Example name Caffeine by subgroups

Effect size Risk ratio

Analysis type Subgroups analysis, Meta-Regression
Level Intermediate

Synopsis

This analysis includes 25 studies where patients were randomized to receive either analgesic alone or
analgesic plus caffeine. Outcome was the proportion of patients who reported a “good” level of pain
relief. The effect size was the risk ratio.

For the 25 studies there was clear evidence that patients treated with caffeine were about 10% more
likely to report success as compared with the control group. However, there was substantial dispersion
in the effect size. The true effect size probably ranges from a risk ratio of 1.02 to 1.22. We ran
additional analyses to see if this variation could be explained by various factors.

We used subgroup analyses to compare the effect size in studies —
e That employed a low dose, moderate dose, or high dose of caffeine
e Where the basic analgesic was Ibuprofen vs. studies where it was Paracetamol

e  Where the pain was from headache vs. studies where the pain was from surgery

We use this example to show

How to enter data from 2x2 tables

How to perform a basic analysis

How to interpret statistics for heterogeneity

How to estimate the dispersion in true effects

How to compare the effect size in different subgroups using subgroup analysis
How to compare the effect size in different subgroups using meta-regression

To open a CMA file > Download and Save file | Start CMA | Open file from within CMA

Download CMA file for computers that use a period to indicate decimals
Download CMA file for computers that use a comma to indicate decimals

Download this PDF
Download data in Excel
Download trial of CMA
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Start the program

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

E‘ Comprehensive meta analysis - [Data]

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

-

ananayses » 4 D &) & @@ B === S w2+ v |8 LD

E ‘ C ‘ o] ‘ E F ‘ G | H | | | J | K ‘ L | ] ‘ N

B Welcome ==

‘What would you like lo do?

Pl =T e |

 Start a blank spradshest
Fad Lol .l I” L

" Open an existing file

" Import data from another program

FCT U P O PP NP VR RV SRR D) D) PP B ) S
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b

¥ Show this dialog when | start the program

= Elose
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Click Insert > Column for > Study names

E Comprehensive meta analysis - [Data]

File Edit Format VNiew | Insert Identify Tools Computational options Analyses Help
run anayses > % [ Mm "o+ 8@
2 Subgroups within study
A B plenk column Comparison names H ! d K L M N
[ia Copy of selected column
_1—| Outcome names
2 *— Blank row . .
— Time point names
3 *= Blank rows
- Copy of selected row(s) %8 Effect size data
|5 — Moderator variable
6 Y= Study r
|7
8
3
The screen should look like this
E‘ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Rup gnayses LI N R an o)
Study name B ‘ C ‘ D ‘ E ‘ F G H ‘ | ‘ J ‘ K ‘ L | 5} ‘ M
I
| =
| 3|
4
5
5
-y
| 8]
|3
Click Insert > Column for > Effect size data
E‘ Comprehensive meta analysis - [Data]
File Edit Format Eiew|1nsert Identify Tools Computational options Analyses Help
N Moo [N o8 e
2 Subgroups within study
Study name | EEfaeimn Compari H I ‘ J ‘ K ‘ L ‘ M ‘ N ‘
Copy of selected column omparnisan names
1 Outcome names
2 A Time point names
3 *= Blank rows P
|4 Copy of selected row(s) %m
| 5| — Moderator variable
3 Y= Study T
7
8
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The program displays this wizard

Select [Show all 100 formats]
Click [Next]

Select [Comparison of two groups...]
Click [Next]

Drill down to
Dichotomous (number of events)

Unmatched groups, prospective ...
Events and sample size in each group

© www.Meta-Analysis.com

-

B Insert columns for effect size data

Welcome

" Show commaon formats only
@ Show all 100 formats

-
By Insert columns for effect size data

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

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

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

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

Types of studies included

options ta be displayed on the nest panel

change the selection.

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

in one group &t one time-poink

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

&

Generic paint estimates, log scale

B9 Insert columns for effect size data

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

[ unsure, select the first option, which is appropriate for
most analyzes. You will be able to return to this panel and

Click on the icons to select the data entry format

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

Enter the following labels into the wizard

e  First group > Caffeine
e Second group > Control

e Name for events > Relief

e Name for non-events > Pain

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

@ Comprehensive meta analysis - [Data]

File Edit Format &

Run analyzses -+

D@Ed & & | Ba@ & '-

nas

=

ions Analyses Help

=" B sl 2+ 8l 2D

Study nam

Caffeine
Relief

Caffeine
Total M

Cantral
Relief

Cantrol
Total M

© www.Meta-Analysis.com

dids ratio Lo[gaﬁglds Std Emr Yariance J K L 4
5 Group names = = 22
Group names for cohort or prospective shuds N
Marne for first group [e.g., Treated) Caffeine
MName for second group [e.g.. Cantrol) Contral
- g

Mame far events [2.q.. Dead]

Mame for non-events [e.g.. Alive]

Binary outcome in cohort or progpectiv

Cancel

Apply

o |
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We need to add a column for the moderator, Dose

Click Insert > Column for > Moderator variable

E‘ Comprehensive meta analysis - [Data]

o avees + % 0 i [

-
| Blank column

i Copy of selected column

Study name

Blank row

Blank rows

R
g (Y

Copy of selected row(s)

= Study

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

Study names - |——) + |:| £ EH ®|

Subgroups within study

. ‘ Std Err ‘\u"ariance J ‘ K ‘ L ‘ 1] ‘ M ‘ u]
Comparison names

Outcome names

Time point names

3 Effect size data

Moderator variable

SN
-
Il

2

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

e Click Ok

E Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Teols Cemputational options Analyses Help

Run analyses -+ %2 [ D’“n|§| & |E|ﬁ|>_>=|

Bt v [V >+ v 43 D

Caffeine
Tatal M

Caffeine

Study narie Fielief Fielief

Control Control Log odds
Total M

Odds ratio atio Std Emr ‘ Variahce Dose ‘ K ‘ L ‘ 1] ‘ M ‘ 0 ‘

PO ) S R P PR DU RSP (P P PP pry
[ = R A A N T = =R - A = A S A N R

[N
o & |0

ra
o

]
&
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B Column format g

Mame l Walues ]

Wariable name

Calurin function IModerator d
D ata type ICategorica\ ;I
Alignmert ILeft j

Cancel
Ok

e ————
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e Insert a column for > Moderator > Categorical with the name Analgesic. This will be used to
code the type of medication (e.g. ibuprofen)

e Insert a column for > Moderator > Categorical with the name Pain Type. This will be used to

code the type of pain (e.g. post-surgical)

The screen should look like this

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanalyses + 2 O FHE & & R E-'="E 488 L 2>+ ¢ 5151 L

Caffeine Caffeine Control Control Log odds

Study name Relief TotalN Relief Total N Odds ratio Tatio Std Err “ariance Doze Analgesic | Pain Tupe &l M

0 | =
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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 “Caffeine.cma”
e —or— Copy the data from Excel“Caffeine.x|s”

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

e Switch to Excel and open the file

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

clipboard

BEH - =

Caffeinexlsx - Bxcel

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT

Al - F
A B & ] E F G

1 Caffeine Relief |Caffeine N Ctrl Relief Cerl N Dose Analgesic
2 |Forbes, 1990 17 66 17 B6B|a Low Unknown
3 |Laska 19833 32 56 26 54|a Low Faracetamol
4 |Laska 1983b 51 80 47 Blla Low Paracetamol
5 |Laska 1983c 38 62 40 GE|a Low Paracetamol
6 | McQuay 199%6a B 30 2 31)a Low Ibuprofen
7 |Ali, 2007 134 310 121 310|b Medium Paracetamol
& |Diener, 2005 429 482 418 408 b Medium Unknown
9 |Forbes, 1991a 24 44 17 48|b Medium Ibuprofen
10 | Forbes, 1991b 19 45 13 481 Medium Ibuprofen
11 | Laska, 1983d 50 78 52 Bl|b Medium Paracetamol
12 | Laska, 1983e 39 62 42 68|b Medium Paracetamol
13 | Laska, 1983f 42 57 28 50|b Medium Paracetamol
14 | Laska, 1983g 42 45 37 46| Medium Paracetamol
15 | McQuay 19%6b 14 30 2 31|b Medium Ibuprofen
16 | Migliardi, 1994a 258 339 229 337 |b Medium Paracetamol
17 | Migliardi, 1994b 253 336 221 332|b Medium Paracetamol
18 | Sunshine, 1996a 24 50 17 51|b Medium Ibuprofen
19 | Sunshine, 1996b 36 50 33 50|b Medium Ibuprofen
20 | Winter, 1983 19 40 20 41|b Medium Paracetamol
21 | Diamond, 2000 65 97 55 991c High Ibuprofen
22 | Laska, 1983h 42 56 38 B60|c High Paracetamol
23 | Laska, 1983i 57 B0 56 Bl|c High Paracetamol
24 | Laska, 1883§ 45 64 43 66 |c High Paracetamol
25 | Laska, 1983k 34 40 33 421c High Paracetamol
26 | McQuay 1996 12 29 2 31lc High Ibuprofen
27
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Post-op
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Post-op
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Post-op
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Post-op
Post-op
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Headache
Headache
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e Switch to CMA
e Click in cell Study-name 1

|E| Comprehensive meta analysis - [Data]

Click here

File Edit Format View Insert Identify T

Computational options  Analyses Help

Run analyses =+ %= [ = % é é{: ﬁ @ ="= ’E ] 50 H b2+ \/ |:| %l El @
Study name };ﬁﬂa E-:l-zf{:;?f %D;it;?l -ES{:{?J Odds ratio Lnﬁaﬁodds StdErmr Warance Dose Analgesic | Pain Type ] a
 m—
2
3
4
5
e Press [CTRL-V] to paste the data
e The screen should look like this
@ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanal}rses-’%\D@n @ CX: ﬁ SE = ’E JO.STO'SH - _)+\/|:| %l El @
Study name E;f;ﬁénfe ;l-:-;f{:me %Dé]it;?l '?ootr;tl[ﬂ Odds ratio Lofaﬁodds Std Em WYariance Dosze Analgesic | Pain Type t M o

1 Caffeine  Caffeine M Ctl Relief ChlN
2| Forbes, 1950 17 BB 17 [t 1.041 0.040 0.397 0158
3| Laska 1983a 32 56 26 54 1.436 0362 0.384 0.147
4| Laska 19830 51 80 47 a1 1.272 0241 0.324 0105
5| Laska 1983c 38 B2 40 [=t:] 1.108 0103 0.359 0129
B Mcluay 1996a 8 30 2 kil 5.273 1.B63 0.840 0.705
7| &l 2007 134 30 11 310 1189 0173 0.163 0.027
8| Diener, 2005 429 452 418 493 1.549 0438 0.1490 0.036
9| Forbes, 1991a 24 44 17 43 2188 0783 0.427 0183

10| Forbes, 19910 13 43 13 43 1.754 0562 0.437 0191

11| Laska, 1983d 50 78 52 a1 0.936 -0.004 0.331 0109

12| Laska, 1983 39 B2 42 [=t:] 1.050 0043 0.362 0131

13| Laska, 1983 42 57 28 50 2.200 0788 0.414 0172

14| Laska, 19830 42 45 7 46 3405 1.225 0.704 0.495

15| McGQuay 19960 14 30 2 il 12.688 2541 0818 0.668

16| Migliardi, 19944 258 339 223 337 1.502 0407 0173 0.020

17| Mialiardi, 1994k 253 336 21 332 1531 0426 0172 0.020

18/ Sunshine, 1936a 24 50 17 51 1.846 0613 0.410 0168

18| Sunshine, 19960 36 50 33 50 1.328 n2s1 0.434 0188

20/ Wwinter, 1983 13 40 20 1 0.950 -0.051 0.445 0.198

21| Diamond, 2000 [513] 97 55 93 1625 0.486 0.296 0.088

22| Laska, 1983h 42 56 38 [=11] 1737 0552 0.409 0167

23| Laska, 1983 57 80 56 a1 1.108 010 0.345 0119

24| Laska, 1983 45 B4 43 BE 1.267 0237 0.376 0142

25| Laska, 1983k 34 40 33 42 1.545 0435 0.581 0.337

26| McGQuay 1996c 12 29 2 il 10.235 2328 0.823 0677

27
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e Switch to Excel
e Highlight the columns for Dose, Analgesic, and Pain Type as shown and click [CTRL-C]

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

F1 A f< | Dose
A B C ] E F G H 1

1 Caffeine Relief Caffeine N Ctrl Relief Cerl N Dose Analgesic Pain Type
2 |Forbes, 1930 17 66 17 68|a Low Unknown Post-op

3 |Laska 1983a 32 56 26 54|a Low Paracetamol Post-op

4 |Laska 1983b 51 20 a7 B1|a Low Paracetamol Post-op

5 |Laska 1983c 38 62 40 68|a Low Paracetamol Post-op

6 |McQuay 1996a B8 30 2 31|a Low Ibuprofen Post-op

7 |Ali, 2007 134 310 121 310| b Medium Paracetamol Dysmenorrhoea
8 |Diener, 2005 428 482 418 488| b Medium Unknown Headache
9 |Forbes, 19913 24 44 17 48| b Medium Ibuprofen Post-op
10 |Forbes, 1991b 19 49 13 49| b Medium Ibuprofen Post-op
11 |Laska, 1983d 50 78 52 21|b Medium Paracetamol Post-op
12 |Laska, 1983e 39 62 42 68| b Medium Paracetamol Post-op
13 |Laska, 1983F 42 57 28 50|b Medium Paracetamol Post-op
14 |Laska, 1983g 42 45 37 46| b Medium Paracetamol Post-op
15 |[McQuay 1996b 14 30 2 31| b Medium Ibuprofen Post-op
16 |Migliardi, 19843 258 339 229 337|b Medium Paracetamol Headache
17 |Migliardi, 1984b 253 336 221 332|b Medium Paracetamol Headache
18 | Sunshine, 1996a 24 50 17 51|b Medium Ibuprofen Post-op
18 | Sunshine, 1996b 36 50 33 50|b Medium Ibuprofen Post-op
20 |Winter, 1983 15 40 20 41| b Medium Paracetamol Post-op
21 | Diamond, 2000 65 97 55 98| c High Ibuprofen Headache
22 |Laska, 1983h 42 56 38 60| c High Paracetamol Post-op
23 |Laska, 19831 57 20 56 21|c High Paracetamol Post-op
24 |Laska, 1983] 45 54 43 66| c High Paracetamol Post-op
25 |Laska, 1983k 34 40 33 42|c High Paracetamol Post-op
26 | McQuay 1996c 12 29 2 31|c High Ibuprofen Post-op
27
28
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e Switch to CMA

o C(lick the cell Dose -1
e Press CTRL-V to paste the data

@ Comprehensive meta analysis - [Data]

Click here

File Edit Format View Insert Identify Tools Computational options Analyses Help

Run analyses —* %\ D D‘u H é é{: E ﬁ = 'E +'0.8 To'g H = \If -2+ ‘/ D %i l @
Study name Csf;ﬁg;e E-I:-aoftf:;r;? %D;it;?l -It-:gtr;tl[ﬂ Odds ratio Lo[gaﬁodds Std Err ariance ; Dze Analgesic | Pain Type k4 u]

1 Caffeine  Caffeine N Cil Fielief Ctil M Andgesic  Pain Type

2| Forbes, 1930 17 EE 17 B 1.041 0.040 0.397 0.158|a Low Unknown  Post-op

3| Laska 1983a 32 56 26 54 1.436 0.362 0.334 0147 |aLow Paracetamo Post-op

4| Laska 19830 51 a0 47 a1 1.272 0.241 0.324 0.105|a Low Paracetama Post-op

5| Laska 1383c 38 E2 40 ES 1.108 0103 0.353 0129 a Low Paracetamo Fost-op

6| Mcluay 19962 g 30 2 il 5.273 1.663 0.840 0.705 (& Law lbuprafen  Paost-op

7| Al 2007 134 310 1 310 1189 0173 0163 0.027 |b Medium  Paracetama Dysmenarh

8| Diener, 2005 423 452 418 498 1.549 0.438 0190 0.038|b Medum  Unknown  Headache

9| Forbes, 1991a 24 44 17 48 2188 0.783 0.427 0183 |b Medium  |buprofen  Post-op
10| Farbes, 1991b 13 49 13 43 1.754 0.562 0.437 0191 |bMedum  Ibuprafen  Post-op
11| Laska, 1983d 50 78 52 il 0.995 -0.004 0.33: 0103|b Medium  Paracetamo Post-op
12| Laska, 1983e 33 B2 12 BB 1.050 0.048 0.362 0.131|bMedium  Paracetamo Post-op
13| Laska. 1983 42 57 28 50 2.200 0.788 0.414 0.172|b Medium  Paracetamo Post-op
14| Laska, 19830 42 45 7 46 3.405 1.225 0.704 0.495|b Medium  Paracetamo Post-op
15 Mcluay 19960 14 a0 2 kil 12688 2541 nas 0668 |b Medium  |buprofen Post-op
16| Migliardi, 1994 258 333 223 337 1.502 0.407 0173 0.030|b Medium  Paracetamo Headache
17| Migliardi, 1994k 253 336 21 332 1.531 0.426 0172 0.030|b Medium  Paracetamo Headache
18| Sunzhine, 1936a 24 1] 17 A1 1.846 0613 0410 0168 (b Medium  lbuprofen  Post-op
19| Sunzhine, 1936b 36 1] 33 a0 1.325 0.281 0.434 0188 (b Medium  Ibuprofen  Paost-op
20/ Wwinter, 1983 13 40 20 4 0.950 -0.051 0.445 0.193|b Medium  Paracetamo Post-op
21| Diamond, 2000 E5 597 55 99 1625 0,486 0.296 0.088 | = High Ibuprofen  Headache
22| Laska, 1983h 42 56 38 [=11] 1737 0552 0.409 0.167|c High Paracetamo Post-op
23| Laska, 1983 57 a0 56 a1 1.108 010 0.345 0.119|c High Paracetamo Post-op
24| Laska, 1983 45 B4 43 BE 1.267 0.237 0.376 0.142|c High Paracetamo Post-op
26| Laska, 1983k 34 40 33 42 1.545 0.435 0.581 0.337 | c High Paracetamo Post-op
26 Mcluay 1996c 12 23 2 k1l 10.235 2326 0.823 0.E77|c High |lbuprafen  Post-op
27

28
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At this point we should check that the data has been copied correctly

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help
Aunenayses + 2 D @EHH| & % BB E'-'="2 A w98 L 2+ 14 3W®
Caffei Caffei Contral | Control Log odd - . ;
Study name ;eﬁge th:llr;qe HU:II;? TUD{‘;I[R] Odds ratia D[gaﬁo o StdEn Yariance Doze Analgesic | Pain Type 5] a
1 Caffeine  Caffeine M ChilRelief ChiN IDose | Analgesic  Pain Type
2| Forbes, 1330 17 GG 17 53] 1.041 0.040 0,397 0158 |a Low Unknown  Post-op
3| Laska 1383a 32 56 26 54 1.436 0362 0.334 0.147 [a Low Faracetamo Post-op
4| Laska 1983 51 a0 47 a1 1.272 0241 0.324 0.105|a Low Paracetamo Post-op
5| Laska 1383 i E2 40 ES 1.108 0103 0.355 0.129(aLow Paracetamo Post-op
6| Mcluay 13962 a a0 2 il 5.273 1663 0.840 0.705|a Low Ibuprofen  Post-op
7| AN 2007 134 kil 121 kil 1.183 0173 0163 0.027 |b Medium  Paracetamo Dysmenarth
e C(Click anywhere in Row 1
e Select Edit > Delete row, and confirm Click here
@ Comprehensive meta analysis - [Data] \
File | Edit Format View Insert Identify Tools Computational options Analyses Help
Run; % Bookmark data =2 B B|'-"="E|Wd8~ |2+l 3B
affeine Contral Cantral . Log odds . .
Tl s Total M Relief Total N Odds ratio Tatio StdErr Wariance Doze Analgesic | Pain Type ] u]
1 R affeing N Chrl Relief  ChlN Dose Analgesic  Pain Type
7|58 Coppedsim Gt B85 17 &3 1.041 0.040 0.397 0158 a Low Unknown  Past-op
3 Copy with header 56 26 54 1.436 0.362 0.384 0.147 |a Low Paracetamo Post-op
4 Copy entire grid g0 47 81 1.272 0241 0.324 0.105 | a Low Faracetamo Post-op
B B2 40 i3] 1.108 0.103 0.359 0.129|a Low Paracetamo Post-op
5 @ Paste SRy D 2 3 5273| 1883 0840 0705\alow  Ibupofen Postop
74 cut Crl+X 310 121 310 1.189 0173 0163 0.027 |b Medium  Paracetamno Dysmenorh
8 452 418 458 1.549 0.438 0190 0.036 |b Medium  Urknown  Headache
¢# Delete Del N
9 44 17 48 2188 0.783 0.427 0183 |b Medium  lbuprofen  Post-op
10 45 13 45 1.754 0.562 0.437 0191 |b Medium  |buprafen  Paostop
11 Delete study k 72 52 21 0.995 -0.004 0.3 0103 |b Medium  Paracetamo Post-op
12 Delete column g2 12 62 1.080 0.048 0,362 0121 |bMedum  Paracetamo Post-op
13 - 57 28 50 2.200 0.7es 0414 0.172|b Medium  Paracetamo Post-op
14 Edit group names 45 kr 46 3.405 1.225 0.704 0.495|b Medium  Paracetamo Fost-op
15| McQuay 19360 14 30 2 il 12.688 2.54 0818 0.668 b Medium  lbuprofen  Post-op
16| Migliardi, 13342 258 339 229 337 1.502 0.407 0173 0.030|b Medium  Paracetamo Headache
17| Migliardi, 19340 253 336 22 332 1.531 0426 0172 0.030|b Medium  Paracetamo Headache
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The screen should look like this

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help

Run analyses &+ % [ Dﬂ H é éf: E % e ’E ] 8 H b 2>+ \/ |:| %l El @
Study name C;f;ﬁg;e E-:I-aoftf:me %D;ité?l -Eg{:l[ﬂ Odds ratio Lo[gaﬁodds Std Err arance Dnoze Analgesic | Pain Tyupe k4 M u]
1| Forbes, 1930 17 ER 17 [ 1.041 0.040 0397 0158|a Low Unknown  Past-op
2| Lazka 1983a 32 BB 26 b4 1.436 0.362 0384 0147 |a Low Paracetamo Post-op
3 Laska 19830 51 80 47 a1 1.272 0.241 0324 0105 |a Law Paracetamo Post-op
4| Laska 1983c 38 E2 40 E8 1.108 0103 0.355 0.129]aLow Paracetamo Post-op
8| Mcluay 19962 8 30 2 kil B.273 1.663 0.840 0.705|a Low |buprofen  Post-op
B ali, 2007 134 3o 121 30 1189 0173 0163 0.027 |b Medium  Paracetamo Dysmenarth
7| Diener, 2005 423 452 418 433 1.543 0.438 01390 0.036 |b Medium  Unknown  Headache
8| Forbes, 19912 24 44 17 43 2188 0.783 0427 0.183|b Medium  |buprofen  Post-op
9| Forbes, 1991b 14 45 13 49 1.754 0.562 0437 0191 |b Medium  |buprofen  Post-op
10| Laska, 1983d 50 78 52 il 0.936 -0.004 033 0.109|b Medium  Paracetamo Post-op
11| Laska. 1983 3 B2 42 =t} 1.050 0.048 0362 0131 |bMedium  Paracetamo Post-op
12| Laska, 1983f 42 57 28 50 2.200 0.788 0414 0.172|bMedium  Paracetamo Post-op
13| Laska, 19830 42 45 7 46 3.405 1.225 0704 0.495 (b Medium  Paracetamo Post-op
14| McQuay 19960 14 30 2 H 12.688 254 0818 0.668|b Medium  lbuprofen  Past-op
15| Migliardi, 19942 258 333 229 337 1.502 0.407 0173 0.030|b Medium  Paracetamo Headache
16| Migliardi, 19340 253 336 221 332 1531 0.426 a7z 0.030|b Medium  Paracetamo Headache
17| Sunshine, 19962 24 50 17 a1 1.846 0613 0410 0.168|b Medium  lbuprofen  Past-op
18| Sunshine, 1996b 36 50 33 50 1.325 0.281 0434 0.188|b Medium  |buprofen  Post-op
19| Winter, 1983 19 40 20 4 0.950 -0.051 0445 0.193|b Medium  Paracetamo Post-op
20| Diamond, 2000 ES 97 55 33 1.625 0.486 0.236 0.088 | c High lbuprofen  Headache
21| Laska, 1983k 42 56 38 B0 1737 0.552 0409 0.167 | High Paracetamo Post-op
22| Laska, 1983 57 80 56 a1 1.108 01m 0345 0119z High Paracetamo Post-op
23| Laska, 1983 45 B4 43 EE 1.267 0.237 0.376 0.142|c High Faracetamo Post-op
24| Laska, 1983k 34 40 33 42 1.545 0.435 0581 0.237 [ High Paracetamo Post-op
25| Mcluay 1996c 12 29 2 kil 10.235 2326 0823 0.E77 | High |buprofen  Post-op
26
27
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By default, the program is displaying the odds ratio as the effect size

We want to switch to the risk ratio

@ Comprehensive meta analysis - [Data]

Eile Edit Format View [nsert Identify Tools Computational eptions Analyses Help
Run analyses —* Qﬁk D ﬁ % ﬂ @ é{: E % r— '= 'E +'0.8 fﬁg H x \L - + ‘{ D %i ii @
Study name Eaf;ﬁ;r;e E-:l-aor[:;?f %D;it;?l -Fg{:l[ﬂ Odds ratio Lorgaﬁodds StdEn Variance [oze Analgesic | Pain Type ]

1| Forbes, 1990 17 55 17 B8 1.041 0.040 0.397 0.158|a Low Unknown  Post-op
2| Lazka 1983a 32 56 26 R4 1.436 0.362 0.384 0,147 (a Low Paracetamo Post-op
3| Laska 1983b 51 ] 47 a1 1.272 0241 0.324 0.105|a Low Paracetamo Post-op
4| Laska 1983 38 g2 40 B8 1.108 0.103 0.359 0.129(aLow Paracetamo Post-op
5| Mcluay 13962 g 30 z kil 5.273 1.663 0.840 0.705 (& Low lbuprofen Post-op
E|Ali, 2007 134 Ao 121 ealnl 1.189 0173 0183 0.027 |b Mediurn  Paracetamo Dyzmenorh
7| Diener, 2005 429 482 418 438 1.543 0.438 0.1590 0.036 |b Medum  Unknown  Headache
8| Forbes, 19914 24 44 17 48 2188 0.783 0.427 0,183 (b Medum  Ibuprofen  Post-op
9 Forbes, 1997h 19 49 13 43 1.754 0.562 o427 4| SotAz
10| Laska, 1383d a0 78 52 a1 0.936 -0.004 0.331 z .
11| Laska, 19832 39 62 42 68 1.050 0.048 0.362 Al SR
12| Laska, 1983 42 57 23 50 2200 0,768 0.414 T
13| Laska, 19830 42 45 a7 48 3405 1.225 0.704 -
14| MeQuay 1996 14 Ell 2 3 12688 2541 0.818 Data entry assistant
15| Migliardi. 1994a 258 339 229 337 1.502 0.407 0173 3. Formulas
16| Migliardi. 19340 253 336 221 332 1.531 0.426 017wz o
17| Sunshine, 19963 24 50 17 51 1.846 0613 0.410 Szl 2 s
18| Surshine, 1995b kS 50 3 50 1.325 0.281 0434 [ [ Show enly the primary index
19 Winter,]SSS 19 40 20 41 0.950 -0.051 0.445 # | S e e e e
20| Diamond, 2000 E5 97 55 99 1.625 0.486 0.296 = =
21Laska, 1955 42 56 % &0 1737 0552 0.409 s oI G S TR
22| Laska, 1383 a7 a0 56 a1 1.106 0101 0.345 0,119 High Faracetamd Post-op
23| Laska, 1983 45 =] 43 EE 1.267 0.237 0.376 0.142 | High Paracetamo Post-op
24| Laska. 1983k 34 40 3 42 1.545 0.435 0.581 0.337 | High Paracetamo Pogt-op
25| Mcluay 1996c 12 29 2 kil 10,235 2326 0.823 0.677 [ High |buprafen  Post-op
26
27
28

e Right-click on any of the yellow columns
e C(Click Customize computed effect size display
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@ Comprehensive meta analysis - [C:\Users\Biostat\Dropbox\Workshops Three-Day\Caffeine\Caffeine.cma]

File Edit Format View Insert Identify Tools Computational options Analyses Help
Rnanases + R @ @EE & & BB E-'="E 298 ~d 2+ [ 4 3 @D
Caffeine Caffeine Control Control . Log odds | | L I L .
Stbname | Rojet | TotalN | Relief | TowlN | Dddsralie | T & Effect size indices EE—7 N .
1| Forbes, 1990 17 EE 17 EE 1.041 0.040
2|Lazka 19832 32 BB 26 o] 1.436 0.362 Use the follawing as the primary indesx
3| Laska 19830 51 a0 47 a1 1.272 0.241
4| Laska 1983c 3 g2 40 63 1.108 0103 | sk ratic =l
5| Mcluay 13962 g 30 2 H 5.273 1.663
B &l 2007 134 310 121 310 1.189 o173 Display columns for thess indices
7| Diener, 2005 429 482 418 498 1.543 0.438
8| Forbes, 1991a 24 44 17 48 2188 0,783 [0 Dddsratio o
9| Forbes, 19910 19 43 13 43 1.754 0.562 O Log odds atio
10| Laska, 1982d 50 78 52 a1 0.996 -0.004 O Petooddsratio
11| Laska, 1983¢ 3 62 42 66 1.050 0.048 O Log Peto odds ratia
12 Laska, 1983 2 57 28 sa|  2zm| oo f'Sk e
13| Laska, 19830 42 45 7 4 3.405 1.225 0 P i rafin
14| Mcuay 19360 14 30 2 k1 12.688 2541 0 St'z diflf i:':;ijg
15| Migliardi, 19942 258 339 229 337 1.502 0.407 O Hedaes'sa
16| Migliardi, 1934b 283 336 221 332 1.531 0.426 ] Difference in means
17| Sunshine, 1996a 24 50 17 51 1.846 0613 ] Std Paired Difference
18| Sunshine, 1996b * 50 Ex] 50 1.325 0.2a O] Corelation
19| wirter, 1983 19 40 20 41 0.950 0,051 Ol FishersZ
20| Diamond, 2000 59 97 55 9 1.625 0.486 [ PRate ratio
21| Laska, 1983h 42 56 38 =11] 1.737 0.552 [ Lograte ratio
22|Laska, 1983 57 a0 56 a1 1.108 010 [J  Rate difference
23| Laska, 1983 45 B4 43 EG 1.267 0.237 [ Hazard ratio -
24| Laska, 1983k el 40 ke 42 1.545 0.435 ¥ Also show standard eror
28| McOuay 1996c 12 29 2 kil 10.235 2326 [ Also show vaiance
26
i; ™" Shaw the primary index only
2 * Show all selected indices
30
il Ok
32 Cancel
33
34 “
1~ i
e Tick Risk ratio
e Tick Log risk ratio
e Select Risk ratio in the drop-down box in the wizard
e De-select Odds ratio
e De-select log odds ratio
e Click Ok
The program now display the risk ratio rather than the odds ratio
@ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanayses +» 2 O 2 @ & 4 BR E'-'="E N a8l >+ v 42 ®
Study name C;f:i;r;e ;raof{;i?f %Uglil;?l 'thl?atl[ﬂ Rizk ratio Lc;gti[io“:k Std Err Wariance Doze Analgesic | Pain Type ] o
1| Forbes, 1930 17 EE 17 ES 1.030 0.030 0.296 0.088|a Low Unknown  Post-op
2 Laska 1983a 32 BE 26 ] 1.187 017 0183 0.033|a Low Patacetamo Post-op
3| Laska 1983b 51 a0 47 a1 1.093 0.094 0127 0.016|a Low Paracetamo Pogt-op
4| Laska 1983 38 B2 40 ES 1.042 0.041 0143 0.020]a Low Patacetamo Post-op
8 Mcluay 1996a g 30 2 il 4133 1.419 0.743 0.559|a Low |buprofen  Post-op
B Ali, 2007 134 o 121 k) 1.107 o102 0.036 0.009|b Medium  Paracetamo Dysmenorh
7| Diener, 2005 429 482 418 433 1.060 0.053 0.025 0.001 |b Medium ~ Unknown  Headache
8| Forbes, 19912 24 44 17 43 1.540 0.432 0233 0.057 |b Medium  [buprafen  Past-ap
9| Forbes, 1991b 19 49 13 49 1.462 0.379 0.293 0.089|b Medium  |buprafen  Past-ap
10| Laska. 1983d 50 78 52 a1 0.993 -0.001 0119 0.014|b Medium  Paracetamo Post-op
11| Laska, 1983 | 62 42 [ 1.018 oo1s 0136 0.019|b Medium  Paracetamo Post-op
K L B P W' Tate T3 A c7 bl (=] 4 e mnaTa LERLE Lo 'l IS O [ Devmmmbmrms Pt oo
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Click File > Save As and save the file

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

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanayses + % O FH| &) % B2 B & "—"=|"S

A0 4,0 £+
+.0 .0 ]

-u s+ v 8u®

Study name Eaf;ﬁlenfe E-:l-zf{:;?f %D;it;?l -FDG{:I'?J Rizk ratio Lnrgli";k Std Emr Variance Dose Analgesic | Pain Type u]
1| Forbes, 1930 17 EE 17 5t 1.030 0.030 0.296 0.083|a Low Unknown  Post-op
2| Laska 1983a 32 BB 26 ] 1.187 017 0183 0.033(a Low Paracetamo Post-op
3| Laska 19830 51 a0 47 ol 1.09% 0.034 0127 0.016 [a Low Patacetamo Post-op
4| Laska 1983c 38 E2 40 E3 1.042 0.041 0.143 0.020|a Low Paracetamo Post-op
8| Mcluay 19962 g 30 2 il 4133 1.419 0.743 0.559(a Low Ibuprofen  Post-op
E| A&l 2007 134 o 11 o 1.107 0102 0.096 0.009|b Medium  Paracetamo Dysmenarh
7| Diener, 2005 429 482 418 438 1.060 0.053 0.025 0.007 |b Medium  Unknown  Headache
8| Forbes, 19912 24 44 17 43 1.540 0.432 0.233 0.057 |b Mediun  |buprafen  Post-op
9! Forbes. 1991k 19 43 13 43 1.462 0.379 0.298 0.0891b Medium  |buprofen  Post-on
Note that the file name is now in the header.
e [Save] will over-write the prior version of this file without warning
e [Save As...] will allow you to save the file with a new name
E Comprehensive meta anal§is - [C:\Users\Biostat\Dropbox\Workshops Three-Day\Caffeine\Caffeine.cma]
File Edit Format View In-Sctmldantiimdaolmcanpisati Siaemlnalyc ol
Runanayses » 2 O @ & & BB E'-"="E A9~ >+ [ 43D
Study name Eazﬁ::fe E-:l-aof{;"’;qe %D;ité?l 'IE':UD{:II?J sk ratio Lo[g“”;k Std Err Yariance Dose Analgesic | Pain Type u]
1| Forbes, 1990 17 EE 17 =t 1.030 0.030 0.296 0.088 | a Low Unknown  Post-op
2| Laska 13834 32 56 26 54 1.187 0171 0183 0.033 [a Low Paracetamo Post-op
3| Laska 1983 51 a0 47 a1 1.099 0.094 0127 0.016|a Low Paracetamo Post-op
4| Laska 1983c 38 B2 40 B8 1.042 0.041 0143 0.020(a Low Paracetamo Post-op
5| Mcluay 1996a g il 2 il 4133 1.419 0.748 0.559|a Low Ibuprafen  Post-op
B| A&l 2007 134 0 121 30 1.1a7 0102 0.036 0.009|b Medium  Paracetamo Dysmenorh
7| Diener, 2005 429 482 LAk 458 1.060 0.053 0.025 0.001 |b Medium  Unknown  Headache
8| Forbes, 19912 24 44 17 48 1.540 0.432 0.239 0.057 |b Medium  |buprafen  Past-op
9| Forbes, 13310 13 43 13 43 1.462 0.373 0.233 0.0583|b Medium  Ibuprofen  Post-op
© www.Meta-Analysis.com Caffeine by subgroups — 16 —
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By convention we’ve put the treated group (caffeine plus analgesic) in the first two columns and the
control (analgesic alone) in the second two columns. Also by convention, we’ve defined “Event” as the
presence of the outcome (relief).

When we follow these conventions, and if the treated group does better than the control, then

e If the “event” is a bad outcome (such as relapse), the risk ratio will be less than 1.
o If the “event” is a good outcome (such as relief), the risk ratio will be greater than 1.

Therefore, in the present case, a risk ratio greater than 1 indicates that patients treated with caffeine
were more likely to get relief.

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

@ Comprehensive meta analysis - [C:\Users\Biostat\Dropbox\Workshops Three-Day\Caffeine\Caffeine.cma]

File Edit Format View Insert Identify Tools Computational eptions Analyses Help
Run analyses =+ %2 [ Dﬂ H é éf: ﬁ % = ’E 3 3l H b 2>+ \/ D %l El @
Study name Eaf;ﬁ;r;e E-:l-zf[:l'?f %D;it;?l -Eg{:l[ﬂ Rizk ratio Lorgtinosk Std Err Yariance Doze Analgesic | Pain Type ] M o

1| Forbes, 1930 17 5131 17 B3 1.030 0.030 0.296 0088 a Low Unknown  Post-op

2| Lazka 1983a 32 BE 26 R4 1.187 017 0183 0.033]a Low Paracetamo Postop

3 Lazka 19830 a1 a0 47 a1 1.099 0.094 0127 0016|a Law Paracetamo Post-op

4| Lazka 1983c 38 B2 40 B3 1.042 0.041 0143 0.020]a Low Paracetamo Postop

5| Mcuay 19962 g 30 2 H 4133 1.418 0.748 0.559|a Low lbuprofen  Postop

| Ali, 2007 134 30 121 30 1.107 0102 0.096 0.009(b Medum  Paracetama Dysmenorh
7| Diener, 2005 423 482 43 433 1.060 0.053 0.025 0007 |bMediurn  Unknown  Headache
8| Forbes, 19912 24 44 17 45 1.540 0432 0.239 0057 |b Medium  |buprofen  Post-op

9| Forbes, 19910 14 49 13 45 1.462 0379 0.298 0.089|b Medum  |buprofen  Post-op
10| Laska, 1983d 50 78 52 il 0.999 -0.001 0119 0014 (b Medium  Paracetamo Post-op
11| Laska, 1983 33 B2 42 [t 1.018 n0.0g 0136 0019|bMedum  Paracetamo Post-op
12| Laska, 1983 42 57 28 50 1.316 0.274 0148 0022 |bMedium  Paracetamo Post-op
13| Laska, 19830 42 45 7 46 1160 0149 0.083 0.007 (b Medium  Paracetamo Post-op
14| Mcluay 19960 14 il 2 kil F.233 1.979 0711 0506 |b Medium  |buprofen  Post-op
15| Migliardi, 1994a 258 333 229 337 1120 0113 0.048 0002 b Medum  Paracetamo Headache
16| Migliardi, 1934b 253 336 221 332 113 0123 0.050 0002 (b Medum  Paracetamo Headache
17| Sunshine, 1336a 24 50 17 a1 1.440 0.365 0.247 0.061 |b Medium  lbuprofen  Post-op
18| Sunshine, 1936b 36 50 33 50 1.091 0.087 0134 008|bMedum  |buprofen  Post-op
19| wirter, 1983 13 40 20 4 0.974 -0.027 0.231 0053 (b Medium  Paracetamo Post-op
20| Diarmond, 2000 513} 97 a3} 99 1.206 0187 0115 0.013|c High |buprofen  Headache
21| Laska, 1983k 42 56 i B0 1.184 0169 0125 006 | c High Paracetamo Postop
22| Laska, 1983 87 a0 BE a1 1.031 0.030 0.103 0.011 | ¢ High Paracetamo Post-op
23| Laska, 1983 45 B4 43 EE 1.079 0.076 0121 0015 c High Paracetamo Postop
24| Laska, 1983k 34 40 33 42 1.082 0.079 0.104 0.017 | c High Paracetamo Post-op
25| Mcluay 1996 12 29 2 kil E414 1.858 07149 0517 | c High |buprafen  Post-op
26

27

For the caffeine group, more than half the patients (12/29) improved. For the control group, less than
10% (2/31) improved. Clearly, the treated group did better, and the risk ratio (6.414) is greater than one.
This tells us that we are interpreting the direction of the effect size properly.
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e To run the analysis, click [Run analysis]

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

File Edit Format Vi

Run analyses — %z,

Insert Identify Tools Computational options Analyses Help

NS @ H & ¢ BB E =S

00 40 &
+.0 a0 ]

MR da AN

St AT

Forbes, 1950
Lazka 1983
Lazka 1383
Lazka 19830
Mcuay 19962
Ali, 2007
Diener, 2005
Forbes, 19912
Forbes, 19910

| azka 1983

= lw oo~ oo | = =
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134
429
24
19
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80
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44
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Relief

17
26
47
40
2
121
418
17
13
R2

Control
Tatal M

]
54
#
]
kil
o
4498
48
49
a1

Risk. ratio

1.030
1187
1.099
1.042
4133
1107
1.060
1540
1462
naaq

Log _risk
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0.030
0171
0.034
0.041
1.419
010z
0.059
0.432
0379
-nonnm

StdEn

0.296
0183
0127
0142
0.748
0.096
0.025
0239
0.298
nii9q

Wariance

noas
0033
0oe
nozo
0559
0003
0.om
0.0s7
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nna

Cose

alow
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Fain Type

Post-op
Post-op
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Post-op
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This is the basic analysis screen

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

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry ¥ Next table :{» High resolution plot % Selectby ... | =+ Effect measure: Risk ratio M E |:| EE TT E- E :E i @
Model Study name Statistics for each study Rigk ratio and 95% CI
Rizk ratio | Lower limit | Upper limit | 24 alue palue 0 010 1.00 10,00 100.00
Forbes, 1330 1.030 0.576 1.841 0o 0.920 —_
Lazka 1983a 1187 0.830 1.697 0.938 0.348 -
Lazka 19830 1.099 0.857 1.408 0.743 0.457 -+
Laska 1983 1.042 0.787 1.373 0.287 0774 -+
McQuay 19962 4133 0.954 17.904 1.8597 0.058
Ali, 2007 1107 0917 1.338 1.080 0.289 T+
Diener, 2005 1.080 1.008 1114 238 0.0
Forbes, 1931a 1.540 0.965 2.458 1.810 0.070 ——
Forbes, 1931h 1.462 0815 2620 1.274 0.203 -
Laska, 1983d 0.939 079 1.260 0012 0.930 -+
Laska, 1983 1.0m8 0,779 1.3 0134 0.854 -+
Laska, 1983 1.316 0.934 1.753 1.851 0.064 —
Laska, 19839 1.160 0.986 1.365 1.794 0.073 -
McQuay 19360 7233 1.795 29.156 2782 0.005 —_—
Migliardi, 19342 1120 1011 123 2350 0msa *
Migliardi, 1334b 113 1.026 1.247 2470 0013 I
Sunshine, 1936 1.440 0.888 2.336 1.478 01239 T—
Sunshine, 13960 1.0 0.838 1.420 0.647 0518 -+
‘winter, 1933 0.974 0.619 1531 0115 0.908 ——
Diamond, 2000 1.208 0.963 1.510 1.634 o102 -
Laska, 1983h 1.184 0.927 1513 1.354 0176 ™
Laska, 1333 1.031 0.843 1.260 0.293 0.769 T
Laska, 1983 1.073 0.851 1.363 0623 0.530 T
Laska, 1983k 1.082 0.8s2 1.328 0.753 0.451 T+
cluay 1996c E.414 1.568 26.237 2.586 o0 —_—
Fived 1.097 1.061 1.134 5445 0.000
Fized | Rafdom | Both models
One study removed Cumulative analyzis Calculations

Virtually all studies have risk ratios over 1.0, which means that the caffeine group (analgesic plus
caffeine) did better than the control (analgesic alone), but the effect is statistically significant in only a
few of the studies.

The effects seem to be reasonably consistent. Aside from three exceptions, all of the studies have effect
sizes that line up in a fairly narrow range.

The pooled effect is 1.097, which means that the addition of caffeine increases the chance of relief by
about 10%. This is a modest increase but statistically significant (p< 0.001).
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Click [Both models]

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

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational eptions Analyses Help

4+ Data entry t+ Next table 3_"— High resolution plot | [g Select by =+ Effect measure: Risk ratio < E l:‘ EE TT :*f- E F| 2 @
Model Study name Statigtics for each study Riisk ratio and 85% Cl
Risk ratio | Lower limit | Upper limit | Z4/alue p-value 0o 0.10 1.00 10.00 100.00

Forbes, 1930 1.030 0.576 1.841 01 0.520 B

Laska 1383a 1187 0.330 1.697 0335 0.348 -

Laska 1983b 1.093 0.857 1.408 0743 0.457 +

Laska 13830 1.042 0.787 1.373 0287 0.774 -+

Meuay 19962 4133 0.954 17.904 1.857 0.058

Ali. 2007 1107 0917 1.338 1.060 0.289 =

Diener, 2005 1.060 1.009 1114 2316 0.021

Forbes, 19912 1.540 0.365 2.458 1810 0.070 ——

Forbes, 1931k 1.462 0.815 2.620 1.274 0.203 T

Laska, 19834 0.335 0.791 1.260 ooz 0.330 -+

Laska. 1983 1.ma 0.779 137 0134 0.854 -

Laska, 1983f 1.316 0.354 1.753 1.851 0.064 =

Laska, 1983 1160 0.326 1.365 1.794 0.073 r

Mecuay 13360 7.233 1.795 23156 2782 0.005 —_—

Migliardi, 19342 1120 104 121 2350 nma M

Migliardi, 13340 113 1.026 1.247 2470 nmaz I

Sunshine, 1996 1.440 0.888 2336 1.478 0133 T

Sunshine, 1936h 1.091 0.838 1.420 0647 0518 -+

“winter, 1983 0374 0613 1.5 0115 0.308 -

Diamond, 2000 1.206 0.363 1.510 1634 0102 -

Laska, 1383h 1184 0.327 1.513 1.354 0178 =

Laska, 1983i 1.00 0.843 1.260 0293 0.763 T

Laska, 1983 1.073 0.851 1.369 0629 0.530 +

Laska, 1383k 1.082 0.852 1.328 0753 0.451 T+
pr—TeTyy 1996 E414 1.568 26,237 2886 oma —_—
Fixed 1.097 1.081 1.134 5445 0.000
Random 1111 1.064 1.161 4721 0.000 u

Fized | Ral

Basic stats

Cumulative analysis Calculations

Under the fixed-effect model the pooled effect size is 1.097, while under the random-effects model the
pooled effect size is 1.111. While the two models yield very similar results, the random-effects model is
a better fit for the way the studies were sampled, and therefore that is the model we will use in the
analysis.

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

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

effect size (such as those mentioned immediately above). Therefore, we will use the random-
effects model.
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e Click Random on the tab at the bottom

The plot now displays the random-effects analysis alone.

@ Comprehensive meta analysis - [Analysis]

A quick view of the plot suggests the following

= Most of the studies suggest an advantage for caffeine

= The observed effects are pretty consistent, with three exceptions.

= The summary effect is 1.111 with a Cl of 1.064 to 1.161. Thus, the mean effect is small (only
about a 10% increase in response as compared with the control).

= The summary effect has a Z-value 4.721 a p-value of < 0.001. Thus we can reject the null
hypotheses that the true risk ratio is 1.0.

© www.Meta-Analysis.com

Caffeine by subgroups

File Edit Format View Computational options Analyses Help
4= Data entry 13 Next table :{» High resolution plot % Selectby ... | = Effect measure: Risk ratio - IE‘ I:‘ EE TT :1_-*'- E :E i @
Model Study name Statistics for each study Rizk ratio and 95% CI
Risk ratio | Lower limit | Upper limit | 24 alue palue 0. 010 1.00 10,00 100.00
Forbes, 1330 1.030 0576 1.841 01m 0.920 —
Laska 19834 1187 0.830 1.697 0.938 0.348 T—
Laska 19830 1.099 0.857 1.408 0.743 0.457 T
Laska 1983 1.042 0.787 1.379 0.287 0.774 -+
McOuay 19964 4133 0.954 17.904 1.8597 0.058
Ali, 2007 1107 0917 1.338 1.080 0.289 -
Digner, 2005 1.080 1.009 1114 2316 0.021 I
Forbes, 19914 1.540 0.965 2.458 1.810 0.070 ——
Forbes, 1991h 1.462 0.e15 2.620 1.274 0.203 T
Laska, 1982 0.993 0791 1.260 0.mz2 0.990 -
Laska, 1983 1.018 0,779 1231 0134 0.834 -+
Laska, 1983 1.316 0.354 1.753 1.851 0.064 =
Laska, 19830 1.160 0.986 1.365 1.794 0.073 &
MecQuay 19960 7233 1.795 29156 2782 0.005 —_—
Migliardi, 13342 1120 1.019 121 2.350 0.0m9 M
Migliardi, 1334k 113 1.026 1.247 2470 0.ma3 M+
Sunzhine, 1936a 1.440 0.888 2.336 1.478 0139 T—
Sunzhine, 1936b 1.091 0.838 1.420 0.647 0518 -+
Wwinter, 1983 0.974 0619 1531 0115 0.908 —_
Diarnond, 2000 1.206 0.963 1.510 1.634 0102 =
Laska, 1983h 1184 0.9z7 1513 1.354 0176 =
Laska, 1983 1.03 0.843 1.260 0.293 0.769 +
Laska, 1983 1.079 0.851 1.369 0629 0.530 T
Lazka, 1983k 1.082 n.8s2 1.328 0.753 0.451 1=
cluay 1336c E.414 1.568 26.237 2586 0.010 e —
Random 1111 1.064 1.161 4721 0.000 u
Fix£ Random lRoth models
Bas study removed Cumulative analpsiz Calculations
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Click [Next table]

Click here
@ Comprehensive meta analysis - [Analysis]

Eile Edit Format Wuptmns Analyses Help

+ Data entry 3 Next table High resolution piet | BBy Selectby ... | + Effect measure: Risk ratio ELETITHE F| o2 @
Model Effect size and 95% interval Test of null [2-Tail) Heterogeneity Tau-squared

Number Point Lower Upper Tau Standard

Model Studies estimate limit Timit Z-value  P-value Q-value df () P-value I-squared Squared Erior Variance Tau
Fired 28 1.097 1.081 1134 5.448 0.ooo 27734 24 0.zm 13.482 0.007 0.00z 0.ooo 0.037
Random 25 1 1.064 1161 4721 0.000

Figure 1
The statistics at the left duplicate those we saw on the prior screen.

= Under the random-effects model the risk ratio is 1.111 with a 95% confidence interval of 1.064
to 1.161. The test of the null (that the true risk ratio is 1.0) yields a Z-value of 4.721 and a
corresponding p-value of < 0.001.

= The statistics at the upper right relate to the dispersion of effect sizes across studies.

= The Q-value is 27.7234 with df=24 and p=0.271. Q reflects the distance of each study from the
mean effect (weighted, squared, and summed over all studies). Q is always computed using FE
weights (which is the reason it is displayed on the “Fixed” row, but applies to both FE and RE
analyses.

= |f all studies actually shared the same true effect size, the expected value of Q would be equal to
df (which is 24). Here, Q is greater than that value, and so there is some evidence of variance in
true effects. However, this excess variance falls within the range that could be attributed to
random sampling error in effect sizes (not statistically significant).

=  While the heterogeneity is not statistically significant, we will still use the random-effects model,
since this matches the sampling frame for the studies.

* T?jsthe estimate of the between-study variance in true effects. This estimate is 0.001. T is the
estimate of the between-study standard deviation in true effects. This estimate is 0.037. These
value are both in log units.

» [ reflects the proportion of true variance to observed variance. This is 13.46, which tells us that
only about 13% of the observed variance in effects is real. Put another way, if we were looking
at a plot of the true effects rather than the observed effects, the variance in effects would be
decreased by (1 minus .13) some 87%.

= Click [Next table] to return to this screen
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Under the random-effects model the risk ratio is 1.111 with a 95% confidence interval of 1.064 to 1.161.
This tells is that the mean true effect probably falls in the range of 1.064 to 1.161. However, since the
true risk ratio varies from study to study, we might also want to know how widely the true risk ratios
vary from the mean. This is the role of the prediction interval. We can use the spreadsheet [Prediction

intervals] as follows.

Since we have select Risk ratio as the effect size, some of the statistics in this table are presented in risk
ratio units. To compute the prediction interval we’ll need to see statistics in log units.

E Comprehensive meta analysis - [Analysis]

Eile Edit Format View Computational options Analyses Help

=+ Effect measure: Risk ratio SEIOEETTHE Fl2 @

© www.Meta-Analysis.com

Caffeine by subgroups

4+ Dala entry 1+ Next table :{— High resolution plot
Model Effect size and 95% interval Test of null [2-Tail) Heterogeneity Tau-squared
Humber Point Lower Tau Standard
Model Studies estimate Z-value  P-value Q-value df[@) P-value I-squared Squared Error Yariance Tau
Fized 25 1.097 5.446 0.000 27734 24 nz7 13.462 0.001 0.003 0.000 0.037
Randam 205 1111 4721 0.000
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Open the spreadsheet [Prediction Intervals.xls]

Select the tab for [Ratios]
In CMA select Log risk ratio as the index
Select Format > Increase decimals

Copy the A|B|C|D values as shown from CMA to Excel

BE S s

FILE

N12

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW

Prediction intervals.dsx - Excel

VIEW ACROBAT

- I
B C D E
Prediction intervals for OR, RR, HR
Enter values in shaded cells only
Values must be entered in log units r——
Number of studies 25 A
Degrees of freedom 23 p. 130
Critical value for t (95% interval) 2.068658 p. 131
Mean effect (random effect weights) in log units 0.105500 12.7 B
Tau-squared in log units 0.001400 16.5
Variance of M * in log units 0.000500 12.8 D
\
Prediction interval in log units
Mean 0.105500
Prediction interval (95%) lower limit 0.015329 17.7]
Prediction interval (95%) upper limit 0.195671 17.8
Prediction interval in ratio units
Mean 1.111266
Prediction interval (95%) lower limit 1.015447
Prediction interval (95%) upper limit 1.216126

[ Comprehensive meta analysis - [Analysis] =
Eile Edit Format View Computational options Analyses Help
+ Data entry 3 Next table I High resolution plot | [h Selectby . | JH- Effect measure: Log risk ratio SETTIHE X||: @
Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Paint  Standard Lower  Upper
Model Studies  estimate  emor  Variance  limit limit Z-value  P-value Q-value df(@) P-value I-squared Vaiiance  Tau
Fived 25 0.0322 0.me3 0.0003 0.0590 01254 0.0000 277335 24.0000 02714 134822 0.0000 0.0374
Random 25 01055 0.0223 0.0005 0.0617 01452 0.0000
Figure 2

The confidence interval is 1.064 to 1.161 (we read this from Figure 1 which shows the risk ratios rather
than the log values). The prediction interval (from Excel) is 1.015 to 1.216.

The true risk ratio varies from study to study. The mean risk ratio probably falls in the range of 1.064 to

1.161. The true effect size for any single study will usually fall in the range of 1.015 to 1.216.

© www.Meta-Analysis.com
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In 95% of all possible meta-analyses, the true mean will fall in the range indicated by the Cl. In 95% of all
meta-analyses, 95% of all studies will fall inside the range indicated by the PI. This assumes that the true
effect sizes are normally distributed.
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To this point we’ve established that caffeine is effective, but the effect is rather small. However, we
know that the dose of caffeine varied among studies. We’re going to group by dose (low, moderate, or
high) and see if the effect size was related to dose.

When we’re dividing the studies into subgroups, the between-studies variance (T?) must be computed
within subgroups. However, we have two options. We can then pool the separate estimates, and use
the pooled value for all subgroups. Or, we can use a separate estimate for each subgroup.

Our plan is to pool the estimates. To select that option

Click Computational options > Mixed and random effects options

@ Comprehensive meta analysis - [Analysis]

File Edit Format View | Computational options Analyses Help
13 Ne =+ Effect measure

[ 1 CIlevel 953
Study name

4+ Data entry

odel

g Select by ...

= Group by ..

-

elect by

EILEETIHE X

=+ Effect measure: Risk ratio

1@

Hy

Compare groups

1.042 0787

il

Mcluay 19

The program displays this wizard

Risk ratio and 952 Cl

palue 0.0 010 1.00 10.00 100.00

e At the top select the first option, to “Assume a common among-study variance”
e At the bottom select the first option, to “Combine subgroups using a fixed-effect model”
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|E| Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4+ Data entry +3 Next table :{— High resolution plot % Select by =+ Effect measure: Risk ratio < E |:| EE TT E- E :E s @
todel Study name Statistics for each study Rizk ratio and 95% CI
Riisk ratio | Lower limit | Upper limit I ZMalue I p-alue I 0.01 010 1.00 10.00 100.00
Forbes, 1930 1.030 0.576 i : - [
y Mixed and random effects opti
Laska 19833 117 omp  1g > Mwedand randomeffects options
Laska 19830 1.099 0.857 1.4 . 3 o
Laska1983c 1.042 0.787 14| C udiesjwithinlalsubigiaup
Meluay 19963 4133 0.954 179\ £ N
Ali, 2007 1107 0.917 1.3 (& Assume a common among-study variance component acioss subgroups
Diener, 2005 1.060 1.009 11 [pool within-group estimates of tau-squared).
Forbes, 19314 1540 0.965 2.4
Forbes, 1991b 1.462 0.815 2.5 ¢~ Dionot assume a common among-study variance component across subgroups (do
Laska, 1983d 0939 0.791 1.3 ot pool within-group estimates of tau-squared). This is the option used by Fevkan.
Laska, 1983 1msa 0.779 1.3
Laska, 1983f 1316 0.934 1.7
Laska, 1383g 1160 0.986 13 Combining subgroups to yield an overall effect N
Meluay 19960 7233 1.795 281
Miglardi, 13342 1120 1019 1.2 + Combine subgroups using fixed effect madel
Migliardi, 1334b 1131 1.026 1.2
Sunzhine, 1996a 1.440 0.838 213 " Combine subgroups using random eftects model
Sunshine, 19360 1.091 0.838 1.4 S
“winter, 1983 0974 0619 1.9
Diamand, 2000 1.206 0.963 1.5 Cancel
Laska, 1983h 1184 0.9:27 1.5
Laska, 1983 1.031 0.843 1.2
Laska, 1983 1.079 0.851 1.3, — =
Laska, 1983k 1.082 0.882 1.328 0753 0451 T
Meluay 1996 6414 1.568 26.237 2.586 o0oo —_—
Random 1111 1.064 1.161 4.721 0000 4
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Now, we can tell the program to run the analysis by subgroups.

Click Computational options > Group by

El Comprehensive meta analysis - [Analysis]

File Edit Format Eiew|Computationa|opt\ons Analyses Help

4 Data entry +3 Ne + Effect measure » telect by ... | = Effect measure: Risk ratio vEEH%TTE E F | G ®|
[ 1 CIlevel 95% »
adel Study name y Rk ratio and 95% CI
e
ﬁmr-\ﬂalue ‘ palue 0.0 010 1.00 10.00 100.00
=
Forbes, 1991 s 0.1 0.520
S e
Laska 1983a ] ] 0538 0.348
Laska 1929 E Mixed and random effects options 0743 0457
Laska 1983 1.042 0.787 1.379 0.287 0.774
McQuay 1996a 4133 0.554 17.904 1.8597 0.058
Ali, 2007 1107 0.917 1.338 1.080 0.289
Diener, 2005 1.080 1.009 1114 2316 0.021
Forbes, 19914 1.540 0.985 2.458 1810 0.070
Frrhas 1991 1 4R naiR RN 1274 nane

e Select Dose
e Check the two boxes
e Click Ok

E‘ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational optiens Analyses Help

+ Data entry ¥+ Next table :{— High resolution plot | % Select by ... ‘ =+ Effect measure: Risk ratio 'EE|
Model Study name Statigtics for each study Risk ratio and 95% CI
Risk ratio ‘ Lower limit | Upper mit | Z-4alue ‘ palue 0.0 010 1.00 10.00 100.00
Forbes, 1930 1.030 0.576 1.841 0.1m 0520 | —f—
Laska 13832 1187 n
Laska 1983b 1033 | B3 Groupby.. =
Laska 1983 1.042
McOuay 19962 4133
Ali, 2007 1.107
Diener, 2005 1.060 IDDSE LI
Fobes, 19912 1.540
Foibes. 1991b 1.462
Laska, 1953d 0.999 ¥ &lzo run analpsis across levels of dose
Laska, 19832 1.018 g .
Laska, 1983 1318 v Compare effect at different levels of dosel
Laska, 1983 1.160
McBuay 19960 7.233
Migliardi, 19343 1120 ok |
Migliardi. 1934b 1131
Sunshine, 19362 1.440
Sunshine, 19360 1.091
Winker, 1983 0.974 0619 1531 0118 nss | | —+
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The screen should look like this

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4+ Data entry 3 Mext table :—}:— High resolution plot | [gh Selectby .. | = Effect measure: Risk ratio h IE‘ I:‘ EE TT ;J:- E ¥ i @
odel Grgﬂgeby Studp name Statistics for each study Rizk ratio and 95% C|
Risk ratio | Lower limit | Upper limit | Z4alue palue 0. 010 1.00 10.00 100.00
aLow Forbes, 1930 1.030 0576 184 01m 0320 —
alow Laska 19832 1187 0830 1697 0333 0348 ™
aLow Laska 19830 1.099 0857 1.408 0743 0.457 T
alow Laska 1983 1.042 07a7 1379 0.257 0774 i
aLow Mcluay 1996 4133 0954 17.904 1.897 n.0ss
Random  alow 1110 0541 131 1.238 0216 ™
b bdedium Al 2007 1.107 07 1338 1.060 023 =
biedium  Diener, 2005 1.080 1.003 1114 2318 [ukirg]
bbdedium  Forbes, 1991 1.540 0,965 2458 1810 ooz ——
btedium  Forbes, 19310 1.462 0815 2620 1.274 n2o3 T
bbedium  Laska, 19834 0993 07 1.260 mz2 0330 -
bedium  Laska, 1383= 1.018 0773 1337 0134 0334 -+
bbdedium  Laska, 1983 1316 0934 1.754 1.851 0064 -
btdedium  Laska, 13835 1.160 0.986 1.365 1734 0oz I
b tedium  MoGuay 1996b 7233 1.795 29156 2782 0.00s —_—
btdedium  Migliardi, 19342 1120 1019 123 2350 nos o
b tedium  Migliardi, 19340 113 1.026 1.247 2470 nma P
bhedium  Sunshine, 1936a 1.440 0.888 2336 1.478 0133 T—
bedium  Sunshine, 19960 1.091 0833 1.420 0647 n&1s T
btedium  ‘winter, 1983 0574 0E13 1531 0115 030 —_1
Random b Medium 1114 1.053 1174 3778 n.ooo i
c High Diamond, 2000 1.206 0963 1510 1634 10z -
c High Laska, 1983k 1.184 0927 1513 1.354 0176 =
c High Laska, 1983 1031 0.843 1.260 0.293 0769 +
c High Laska, 1983 1.073 08 1.369 0629 0530 T
c High Laska, 1983k 1.082 0882 1.328 0,753 0.451 T+
c High Mcluay 1996 G414 1.568 26237 2586 nmo —
Random ¢ High 1120 1.006 1.247 2073 nns r+
Random  Overal 1115 1.063 1.169 4.480 0000 i
Fixed Handum Enth models
Basic stats | Calculations

For the low, medium, and high-dose studies the mean risk ratio is 1.110, 1.114, and 1.120, respectively.
Therefore, there’s no evidence that the impact varies by dose.
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Click the “Show individual studies” button. This will hide all of the individual studies and display the
summary effects only as shown here.

E Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table I~ High resolution plot | [gh Selectby .. | = Effect measure: Risk ratio - |_§]‘\|:| SETTHE F| 2 @
"
todel Grgggeby Study name Statistics for each study I Show individal studies
Risk ratio | Lower imit | Upper limit | Z-alue palue 0.01 010 10.00 100,00
Random  alow 1110 0941 1.311 1.236 0216
Random b Medium 1114 1.053 1179 3778 0.000
Random o High 1.120 1.008 1.247 2073 0.03g
Fandom  Oweral 1.115 1.083 1.169 4.480 0.000

Right-click on the forest plot and change the scale to 0.50 to 2

@ Comprehensive meta analysis - [Analysis]

Eile Edit Format View Computational options Analyses Help

CEILETNHE £ 2@

4= Data entry 173 Mext table :{— High resolution plot % Select by =+ Effect measure: Risk ratio
Model Gr[\):zgaby Study name Statistics for each study Risk ratio and 95% CI
Risk ratio | Lower limit | Upper limit | Z-Value ptalue 050 1.00
Random & Low 1110 0.941 131 1236 0.216 I
Random b Medium 1114 1.083 1173 3776 0.000 ——
Random ¢ High 1120 1.006 1.247 2073 0.038 ——
Random  Overall 1.115 1.063 1.169 4.480 0.000 —-+

2.00

&+ Show/hide forest plot

B o o 0107

Log scale 1to 10
Log scale .01 to 100

With the pooled effects clarified in this way, we can see clearly that the summary effect size is virtually
identical in all three dose groups.

Note that the effect is statistically significant for the medium and high doses, but not for the low dose.
However, it would be a serious mistake to conclude that the effect varies by dose. Clearly, the effect is
essentially identical for all three doses. What distinguishes the low dose group from the others is not
that the effect is smaller, but only that the estimate of the effect size is less precise. (And in this
example that’s solely because there are only four studies in the low-dose group).

It is fair to say that we have evidence of the effect in two groups only. It is not correct to say that the
effect in the low dose group is smaller unless the test that compares the effects shows a statistically
significant effect of dose (which it will not in this case).

Toggle the “All studies button” to display the studies again.
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Given what we’ve seen, it’s clear that there the test to compare doses will not be statistically significant,
but we’ll proceed to show the test.

Click Next table

@ Comprehensive meta analysis - [Analysis]

File Edit Format Yiew Computational options Analyses Help

+ Data entry 3 Next table - High resolution piot | [ Selectby .. | -+ Effect measure: Risk ratio -EOEEITFE F| & @
Groups Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point Lower Upper Tau Standard
Group Studies estimate Timit limit Z-value  P-value Q-value df [@) P-value I-squared Squared Error Yariance Tau

Fixed effect analysis

alow 5 1108 0947 1.298 1.274 o.2m 3489 4 0.480 0.000 0.000 0.026 0.0m 0.000
b Medium 14 1.093 1.054 1133 4.831 0.000 16,692 13 0.214 22119 0.002 0.004 0.000 0.043
c High B 117 1m2 1233 2.206 0.027 7370 5 0195 32183 0.007 0015 0.000 0087
Total within 27.551 22 013
Total betwesn 0183 2 091z
Overall 25 1.097 1.081 1.134 5.44E 0.000 27734 24 027 13.462 0.0 0.003 0.000 0.037

Mixed effects analysis

alow 5 110 0.941 1 1.236 0.216
b Medium 14 1114 1.063 1179 3776 0.000
cHigh E 1120 1.008 1.247 2.073 0.038
Total betwesn ooio 2 0.995
Owverall 25 1115 1.063 1.169 4.480 0.000

This screen displays two sets of statistics

The table labeled “Fixed-effect analysis” uses fixed-effect weights within subgroups. The table labeled
“Mixed-effects analysis” uses random-effects weights within subgroups. This is the table we will use.

As we saw on the prior screen, the risk ratio within the three subgroups is 1.110, 1.114, and 1.117. The
effect is not statistically significant in the low-dose group (p=0.216) but is statistically significant in the
other two (p< 0.001, p=0.038). However, this does not suggest that the effect is smaller in the first
group (clearly, the effect size in the sample is virtually identical in all three groups).

To test the hypothesis that the effect size varies by dose we look to the line labeled “Total between”.
The Q-value is 0.010 with 2 df, and the corresponding p-value is 0.995.
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Click Next table to return to this screen.

Re-set the scale to 0.01 to 100

@ Comprehensive meta analysis - [Analysis]

© www.Meta-Analysis.com
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File Edit Format View Computational options Analyses Help
+ Data entry 173 Next table I High resolution plot | [gh Selectby .. | = Effect measure: Risk ratio EOETIHRE F 3
hodel ngzahy Study name Statistics for each study Riizk ratio and 95% CI
Risk ratio | Lower limit | Upper mit | Z4/alue palue 0o 1.00 10.00 100,00
alow Forbes, 1330 1.030 0576 1841 0im 0920 —
alow Laska 1983a 1187 0830 1657 0.538 0.348 -
alow Laska 19830 1.033 0.857 1.408 0743 0457 T+
alow Laska 19830 1.042 n7ay 1379 0.za7 0774 -+
alow Mcluay 1996 4133 0954 17.904 1.897 0.058
Random  alow 1.110 0941 131 1.236 0218 ™
bkedum A&l 2007 1.107 0517 1338 1.060 0.283 =
bMedum  Dierer, 2005 1.080 1.003 1114 2316 0021 4
bMedum  Forbes, 1991a 1.540 0.965 2.458 1810 0.070 ——
bMedum  Forbes, 19910 1.462 081s 2820 1.274 0203 —
bMedum  Laska, 1983d 0933 0.7 1.260 0012 0,930 -+
bMedum  Laska, 1983e 1.018 0773 133 0134 0.834 -+
bedum  Laska, 1983f 1.318 0934 1.759 1.851 0.084 —+
bMedum  Laska, 1983g 1.180 0986 1.365 1.794 0073 s
bMedum  McQuay 19360 7233 1.795 29156 2782 0.005 —_—
bMedum  Migliardi, 19942 1.120 1018 121 2380 0ms r
bMedum  Migliardi. 19340 1.1A 1.026 1.247 2470 003 +
bkedum  Sunshine, 1938a 1.440 0,888 2336 1.478 0133 T—
bMedum  Sunshine, 19360 1.091 0.a3s 1.420 0647 0518 i
b Medum  winter, 1983 04574 0E1g 153 0115 0,508 —
Random b Medium 1.114 1.063 1179 3776 0.000 4
c High Diamand, 2000 1.208 0963 1510 1634 0102 ™+
c High Laska, 1383h 1184 0527 1513 1.354 0176 ™
c High Laska, 1983 1.03 0843 1.260 0.293 0783 +
c High Laska, 1983 1.078 0851 1.369 0623 0530 T+
c High Laska, 1983k 1.082 ngg2 1328 0753 0.451 T+
c High Mecluay 19960 G414 1.568 26.237 2586 0010 —_— T
Random  cHigh 1.120 1.008 1.247 2073 0.033
Random  Ovweral 1.115 1.063 1.169 4.480 0.000
Fived | Random | Both models
;Ba c stats|| Calculations
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Above, we ran an analysis to see if the effect size varied by dose. Now, we’ll run an analysis to see if the
effect size varies by the type of analgesic.

Click Computational options > Group by > Analgesic

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4+ Data entry 13 Mext table :{» High resolution plot % Selectby ... | -+ Effect measure: Risk ratio hd IE‘ I:‘ EE TT :{- E :E ’j @
Model Enl:;;igi Study name Statistics for sach study Risk ratio and 952 C]
Riisk ratio | Lower limit | Upper limit | Z4alue palue oo oo 1.00 10,00 100.00
Ibuprofen McQuay 19362 4133 0.954 17.904 1.857 0058
Ibuprafen Farbes, 1991a 1.540 0.965 2458 1810 0070 ——
Ibuprofen Foibes, 19310 1.462 0815 2620 1.274 0.z03 -
Ibuprofen Mcluay 13360 7.233 1795 29156 2782 0.005 —_—
|buprofen Sunshine, 19962 1.440 0.888 2336 1.478 01339 T—
Ibuprofen Sunshine, 1936 1.091 0838 1.420 0E47 0518 -+
Ibuprofen Diamond, 2000 1.208 0963 1.510 1.634 0102 -
Ibuprofen MeQuay 1936 6.414 1.568 26.297 2586 oon e m
Randam |buprofen 1.294 1119 1.496 3478 0.0m -+
Paracetamol  Laska 1983a 1.187 0.830 1697 0938 0.348 T
Paracetamaol  Laska 1983b 1.099 0.857 1.408 0743 0457 =
Paracetamol  Laska 1983c 1.042 0.787 1.379 0.287 0774 -+
Paracetamol Al 2007 1.107 0517 1338 1.080 0283 -
Paracetamol  Laska, 1983d (0.893 0791 1.260 001z 0.990 -+
Paracetamol  Laska, 1983 1018 0,773 1.3 0134 0834 -+
Paracetamol  Laska, 1983 1318 0934 1.789 1.851 0.064 —0—
Paracetamol  Laska, 1983g 1160 0,936 1.365 1.734 0.073 T+
Paracetamol  Migliardi, 1994a 1.120 1.019 1.23 2350 0.9 d
Paracetamol  Migliardi, 19340 113 1.026 1.247 2470 ooz I
Paracetamal  ‘winter, 1983 0.974 0619 153 0115 0.908 ——
Paracetamol  Laska, 1983h 1.184 0.927 1813 1.354 0178 -
Paracetamol  Laska, 1933 1.0: 0.843 1.260 0253 0783 T
Paracetamol  Laska. 1983 1.079 0.851 1.369 0629 0.530 -+
Paracetamol  Laska, 1983k 1.082 0.882 1.328 0753 0.451 +
Random Paracetarnol 1m 1.060 11658 4331 0.000
Unknown Forbes, 1330 1.030 0676 184 o1 0520 —
Unknawn Diener, 2005 1.060 1.009 1114 2316 0.021
Random  Unknown 1.060 1.003 1114 2317 0.021
Random  Overall 1.097 1.061 1134 5446 0.000
Fived | Random | Both models
Basic stats | Calculations
= L m— —=

We see that there are a number of studies that used Ibuprofen or Paracetamol, but only a few that are
classified as “Unknown”. Let’s limit the analysis to those the first two groups.
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Click Computational options > Select by > Analgesic

e Select Ibupfrofen and Paracetamol
e De-select “Unknown”

e Click Ok
@ Comprehensive meta analysis - [Analysis]
File Edit Format View | Computational options Analyses Help
+ Data entry 3 Ne + Effect measure ¥ felectby .. | = Effect measure: Risk ratio B T @
[ 1 Cllevel 95% »
Model i ip tatistics for each study Risk ratio and 95% CI
Analgesic %
% T e it | Upper limit | £V alue p-Value 0.m 010 1.00 10.00 100.00
Ibuprafen ~ Compare groups 54 17.904 1.897 0.058 —
Ibuprafen Rk . HER 2.458 1810 0070
Ibuprofen E Mixed and random effects options 15 2520 1974 0202
Ibuprafen MeQuay 19960 7233 1.795 29.156 2782 0.005 —_—
Ibuprofen Sunshine, 1336a 1.440 n.ass 2336 1.478 0133
Ibuprafen Sunshine, 13360 1.091 nas 1420 0647 0518
Ibuprafen Diamand, 2000 1.206 0963 1510 1634 0102
Ibuprafen Meluay 19960 E414 1.568 26.237 2.586 oo —_—
Random  Ibuprofen 1.294 1114 1.4596 2478 0.0 -+
@ Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
4 Data entry 1+ Mext table } High resclution plot % Selectby ... | -+ Effect measure: Risk ratio = IE‘ D EE TT 3- E _‘—E J_f @
fodal Er:gll“gigyc Study name Statistics for each study Rizk ratio and 95% CI
L " " L |
By Selectby .. (e | 1.00 10.00 100.00
Ibuprafen teluay 19962 _
Stud Anall
Ibuprafen Forbes, 19312 Lo HELE —
Ibuprcfen Forbes, 19310 Select based on Analgesic T
Ibuprafen MecOuay 19960 —_—
Ibuprafen Sunshine, 1996a _ T
Ibuprofen Sunshine, 19360 |Analgeslc ﬂ -+
Ibuprofen Diamond, 2000 H
|buprafen MecOuay 1996c |buprafen Select al —_—
Random Ibuprafen Paracetamal Clear all M
Paracetamol  Laska 13833 [ Unknown T
Paracetamol  Laska 19830 +
Paracetamol  Laska 1983c -+
Paracetamol Al 2007 - =
Paracetamol  Laska. 1383d Fieset fiter -+
Paracetamal  Laska, 19832 add firar | -
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The screen should look like this

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry +3 Next table I High resolution plot | [Eh Selectby ... | — Effect measure: Risk ratio -EILIEETTIEE Xt @
Model E;:;’;:ﬁ Study name Statistics for each study Risk ratio and 35% Cl
Risk ratic | Lower limit | Upper limit | Z-Walue pWalue 0. 010 1.00 10.00 100.00
Ibuprafen McQuay 1996a 4133 (0.954 17.904 1.897 0.058
Ibuprafen Forbes, 19912 1.540 (0.965 2.458 1810 0.070 —
Ibuprafen Forbes, 1991b 1.462 Juk=) 1 220 1.274 0.203 T
Ibupraten McQuay 19360 7233 1.795 29.156 278z 0.005 —_—
Ibuprofen Sunshine, 19963 1.440 0.888 2336 1478 0133 —
Ibuprafen Sunshine, 1996b 1.091 0.828 1.420 0.647 0518 =
Ibuprafen Diamond, 2000 1.206 0.963 1.510 1634 0102 ™+
Ibuprafen McQuay 1996 6.414 1.568 26.237 2.586 0.010 e
Randaom |buprafen 1.294 1.113 1.496 3478 0.001 +
Paracetamol  Laska 19833 1187 0.830 16497 0338 0348 -
Paracetamol  Laska 1983b 1.099 0.857 1.408 0.743 0.457 =
Paracetamal  Laska 1983c 1.042 0.7a7 1373 0.2e7 0774 -+
Paracetamol Al 2007 1107 0mr 1338 1.060 n.zeg =
Paracetamol  Laska, 1983d 0,993 0w 1.260 R 0.950 -+
Paracetamol  Laska, 1983 1.me 0.773 1.331 0134 0.834 -
Paracetamol  Laska, 1983f 1.316 0.994 1.759 1.851 0.064 i
Paracetamol  Laska, 1983g 1.160 0.986 1.365 1.794 0.073 T+
Paracetamol  Migliardi. 19942 1120 1.013 1.23 2350 0013 H
Paracetamol  Migliardi, 1934b 113 1.026 1247 2470 0013 *
Paracetamol — ‘winter, 1983 0.974 0613 1531 0118 0.908 —_
Paracetamol  Laska, 1983h 1164 0.927 1513 1.354 0176 i
Paracetamal  Laska, 1983 100 0843 1.260 0293 0769 -
Paracetamol  Laska, 1983 1.079 0.851 1.369 0.629 0.530 -+
Paracetamol — Laska, 1983k 1.082 0.882 1328 0.753 0.451 -+
Random Paracetamal 111 1.060 1.1E5 439 0.000 H
Random  Overal 1127 1.078 1179 5.250 0.000 +
Fized | Random | Bath models
Basic stats | Caloulations

Hide the individual studies and change the scale

|E| Comprehensive meta analysis - [Analysis]

Eile Edit Format View Computational options Analyses Help

4+ Data entry 13 Mext table :{» High resolution plot % Select by .. -+ Effect measure: Risk ratio - E‘ I:‘ EE TT :{- E :E j @
hodel Aﬁrrwoal\’lgpe‘sjit Study name Statistics for each study Rick ratio and 95% C|
Riigk ratio | Lower imit | Upper imit | Zalue pWalue 050 1.00 200
Random |buprafen 1.294 1.119 1.496 3478 0.00m —_—
Randam Paracetamo 1 1.060 1.165 4.391 0.000 —
Random  Overal 1.127 1.078 1.178 5,250 0.000 ==

For studies that used ibuprofen, caffeine increased the response rate by 29%. For studies that used
Paracetemol, caffeine increased the response rate by 11%. Thus, the difference in this sample is
substantial.

However, there’s a lot of overlap in the confidence intervals and it’s not clear whether or not this
difference is statistically significant. To compare the two effects, click Next table.
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[ comprenensive meta analysis - [Analysis]

Eile Edit Format View Computational options Analyses Help
+ Data entry 3 Next table - High resolution plot | BB Selectby .. | -+ Effect measure: Risk ratio ~EIL|ETTFE E||: @
Groups Effect size and 95 interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point Lower Upper Tau Standard
Group Studies estimate limit limit Z-value  P-value O-value df(R) P-value I-squared Squared Error Yariance Tau
Fixed effect analysis
Ibuprafen 8 1.294 1119 1.496 3.478 0.0 16101 7 0.024 56.524 0.070 0.079 0.006 0.265
Paracetamol 15 111 1.060 1165 4.391 0.000 4537 14 0.991 0.000 0.000 0.004 0.000 0.000
Tatal within 20638 2 0.481
Total between 3819 1 0.051
Overal 23 1127 1.078 1179 5.250 0.000 24.457 22 0.324 10,046 0.00m 0.004 0.000 0.038
Mixed effects analpsis
Ibuprafen 8 1.294 1119 1.496 3.478 0.001
Paracetamol 15 111 1.060 1165 4.391 0.000
Total betwesn 389 1 0.051
Overal 23 1127 1.078 1179 5.280 0.000

As before, we're working with the section labeled “Mixed effects analysis” and the relevant line is the
one labelled “Total between”. The Q-value is 3.819 with 1 df, and the corresponding p-value is 0.051.

People have different ways of reacting to a p-value this close to 0.05. | would conclude that caffeine
does have more of an impact for patients being treated with ibuprofen than for patients being treated
with paracetamol.

Perhaps more to the point, this suggests that the overall effect size reported earlier (that caffeine
increases the response rate by 11%) is really not that relevant to clinical practice. Rather, the utility of
caffeine depends on the analgesic. For patients being treated with paracetamol, caffeine had a small
impact. For patients being treated with ibuprofen, caffeine had a larger impact.

As always, the difference between groups is observational, not causal. It’s possible that caffeine works
better with ibuprofen. Butit’s also possible that the studies which used ibuprofen differed in some ways
from the studies that used paracetamol and that it’s this factor that was responsible (at least in part) for
the difference in effect sizes.

It’s worth noting that the higher response rate for the ibuprofen studies seems to be driven (at least in
part) by three studies. If there was something unique about these studies that led to the higher
response rate, then the difference between subgroups might be due to this factor, and not to the
analgesic.

This is always a concern when we compare subgroups. While the allocation to caffeine vs control is
based on random assignment, the “allocation” to one subgroup vs. another is observational. While we
are referring to the subgroups as “Ibuprofen” vs. “Paracetamol”, it’s possible that they should be called
“Ilbuprofen young sample” vs. “Paracetamol older sample”, and that caffeine works better with younger
patients. (The age part of this example is purely hypothetical).
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The studies were also coded for the nature of the pain, and we want to see if the effect size varies by
this factor.

First, we need to remove the current filter.

Click Computation options > Select by and tick all the options

@ Comprehensive meta analysis - [Analysis]

© www.Meta-Analysis.com

File Edit Format View Computational options Analyses Help
4+ Data entry 13 Next table } High resolution plot % Select by .. = Effect measure: Risk ratio = IE‘ I:‘ EE TT } E :E :?
fodel 'EIDUD by Studp name Statistics for each study | Rizk ratio and 95% C|
nalgesic p -
X i - - 53 Selectby .. &J
Rizk ratio | Lower limit | Upper limit
lbuprofen  McGuay PRE:! g5t 17anq || Shdes | Analgesic
lbuprofen  Forbes, 1.540 0.965 2408 Select based on this moderator
|buprofen  Forbes, 1.462 0815 2.620
lbuprofen  MoQuap 7.233 1.795 29.156
lbuprcfer  Surshine, 1.440 0.888 23 |&nalgesic =
|buprofen  Sunshine, 1.091 0.838 1.420
lbuprafen  Diamond, 1.206 0.963 1.510 Ihuprafen Select all
lbuprofen Moluap E414 1.568 26237 Paracetarnol Cloar al
Fandam |buprofen 1.294 1.119 1.496 Unknown
Paracetamo Laska 1.187 0.830 1.697
Paracetamo Laska 1.093 0.857 1.408
Paracetamo Laska 1.042 n.7a7 1.3/
Paracelamo Ali, 2007 1.107 0.917 1.338 Reset fiter
Paracetamo Laska, 0.533 0.791 1.260 Add filker
Paracetamo Laska, 1.ma 0.779 13n
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Group by Pain type

Select Computational options > Group by > Pain type

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computstional options Analyses Help
+ Data entry +3 Next table I High resolution piot | [ghy Selectby ... | = Effect measure: Risk ratio FECETTHE F| 2 @
Model Ea’?]u'lqy?a Study name Statistics for each study Risk ratio and 952 CI
Risk ratio | Lower limit | Upper imit | 2% alue pValue o010 1.00 10,00 100.00
Dysmenorhoea A, 2007 1107 0917 1.338 1.080 0.289 =
Random Dysmenaorhoea 1107 0.897 1.367 0.950 0.342 t
Headache Diener, 2005 1.060 1.009 1114 2318 0.021
Headache Migliardi, 1994a 1120 1.019 1.271 2350 0.m9 H
Headache Migliardi, 19340 1131 1.026 1.247 2470 0013 M
Headache Diamond, 2000 1.206 0.963 1610 1.634 o010z ™+
Random  Headache 1104 1.032 1182 2865 0.004 I
Post-op Forbes, 1930 1.020 0578 184 010 0.520 —
Post-op Laska 19832 1187 0.830 1697 0.938 0342 T
Post-op Laska 1983b 1.099 0857 1.408 0.743 0.457 I+
Post-op Laska 19830 1.042 0.787 1373 0.287 0.774 T
Post-op McQuay 19%6a 4133 0.954 17.904 1.897 0.058
Post-op Forbes, 19314 1.540 0.965 2458 1810 0.070 ——
Post-op Forbes, 195910 1.462 04818 2620 1.274 0.203 T
Post-op Laska, 1983d 0.999 0791 1.260 -0.012 0.330 T
Post-op Laska, 1983 1018 0773 1330 0134 0.894 -+
Post-op Laska, 1983 1316 0.984 1.783 1.851 0.064 e
Post-op Laska, 1983g 1160 0.986 1.365 1.794 0.073 -
Post-op McOuay 19960 7233 1.795 29156 2782 0.005 —_—
Post-op Sunshine, 1336a 1.440 0888 233 1.478 0133 —
Post-op Sunshine, 19960 1.091 0.3 1.420 0.647 ns1e T
Post-op ‘winter, 1983 0.574 [ E 163 0118 0.902 —_1
Post-op Laska, 1383h 1184 0927 1613 1.354 0176 .
Post-op Laska, 19630 1.031 0843 1.260 0.293 0.769 +
Post-op Laska, 1983 1.079 0.851 1.369 0.6249 0.530 T
Post-op Laska, 1983k 1.082 0.8z 1328 0.753 0.451 i
Post-op McQuay 1996c 6414 1.568 26.237 2.586 oo —_—
Random  Postop 1127 1.051 1.209 3.351 0.0 *
Random  Overal 1115 1.063 1.169 4.491 0.000 M

It seems that we have only one study where the pain type is Dysmenorrheea, and so let’s remove that
from this analysis
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Click Computational options > Select by > Pain type

Select Headache and Post-op

@ Comprehensive meta analysis - [Analysis]

File Edit Format Yiew Computational options Analyses Help
4= Data entry 173 Next table :{— High resolution plot % Selectby ... | =+ Effect measure: Risk ratio - IE‘ I:‘ EE TT :{- E Jf i @
Model E;;qubeyB Study name Statistics for each study Rizk ratio and 95% C1
L
. . .
Risk ratio | Loveg & Selectby.. 53 10.00 100.00
Dysmenomhosa Ali. 2007 1107 - =
Random Dysmenorhoea 1.107 Studies | Pain Type
Headache Diener, 2005 1.0e0 .
Headache Migliardi, 195942 1120 SeletiibasedloniBainllvee
Headache Migliardi, 1994b 1.131
Headache Diarmond, 2000 1.206 [Pain Type -
Random Headache 1104
Post-op Forbes, 1990 1.030 ] Dysmenorhoea Select Al
Post-op Laska 1983a 1.187 Headache a i
Post-op Laska 1993 1.093 Past-op car 4l
Post-op Laska 1983 1.042
Post-op Meluay 19962 4133 T
Post-ap Forbes, 1991a 1.540
Post-ap Forbes, 19910 1.462 Reset flter
Post-ap Laska, 1983d 0.939 =
Pastop Lacks, 1383 1018 __addter_|
Post-ap Laska, 1983f 1.316
Post-ap Laska, 19830 1.160
Paost-ap M cQuay 19960 7.233
Post-ap Sunshine, 1996z 1.440
Group by Pain type
|E| Comprehensive meta analysis - [Analysis]
File Edit Format View Cemputational options Analyses Help
4+ Data entry +3 Mext table :{— High reselution plot % Selectby ... | =+ Effect measure: Risk ratio - E‘ I:‘ ED TT $ E :E ’j @
tdodel PG;;LA%I;}; Study name Statistics for each study Risk ratio and 35% C|
Risk ratio | Lower limit | Upper limit | 24 alue pYalue 0o oo 1.00 10.00 100.00
Headache Diener, 2005 1.060 1.009 1114 2.318 0021
Headache Migliardi, 13342 1120 108 123 2.350 0018 o
Headache Migliardi, 13340 1131 1.028 1.247 2470 0013 M
Headache Diamond, 2000 1.206 0963 1.510 1.634 0102 +
Random  Headache 1.104 1.032 1182 2.865 0.004 M
Post-op Forbes, 1330 1.030 0578 1.841 0.0 0.520 —_
Post-op Laska 1983a 1187 0830 1.697 0.938 0.348 T+
Fost-op Laska 1383h 1.053 0.8s7 1.408 0.743 0.457 T
Post-op Laska 1983c 1.042 0.ra7 1.373 0.287 0774 i
Postop Mefuay 19362 4133 0954 17.904 1.897 0.058
Post-op Forbes, 19912 1.540 0.965 2.458 1.810 0.070 ——
Post-op Forbes, 19910 1482 &8 2620 1.274 0.203 T
Past-op Laska, 13834 0933 0.791 1.260 0012 0.990 -+
Postop Laska, 19832 1018 07 133 0.134 0.834 +
Postop Laska, 1983f 1318 0584 1.788 1.851 0.064 e
Post-op Laska, 1383 1.180 0586 1.368 1.794 0.073 I
Post-op Meluay 19360 7233 1.795 29156 2782 0.005 —_—
Paost-op Sunshine, 1936a 1.440 0.8a8 2336 1.478 0133 ——
Postop Sunshine, 19360 1.081 n83a 1.420 0.647 0518 T
Post-op “finter, 1983 0574 0E19 1.531 0115 0.508 -1
Post-op Laska, 1983k 1.184 0527 1512 1.354 0178 -
Fost-op Laska, 1983 1.031 0843 1.260 0.293 0.763 +
Paost-op Laska, 1983 1.079 0851 1.369 0.629 0530 T
Postop Laska, 1983k 1.082 nasz 1.328 0.753 0.451 -
Post-op MeGuay 1936 E414 1.568 26.237 2.588 0010 —_—
Random  Postop 1127 1.081 1.209 3.351 0.0 +
Random  Overal 1115 1.062 1.171 4.389 0.000 u
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Hide the individual studies and expand the scale

|E| Comprehensive meta analysis - [Analysis]

Eile Edit Format View Computational options Analyses Help
4+ Data entry 13 Next table :{» High resolution plot % Select by .. =+ Effect measure: Risk ratio - E‘ D EE TT :E- E :E i3 @
Group by . . .
Model B e Study name Statistics for each study Rizk ratio and 95% CI
Risk ratio | Lower limit | Upper limit | ZValue palue 050 1.00 200
Random  Headache 1104 1.032 1182 2865 0.004 —=
Random  Postop 1127 1.051 1.209 3351 0.001 —
Random Overal 1.115 1.062 1171 4.389 0.000 ——
The effect size seems to be almost identical for the two types of pain
Click Next table
[ Comprehensive meta analysis - [Analysis]
FEile Edit Format Wiew Computational options Analyses Help
4 Data entry +3 Next table - High resolution plot | [ghy Selectby .. | Effect measure: Risk ratio -EIL|EETTHE |t @
Groups Effect size and 95% interval Test of null [2-Tail) Heterogeneity Tau-squared
Number Point Lower Upper Tau Standard
Group Studies estimate limit limit Z-value  P-value A-value df[@) P-value I-squared Squared Error Variance Tau
Fixed effect analysis
Headache 4 1.026 1.044 1130 4106 0.000 2802 3 0.423 0.00o 0.000 0.002 0.000 0.000
Pest-ap 20 1124 1083 1193 357 0.000 24137 19 019 21.282 0.006 0.009 0.000 0.o07s
Tatal within 26.933 2 014
Total between 07a4 1 0376
Overall 24 1.095 1.080 1134 5343 0.000 27723 23 0.226 17.036 0.002 0.002 0.000 0043
Mixed effects analysis
Headache 4 1104 1032 1182 2865 0.004
Post-op 20 1127 1.051 1.209 335 0.0
Total between 0173 1 0EF7
Overall 24 1115 1.082 117 4389 0.000

The risk ratio is 1.104 for Headache, and 1.127 for Post-op. The line total-between shows the Q-value
that compares these two effects sizes. The Q-value is 0.173 with 1 df and p=0.677.

There’s no evidence that the impact of caffeine differs by pain type.
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Above, we found evidence that caffeine had a stronger effect for patients on ibuprofen than for patients
on parecetamol.

It would be helpful to know if this relationship could be explained by a confound with type of pain, or
with dose. For example, if the patients taking ibuprofen were more likely to have had a higher dose of
caffeine, this could explain the larger effect for these patients. In the present case this seems unlikely,
since we found essentially no effect for dose. However, for completeness we will proceed with a meta-
regression.

As before, we will limit the analysis to studies that used ibuprofen or paracetamol. We will do this for all
the regressions, to ensure that all are based on the same set of studies.
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To select only the desired studies

On the main analysis screen (before proceeding to the regression)

e Click Computational options > Select by
e Select Analgesic
e Select Ibuprofen and Paracetamol
e De-select Unknown
e Click Ok
Comprehensive meta analysis - [Analysis]
File Edit Format View | Computational options Analyses Help
+ Data entry +3 Ne + Effect measure ¥ lelectby .. | =+ Effect measure: Risk ratio EOEETITHE F|j1 @
[ 1 CILevel 95% 3
Maodel Study name Risk ratio and 95% Cl
[
F % Fm palue 0.0 010 1.00 10.00 100.00
Lazka Compare groups A 0.348
Lazka ) . 13 0.457
Laska Z Mixed and randem effects options 7 0774
Ml uay 4133 0.954 17.904 1.897 0.058
Ali, 2007 1.107 0917 1.338 1.080 0.229
Carbimn 1 RdAN nacrk TARD 101N nnzn
@ Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
4 Data entry 11 Next table :{— High resolution plot % Selectby ... | -~ Effect measure: Risk ratio s E D EE TT :{- E :E i @
Madel Study name Statistics for each study Rizk ratio and 95% CI
Risk ratio | Lower limit = Upper limit | Z-*4alue palue 0.01 01a 1.00 10.00 100.00
Laska 1187 0.830 1.697 0.938 0.349
Laska 1.099 0.857 1.408 0743 0.457
Laska 1.042 0.787 1.379 0.287 0774 i Ny
MecBuay 4133 0954 17.904 1.897 0.058 D Select by . ot
Ali, 2007 1107 097 1.338 1.060 0.289 Studies
Faorbes, 1.540 0.965 2.458 1.810 0.070
Faorbes, 1.462 0815 2620 1.274 0.203 Select based on this moderator
Laska, 0.339 0.791 1.260 0.mz2 0.990
Laska, 1.0ma 0.779 1.33 0134 0.894 |Anal o j
Laska, 1.316 0.984 1.759 1.851 0.064 -
Laska, 1.160 0.986 1.365 1.794 0.073
Mcluay 7.233 1795 29156 2782 0.005 Ibuprofen Select al
Migliardi, 1.120 1.019 1.231 2350 0oe Paracetamol Clear al
Migliardi. 113 1.026 1.247 2470 0.m3 [ Unknown
Sunshine, 1.440 0.888 2336 1.478 0139
Sunshine, 1.091 0.838 1.420 0.647 0518
winter, 0974 0615 153 0115 0.908 Feset fiter
Diiamond, 1.206 0.963 1.510 1.634 0102
Laska, 1.184 0927 1513 1.354 0176 &dd filter
Laska, 1.031 0.843 1.260 0.293 0.763
Laska, 1.078 0.851 1.369 0629 0.530
Laska, 1.082 0.882 1.328 0.753 0.451
McQuay E.414 1.568 26.237 2586 0.010
Fixed 1.127 1.078 1.179 5.250 0.000
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Click Analyses > Meta-regression 2

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options | Analyses Help
+ Data entry 13 Next table b High res A% Publication bias .. | =~ Effect measure: Risk ratio ECEETIEE F | 2 @
Model Study narme Statistics k Rizk ratio and 95% I
+  Data entry
Rizk ratio | Lower limit | Upper imit | Z-4/alue P alue 0.0 o1n 1.00 1000 100.00
Laska 1187 0.830 1.697 0938 0348
Laska 1.099 0.857 1.408 0.743 0.457
Laska 1.042 0.787 1.379 0.287 0774
Mcluay 4133 0.954 17.904 1.897 0.058
&li, 2007 1107 097 1.338 1.060 0.289

First, we run the regression using only Analgesic as the covariate. The Q-value for the analgesic is
3.8193 with p=0.0507, precisely the same values we saw in the subgroups analysis.

E Comprehensive meta analysis - [Meta-regression]

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

Main results for Model 1, Random effects (MM), Z-Distribution, Log risk ratio

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

Intercept 0.2576237 0.0740685 0.1124521 0.4027953 3.4782 0.0005

Analgesic: Paracetamol -0.1521702 0.0778647 -0.3047822 0.0004417 -1.9543 0.0507

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=3.8193, df =1, p =0.0507

Goodness of fit: Test that unexplained variance is zero

Tau® =0.000000000, Tau =0.000000000, I* = 0.00%, Q=20.6377, df =21, p=0.4813

Comparison of Model 1 with the null model

Total between-study variance (intercept only)

Tau® =0.001453406, Tau =0.038123563, |* = 10.05%, Q = 24.4570, df =22, p=0.3237
Proportion of total between-study variance explained by Model 1

R*analog=1.00

Number of studies in the analysis 23

Fized | Random
Model 1
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Now, we add Dose and Pain Type as covariates in addition to the analgesic. With these covariates in the
model, the line for “Analgesic” tests the impact of this covariate controlling for the other covariates.

The p-value is now 0.0451. As expected, since the other covariates had no relation to effect size,
including them in the model made no real difference. The p-value for analgesic is essentially unchanged.

This tells us that the relationship between analgesic type and effect size is not due to a confound with
these other two covariates. Unfortunately, it’s still possible that it’s due to a confound with some other
(unknown) covariates (possibly some unique aspect of the three outlier studies in the ibuprofen group).

E Comprehensive meta analysis - [Meta-regression]

File Computational options Decimals  Analyses Help @ 4+ Modify medels | = Main results [l Scatterplot More results

Main results for Model 1, Random effects (MM), Z-Distribution, Log risk ratio

Set Covariate Coefficient standard 95% 95% Z-value 2-sided
Error Lower Upper P-value
Intercept 0.2742802 0.1783568 -0.0752926 0.6238530 1.5378 0.1241
Analgesic: Paracetamol -0.1729541 0.0863088 -0.3421163 -0.0037919 -2.0039  0.0451
Dose: b Medium 0.0007231 0.1028412 -0.2008418 0.2022881 0.0070 0.9944
Dose X Q=0.1986, df=2, p=0.9055
Dose: c High -0.0295401 0.1073673 -0.2399763 0.1808960 -0.2751  0.7332
B Pain Type: Headache 0.0057332 0.1212243 -0.2318620 0.2433284 0.0473  0.9623
Pain Type . Q=0.0047, df=2, p=0.9976
Pain Type: Post-op 0.0080776 0.1215739 -0.2302030 0.2463582 0.0664 0.9470

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=4.1384, df =5, p=0.5297

Goodness of fit: Test that unexplained variance is zero

Tau® =0.002911441, Tau = 0.053957769, I* = 16.30%, Q = 20.3108, df =17, p =0.2586

Comparison of Model 1 with the null model
Total between-study variance (intercept only)

Tau® =0.001453406, Tau = 0.038123563, I* = 10.05%, Q = 24.4570, df =22, p =0.3237
Proportion of total bety tudy variance explained by Model 1

R* analog =0.00 (computed value is -1.00)

Number of studies in the analysis 23
Fired | Random
Model 1
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Summary

This analysis includes 25 studies where patients were randomized to receive either analgesic alone or
analgesic plus caffeine. Outcome was the proportion of patients who reported a “good” level of pain
relief. The effect size was the risk ratio.

Does caffeine affect the likelihood of a good response?

The mean risk ratio is 1.111, which means that caffeine increased the likelihood of a good response by
about 11%.

These studies were sampled from a universe of possible studies defined by certain inclusion/exclusion
rules as outlined in the full paper. The confidence interval for the risk ratio is 1.064 to 1.161, which tells
us that the mean risk ratio in the universe of studies could fall anywhere in this range. This range does
not include a risk ratio of 1.0, which tells us that the mean risk ratio is probably not 1.0.

Similarly, the Z-value for testing the null hypothesis (that the mean risk ratio is 1.0) is 4.721, with a
corresponding p-value is < 0.001. We can reject the null hypothesis that caffeine has no effect on
response, and conclude that the risk of death is lower in the high-dose group.

Does the effect size vary across studies?

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

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

The Q-value is 27.73 with 24 degrees of freedom and a p-value of 0.271. Since the observed variance
falls within the range that can be attributed to sampling error, we cannot reject the null that the true
effect size is the same in all studies. At the same time, since the observed variance does exceed the
expected value, we can report statistics for the estimate of dispersion in true effects.

The /? statistic tells us what proportion of the observed variance reflects differences in true effect sizes
rather than sampling error. Here, I? is 13.642%.

T2 is the variance of true effect sizes (in log units). Here, T?is 0.001. T is the standard deviation of true
effects (in log units). Here, Tis 0.037.

Does the effect size vary by subgroup?

While the mean effect size across all studies is modest (a risk ratio of 1.111), it’s possible that the mean
risk ratio varies by subgroup.
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We used subgroup analyses to compare the effect size in studies that employed a low dose, moderate
dose, or high dose of caffeine. The mean risk ratio in these three groups was 1.11, 1.11, and 1.12,
respectively. The Q-value for the difference is 0.010with 2 df and p = 0.995. Thus, there was no
evidence that the risk ratio varied as a function of caffeine dose.

We used subgroup analyses to compare the effect size in studies where patients were being treated for
headache vs. studies were being treated for post-surgical pain. The mean risk ratio in these two groups
was 1.10, 1.13, respectively. The Q-value for the difference is 0.173 with 1 df and p = 0.877. Thus, there
was no evidence that the risk ratio varied as a function of the pain type.

We used subgroup analyses to compare the effect size in studies where the analgesic was Ibuprofen vs.
studies where the analgesic was Paracetamol. The mean risk ratio in these two groups was 1.29, 1.11,
respectively. The Q-value for the difference is 3.819 with 1 df and p = 0.051. Thus, there is evidence
that the caffeine had more of an impact in the Ibuprofen studies than it did in the Paracetamol studies.

We used regression to see if this relationship could be explained by a confound with other moderators.
The relationship between effect size and drug type remained even after we controlled for caffeine dose
and for pain-type. Nevertheless, we cannot rule out the possibility that the selection of drug was
related to other factors, and that these factors were responsible for the fact that caffeine was more
effective in one subgroup than the other.
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