @ Moderators By Physical B Means, wo matched groups, cross-sectional data
» [ age B Means, two independert groups, anginsdingl data
& [ country B Means, one group, langitudingl data

>
S
S
» [ Publication type » B Means, caleulated effect sizes
» B Publication year B correlasons.
=

» [l wcidence rates

Proceed with the third study (Blue et al. 2000). This is the most complex one since it has a
combination of two subgroups, two waves, and two outcomes. Start assigning the two subgroups.
The novelty is represented by the waves. To include them, drag the wave icon to the study. Doing so,
a new window appears when you can indicate how many waves you are using. Select two waves:
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Continue assigning the outcomes to the study. Then, check the position of the moderators. In this
study, Age is Wave-level moderator. Select the data entry type and start filling each field with the

study data:

» I Black et al, 2002
» B Black etal 2011
v B Bl et al. 2000
'Cﬂ\.lﬂ'
B Publication type
B publication year
B
v & To
v FA Mental
B eftect size
@ Age
* B prysical
B et size
0 Age
vﬂg
v B pennal
B effect size
0 o
v [ physical
B effect size
0 Age
B4 women
v & To

v [ Mental

@ Age

* B Physical
Effect size

Age

v B manal

I e
* B fhysical

@ effect size

-

Choose the number of waves
1 (SINGLE WAVE)

3
4
5
6
7
8
9
1

Annulla ] P—QK—-]

+ [ Mears, two groups, &

[ Mean, standard deviation, samgle sire
ﬂ Mean, t value, sample size
B Mean, statistical significance, sample size
B tvakue, sample size
[B] searistical significance, sample size
> [ Means, two maiched groups, eross-sectional data
» [ Means, wo independert groups, longitudinal data
» [ Mears, one group, longitudinal data
» W Mears, caleulated effeet sizes
» [ correlations
» B Einary dara
Survival dats
Incidence rares

Now, you are ready to repeat the same procedure for the other seven studies. After this, you can check
the report for each variable. For instance, this is the report for the Subgroups:
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eno ProMeta - Example 3 o

Hame

» B iackeal 2002 Men
» [ Black el 2011
* B Bue eral 2000
v B e eral 2008
» B eownetal 2003
» B Creenetal 2005

Women

* [P Onarge £al 2008
= B Red eral 2011
L3 Bed etal. 2012
* [ white et al 2009

Step 4: Recoding moderators

Categorical moderators

Recode the categorical moderator Country. Recode current values in three categories: North America,
Europe, and Asia. Thus, add three new recoded values:

ProMeta - Example 3
: . &) Moderator recode Value Edtor
% : B Comparisons * B Black eral 2002 Variable name | Country recoded
; & waves » B Baack eral 2011
» [@ Ouicomes. » B B exal 2000 B Mot Recoded Values (10/10) = Recoded Final Vahss
D |v @ Moderasors b B B atal 2008 @ UsA2/10)
v [ Age » B Beown etal, 2003 @ China (1/10)
v [ coumry » B Greenetal zoos @ Japanii/io
B0 Cournry recoded |+ [ Orange et al 2008 @ Netherlands (1/10)
+ [ Pusilication e ¢ B Rederal 2011 @ Ui/
» [ Publication year * B Redetal zo12 @ maty (1710}
» B white eral 2009 @ india (1710}
@ Carada (1/100
@ Sweden (1/200
Save Add recaded value
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Insert new recoded value

Morth America

Annulla | [ OK |

Then, select and drag your old values to each corresponding new recoded value:

CEG ProMeta - Example 3 |

| Moderatar recode Value Edor

e
al [ . = x

Variable name !Cuumrr recoded

B Mot Recoded Values (7/10) |@ Recoded Final Values
@ China (1/10) v W horth America (3710)

» B Browneral 2003 @ Japan (1/10) @ Usa2/10)
Green et al. 2005 @ Carada (1/10}
Orange etal 2008 W Europe (0/10)

B Red eral 2011 W Asia (3/10)

B Redetal zo12

B

>
3
3
>
L White et al. 2009

| Add recoded value |
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L: ]

oe

&9 ¢

ProMeta - Example 3

|

Projects | Variables © [LUCH] Studies ©
> i Subgroups ) Soucies

» @ Comparisons
) Waves
» [ Outcomes
v [ Moderators
» [ Age
v [ Country
B8 Country recoded
» [ Publication type
» [ Publication year

» Black et al. 2002
» B Elack etal 2011
» B Bive eral 2000

2 Bl et al. 2008

» l Erown et al. 2003
+ B Green et al. 2005
2 Orange et al 2008
» A Red eral 2011

» B Rederal 2012

3 Whige et al. 2009

. O\Momno]é

Variable name  Country recoded

B Not Recoded Values (0/10)

@ Recoded Final values
v W Horth America (3710}
@ usa iz
@ Canada (1/10)
* W Ewrope (4/10)
@ Hetherlands (1/10)
@ uKi1/10
@ Faly (1/10)
@ sweden (1/10)
v W Asia (3/10)
@ China (1/10)
@ ndia (1/10)
@ Japan1/10)

Add recoded value

R

Numerical moderators
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Recode the numerical moderator Age into two categories (i.e., under 40, over 40) repeating the same
g g g
procedure seen in Example 1.

Step 5: Performing analyses

Pre-analysis

In the Pre-analysis you can test if there are significant differences between subgroups, comparisons,
waves, and outcomes. These preliminary analyses provide you with information that can be useful for
deciding whether or not combining subgroups, comparisons, waves, and outcomes. For instance, in
this example we did not have specific hypotheses about differences between subgroups, whereas we
were interested in examining the two waves and outcomes separately.

Results reported in the Pre-Analysis support this analytic strategy showing:

* no significant differences between effect sizes computed in the men and women subgroups
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0.54| -0.04 019 0.49 0623
0.25| -0.13| 0.62 .19 N 0.21 0.831
0.08) -0.45| 0.60 027 -0.25 0.505

0.04] -0.49 058 .27 -0.34 0.730

0.22] 000 0.44 ®11 . 0.14| 0.893
-0.37| -0.59 -0.15 11 -4.71 0.000

w Sig. v sE N 2
0.09] 0401 __0.01] __0.08] __ @611 4785 ECF

0.01 0.1%] a54] [T} 506 |
0.4z 0183 0.02 0.3 1092 507 585 |

Heterogenaity analysis

a
Lubaroun 25771
Men 19.20
n 25,55

Test of difference

OWA Q= Tast Random-effecs wit

* significant differences between effect sizes computed in Wavel and Wave2

045 0.60 I 0.56] 0.572
-0.49] 0.56] 0. X 0.49] 0.627

=L 067
295 0.003
TWE, . X 74| 0.459
al, 2003/W2 Frwsic... | -0. .. X I . 0.15] 0.878
te et al 2009 W2 /Mental . . 0.84] 0.402
te et al 2009 W2 Physic . . . 08| 0.934

Owerall levels trandom-effects model)
L3 LL

[
E Z6. 011 000 0IF T

.00 | |
100 0200 -0.48] 0.09] 0169 0.0z 0.5 4358 2152

Heterogeneity analysis
@

1 11239 li
169,00

Test of difference

[ANGVA G-Test Random-effects wit .|

* significant difference between effect sizes computed for the two outcomes (i.e., mental and

physical health)
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[-Nal:] ProMeta - Example 3
47
—
) | Projects 0 | Variables ﬂl’m-— ﬂlgmmumu- [ & Outcomes report
& o oL I T T e W L e i 20 L 3 O W ) o
w [ Pre-anabyss Brown et al_ 2003,W2 (Phwsic._ | -0.12| -0.24 | -0.00| 0.050) 0.00, 0.06| 6.90% -0.06 0952 1040 5§25 51§ a
Green et al. 2005/W1 /Phnsic. | 0.08| -0.30) 0.45| 0.697| 004 0.0 5.17% 051 0612 107 52 55| [
Orange et al. 2008/ W1/Phvsi.. | -0.49) -0.77| -0.20] 0.001] 0.02] 0.15 5.88%[ -1.15] 0.250] 195  100] 95 | a
e Red etal 2000 W1/Physical . | -0.41| -092 0.00] 0.118 0.07 0.26] 4.18% -0.76 0.447] &0 27 33 a
Red etal 2012 /Men/WL/Ph. | -0.30| -0.52 -0.07| 0.010] 001 0.12| 6.31% -0.58 0559 305 145 160 a
Red e1al 2012 /Women/Wii...| -0.37| -0.59] -0.15] 0.001] 0.01] 0.11| &.34%[ -0.82] 0.413|  320] 150] 170 []
H [White e al 2009/ W1/ Physic.. | -0.25| -0.40) -0.10| 0.001| 001 0.08 6.77% -0.45 0654  €3%| 350 345 a
i White et al 2000/ W2/Phwss. . | -0.16] -0.32 -0.00| 0.050 001 0.08| 6.72% -0.17 0.866 612 300 312 a
o Overall levels (random-effects madel)
k [ L uL sig. ¥ sk N ni n2 nna
Marital healts 18 0.16 0.01 0.30 0.057 0.01 0.07 5825 FELTY 2957 1]
Prvsical health 18 =0.11 -0.27 0.06 0.200 0.01 0.08 5832 2872 2960 ']
Heterageneity analysis
Q ar Sig. i T
Warnal health T10.99] 17] 0.000] TA.68 0.07] 0.27
Physial health 139.27 17 0.000 87.79 0.10 0.31
Tese of difference
] di 5ig.
[ANGVA G-Test Random-effects wit 551 1 0.019]

New project

In line with research aims, the plan of analysis will include four distinct projects: one for each
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combination of Waves and Outcomes. Within each project, combine subgroups to obtain an overall
estimate for each study. This choice is motivated by multiple reasons (i.e., we did not have specific
hypotheses about differences between subgroups, in the pre-analysis we have verified that the effect
sizes computed across subgroups are not significantly different, and we have only three studies that
report data separately for the two subgroups). When you combine subgroups, ProMeta combines

also, where possible, corresponding moderators that are at the subgroup-level (i.e., categorical
moderators are combined if they assumed the same value for the two subgroups and numerical

moderators are combined computing a weighted means of original values).

On the basis of these considerations, in the first project (labeled Wave 1, Mental health):

* combine subgroups (i.e., it implies that ProMeta will compute an overall effect size for the
three studies in which data were reported separately for men and women)

* select Wave 1 (i.e., in this project data from Wave 2 will not be analyzed)

* select the outcome Mental health (i.e., in this project the outcome Physical health will not be

analyzed)
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Analyses options

Mame | Wave 1, Mental health ] w-m;

Model selected for analysis | Random-effects model
Effect size type Cohen's d

Publication baas (Trim and Filly
Search missing studies to | left | of owerall

> Sawe and Run

Sequential filters

Studies 4 Subgrougs [C} Compariions 4 Wiarves o Outcomes ™
o Black et al. 2002 ™ * No-subgroup ™ * No-comparison ()1 [ wentad health
o Black et al. 2011 # Men 9 2 9 Physical health
o Bluse et al. 2000 o women

o Blue en al. 2008

 Brown et al. 2003
™ Green et al. 2005
o Orange et al, 2008

% M Combine for analysis Combine for analysis Combine for analysis Cambine for analysis

After clicking on Save and run you can navigate through the results as you have already done in
Example 1.

Continue saving and running other three projects:
*  Project 2: combine subgroups, select Wave 2, select the outcome mental health
*  Project 3: combine subgroups, select Wave 1, select the outcome physical health

*  Project 4: combine subgroups, select Wave 2, select the outcome physical health

You can see the results of each project and report them in your publication.
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Reference

ProMeta (Version 2) [Computer software]. Cesena, Italy: Internovi.

We hope that you will enjoy using ProMeta!
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