Supplementary Tutorial
Duricki, Soleman and Moon (2016)

A click-by-click guide to analysing longitudinal data from animals where
some data are missing.

Slides 1 to 31) How to enter and explore data graphically.
Slides 32 to 45) Analysis using RM ANCOVA.
Slides 46 to 74) Analysis using linear models with general covariance structures.

Slides 75 to 82) Restructuring data.



Supplementary Tutorial, Slide 1: Loading data. Click “Cancel”.
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Supplementary Tutorial, Slide 2: Loading data.
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Supplementary Tutorial, Slide 3: Navigate to “short_format” data file.
You need to have downloaded this from the Nature Protocols website (Supplementary
Data 1) or from www.lawrencemoon.co.uk/resources/linearmodels.asp
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Supplementary Tutorial, Slide 4: Data View
Click on the “A1” icon (green circle) to toggle between label names and label numbers.
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Supplementary Tutorial, Slide 5
In Variable View, click on Blue icon (“...” in green circle) to discover the names of the
Levels for the Factor “group”. Missing values have been coded “999.00”
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Supplementary Tutorial, Slide 6:

Var

iable View showing four Levels for “group” Factor
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Supplementary Tutorial, Slide 7 and Figure 2: Data View
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Supplementary Tutorial, Slide 8 and Figure 3: Data View of “long_format” data
(“long_format.sav” data file from Supplementary Data 1) suitable for analysis using
the Mixed Model>Linear procedure

File Edt “iew Data Transform  Apalyze Graphs  Uiities  Add-ons Window  Help

8y uﬁ?'@ ® %

SHED e = Bhd
1

1t visile: 7 of 7 Variables
| rat || Adult_vs_Aged || injury || graup || mean_preop” WAVE || outcome || || || || || || || ||
I i 1] Adult Stroke  Young-NT3 0 1 18 i
2 1 Adult Stroke Young-NT3 0 2 16
3 1 Adult Stroke Young-MT3 0 3 A0
4 1 Adult Stroke Young-MT3 0 4 07
5 1 Adult Stroke Young-NT3 0 5 03
& 1 Adult Stroke Young-MT3 0 a3 0B
7 1 Adult Stroke Young-NT3 0 7 03
g 1 Adult Stroke Young-MT3 0 g .03
g 2 Adult Sham Sharn A0 1 g
2 Adult Sham Sham 10 2 o7
2 Adult Sharmn Shamn A0 3 0B
2 Adult Sham Sharm 10 4 o7
2 Adult Sharmn Shamn A0 & 03
2 Adult Sham Sharm 10 B 1B
2 Adult Sham Sharm 10 7 a7
2 Adult Sham Sham 10 ] 10
17 3 Adult Sham Sharn 0B 1 03
18 3 Adult Sham Sharn 0B 2 Jils
13 3 Adult Sham Sharn 0B 3 A0
20 3 Adult Sham Sharn 0B 4 03
21 3 Adult Sham Sham 0B ] Jik]
22 3 Adult Sham Sharn 0B B o
23 3 Adult Sham Sham 08 7 03
24 3 Adult Sham Sharn 0B g o | |
,T| A Mol el e [T n 1 = :
E1”] [F]

Data View | ¥ariahle ‘fiew

PASWY Statistics Processar is ready | | | | |




Supplementary Tutorial, Slide 9: Variable View for “long format” data
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Supplementary Tutorial, Slide 10: To plot individual rat performances over time, from
“long format” data, click Graphs>Chart Builder
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Supplementary Tutorial, Slide 11: The Warning dialog reminds you to make sure you
set up the variable types in Variable View properly (i.e., select Nominal / Ordinal /
Scale correctly for each variable)
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Supplementary Tutorial, Slide 12: Click on “Line” then drag the icon with three lines
into the “Chart preview” window
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Supplementary Tutorial, Slide 13:
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Supplementary Tutorial, Slide 14 and Figure 4: Graphs showing individual rat
performances over time arranged by group and colour coded according to Subject
number (rat).
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Supplementary Tutorial, Slide 15: How to generate a graph of mean group
performance over time.
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Supplementary Tutorial, Slide 16 and Figure 5: Graphs showing mean performances
over time arranged by group. Note that the last data points for
AAV-NT3 and AAV-GFP do not include data from rats with missing values
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Supplementary Tutorial, Slide 17: Same data but plotted with missing values
replaced by Last Value Carried Forward. Data points now include all available data
from all animals.
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Supplementary Tutorial, Slide 18: How to determine if group variances are similar
l.e., test if group variances are “heterogeneous”
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Supplementary Tutorial, Slide 31: These correlations were generated without splitting the
output by “group”. There is a significant and positive correlation between most pairs of time
points. The size of the correlation stays similar with increasing separation of time points. This
suggests that a compound symmetric (CS) covariance structure may be appropriate.
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Supplementary Tutorial, Slide 32: RM ANCOVA
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3 3 Correlate » = 06 10 03 .03 0 03 i
4 4 Regression > Lariance Companers... 13 A3 A3 03 A0 03 09
5 Loglinear Y T3 0 21 09 10 14 03 10 03 09
6 B Classity Y N3 0 20 10 13 A0 3 a 13 0
7 Dimension Reduction Y T3 0 28 25 13 07 07 0B 09 13
8 3 scde : T3 03 21 24 03 13 10 A0 10 03
M etric Test
g g SORATAMEE TEs T3 07 37 09 14 07 03 12 03 0
Forecasting 2
10 10 T3 A4 A4 16 14 A8 A3 10 14 .03
Survival 3
11 11 = T3 0 29 06 03 14 'S 03 14 i
Muttiple Response 3
12 12 - , T3 .03 o7 10 14 .08 .10 il 03 03
@ Mizzing Yalue Analysis..
13 13 _ _ T3 A3 32 13 16 21 A7 .03 .03 0
Muttiple Imputation »
14 T3 0 23 13 06 13 10 03 10 03
Complex Samples 3
15 —— y ham 3 A4 10 03 a7 A4 a7 10 03
16 Bl roc cuve. T3 03 13 0 20 03 13 0B 03 0
17 17 . — I A3 20 a 06 0 a A0 10 .03
18 18 Adult Stroke  Young-NT3 'S A4 16 14 14 fird 03 12 16
19 19 Aged Stroke  Aged-NT3 .04 26 A7 19 25 20 A0 13 10
20 21 Aged Stroke  Aged-NT3 A3 42 A5 A5 37 A2 A8 30 26
22 Aged Stroke  Aged-NT3 0 * 10 o7, A1 18 10 06 13
23 Aged Stroke  Aged-NT3 10 20 15 13 A3 07 a7 10 23
24 Aged Stroke|  Aged-GFP 03 20 3 30 29 14 10 13 33
24 25 Aged Stroke  Aged-NT3 03 20 e 03 13 0 10 21 03 ]
E1" [M]
———
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File Edit “iew Data Transform  Analyze Graphs  Uilties  Add-ons  Window
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Yisible: 13 of 13 Yariables

rat Adult_vs_Aged injury group mean_preop |mean_postop|mean_postop mean_postop|mean_postop|mean_postop|mean_postop|mean_postop|mean_postap o
1 2 3 4 5 B 7 8
1 1 Adult Stroke  Young-NT3 0 18 16 10 o7 03 0B 03 03 <
2 2 Adult Sham Sham 10 o7 03 1B 07 10
3 3 Adult Sharm Sham 06 0 03 03 0 03 0
4 4 Adult Stroke  Young-MT3 Within-Subject Factar Name: 3 13 03 A0 03 .09
5 5 Adult Stroke  Voung-NT3 0 14 03 10 03 09
B B Adult Stroke  Young-MT3 LR Gl LS 3 10 .03 0 13 0
7 7 Adult Stroke  Voung-NT3 . o wave(s) N E o7 07 0B 09 13
5 8 Adult Stroke  Voung-NT3 03 = )3 13 10 10 10 03
g 9 Adult Stroke  Young-MT3 o7|| \Ehense 4 o7 03 12 03 0
10 10 Adult Stroke  Young-NT3 A4 18 A3 A0 14 .03
11 Adult Stroke  Voung-NT3 L)l 13 14 06 03 14 0
12 Adult Stroke  Young-NT3 03 ] 08 10 0B 03 03
13 Adult Stroke  Voung-NT3 13 21 a7 03 03 0
14 Adult Stroke  Young-NT3 0 agd 13 A3 10 03 10 03
15 Adult Sham Sham Ucl RS- 3 o7 14 07 10 03
16 Adult Stroke  Young-NT3 L] I D) 03 A3 0B 03 0
17 Adult Stroke  Voung-NT3 13 8 13 10 0 10 10 03
18 18 Adult Stroke  Voung-NT3 06 . 14 07 03 12 16
19 19 Aged Stroke  Aged-MT3 04 (oetie ] eset | cancen e | 25 20 50 13 10
20 21 Aged Stroke  Aged-NT3 13 42 45 46 37 42 45 0 %6
2 22 Aged Stroke  Aged-NT3 10 2 10 22 1 18 10 05 13
2 23 Aged Stroke  Aged-NT3 10 20 15 13 13 07 a7 10 23
23 24 Aged Stroke  Aged-GFP 03 20 33 30 29 14 10 13 39
% o 25 Aged Stroke  Aced-NT3 03 20 5 03 13 0 10 21 03 . IE
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Supplementary Tutorial, Slide 34: Note that the Repeated Measure only includes the

eight post-treatment time points and does not include the pre-operative baseline

measurement time point (as this reduces the power of the test).

File Edit ‘iew Data Transform  Analyze Graphs  Uilties  Add-ons  Window
: = " = B — A
SHEa M e - Bl i 9% o
H1 s rat |1 Wizible: 13 of 13 Vatiahles
rat Adult_vs_Aged injury group mean_preop |mean_postop|mean_postop|mean_postop|mean_postop|mean_postop|mean_postop|mean_postop|mean_postop
1 2 3 4 5 B 7 8
1 1 Adult Stroke Vo = 3 0B 03 03 <
2 2 Adult Sham [ Repeated Measures [(X] e 16 o7 10
3 Adult Sharm \Within-Sublects Varisbles 03 0 03 0
4 Adult Stroke Yo | ébrat (wave) 03 1D 03 09
5 Adult Stroke  vouf |90 Adu_vs_Aged 2 | | B i 03 0 I 3
5 B Adult Swoke Yo | ﬁZZEjEQEESEsﬂ 03 0 13 0
[ 7 ] 7 Adult Stroke Vo mean_postopd(4) Post Hoc... 07 0B 09 13
8 Adult Stroke Vo ::z:ﬂzzngg 10 10 10 03
R 3 Adut Stroke Yo R 03 12 03 0
10 Adult Stroke Vo mean_postops(s) 13 10 14 03
11 11 Adult Stroke Vo 05 03 14 0
[ 12 ] 12 Adult Stroke Vo 22 e R FER S 10 05 03 03
13 13 Adult Stroke Yo & grour a7 03 09 0
14 14 Adult Stroke Vo A0 03 10 .03
15 Adult Sham Covaritos 14 07 10 03
16 16 Adult Stroke Vo [ —— A3 0B 03 0
[ 17 ] 17 Adult Stroke Vo - 0 10 10 03
18 18 Adult Stroke Vo 07 03 12 16
19 19 Aged Stroke A (Cor) (pasts. ) (eset.) (concel) (k) 20 50 13 10
21 Aged Stroke A 42 46 a0 26
21 2 Aged Stroke  Aged-NT3 A0 26 10 22 1 18 A0 05 13
[ 23 ] 23 Aged Stroke  Aged-NT3 10 20 15 13 13 07 a7 10 23
23 24 Aged Stroke  Aged-GFP 03 20 3 a0 29 14 10 13 3
24 - 25 Aged Stroke  Aced-NT3 03 20 8 03 13 0 10 21 03 . IE
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Supplementary Tutorial, Slide 35:

: 2

File  Edit ‘iew Qata Transform  Analyze Graphs  Ulities  Add-ons Window:  Help

SRE |lr"1 = &

|1 s rat Visible: 13 of 13 Wariables
rat Adult_vs_Aged injury group mean_preop |mean_postop|mean_postop mean_postop|mean_postop|mean_postop|mean_postop|mean_postopmean_postop o
1 2 3 4 5 B 7 &
1 1 Adult Stroke  YounaiTa = 20 = a0 N .06 .03 03 =
2 2 Adult Sham .03 16 a7 10
3 3 Adult Sham .03 i .03 a
4 Adult Stroke  Your | g rat resictad Veluss 03 10 03 09
5 Adult Strake  Youd |@badutveed | (opast.| | g A0 03 03
B Adult Stroke  Youy | 90 MY 7 Standard error ] Standareized Creee | 0 13 0
7 7 Adult Stroke You [ Studentized Post Hoc... 07 uls; .09 A3
8 8 Adult Stroke  You Disnosties ™ | = b oieteq A0 10 0 03
9 g Adult Stroke [] cooks distance @ 03 12 n3 a
10 10 Adult Stroke [ Leverage vales A3 A0 14 03
11 11 Adult Stroke You comtficint Statistie .06 03 14 a
12 12 Adult Stroke You T A SO A0 .06 .03 .03
13 Adult Stroke  You @ Creste = new datasel a7 03 09 0
14 Adult Stroke  You PN A0 03 10 03
15 Adult Sham ® Wirite & new deta fle 14 o7 10 03
16 Adult Stroke  You [ 13 06 03 0
17 Adult Stroke  You ' 0 10 10 03
18 18 Adult Stroke  You : a7 03 12 6
13 13 Aged Stroke  Ag (contne) {_conce ] _rep | 20 A0 13 10
20 21 Aged Stroke  Ag T ey Uy ey Gy 42 46 30 26
21 2 Aged Stroke  Aged-NT3 10 26 10 22 A1 18 10 .06 A3
2 P! Aged Stroke  Aged-NT3 10 20 15 A3 13 a7 A7 10 2
23 24 Aged Stroke  Aged-GFP .03 20 33 30 29 A4 10 13 39
25 Agerd Stroke  Aged-NT3 03 20 38 03 13 0 10 21 03 =
L= | .
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File Edit “iew Data Transform  Analyze Graphs  Uilties  Add-ons Window  Help
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I|1 crat |1 Wisible: 13 of 15 Yariables
rat Adult_vs_Aged injury mean_postop|mean_postop|mean_postop|mean_postap o
B 7 8
1 1 Adult Strake _ _ .03 0B 03 03 “
2 2 Adult Sham [Estimated Marginal Mears 03 16 o7 0
3 3 Adult Sham Factor(=) and Factor Interactions: Dizplay Means for: 3 n3 0 o3 n
4 4 Adult Stroke Yo & | |(OVERALL) (OVERALL) ) 03 10 03 09
5 5 Adult Stroke| Yo [ | |FHR i 03 A0 03 09
& MYEVE wyave 3
B B Adult Stroke Yo i — I — 03 0 13 0
7 7 Adult Stroke| Yo a7 MB 09 13
&} g Adult Stroke| Yo [¥ compare main effects 3 .10 A0 A0 03
|I J Adult Stroke Yo Confidence interval adjustment: j 03 A2 03 .0
10 Adult Stroke Vo LDinane) ~] 13 10 14 03
11 Adult Stroke Yo 0B 03 14 0
12 Adult Stroke Vo rCispiay 10 0B 03 03
13 13 Adult Strake Yo |:| Descriptive statistics |:| Transfartmation mistrix A7 Rl o9 o
14 14 Adult Strake Vo [ Estimates of effect size ™ 10 03 0 03
15 15 Adult Zham = Chserved power [E Spread vs. level plot 14 o7 0 03
18 16 Adult Stroke Yo | iamizte etz o] el 13 0B 03 0
17 17 Adult Strake Vo [ S5CP matrices [ Lack of 1t 0 A0 0 03
:18 18 Adult Strake Yo [T Residual SSCP meatrix [ General estimable function 07 03 12 16
19 Aged Stroke)  Ag Significance level: Confidence intervals are 95.0 % -0 A0 13 10
21 Aged Stroke A I Y ] 42 4B 30 26
22 Aged Stroke  Aged-NT (conie ) { cancet ] (L et 18 0 06 13
23 Aged Strake  Aged-N 5[] ] 5 T3 E a7 A7 10 2
24 Aged Stroke  Aged-GFP 03 20 33 30 29 14 10 13 39
24 25 Apad Stroke|  Aged-WT3 03 20 s} 03 13 a 10 21 03 hal
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Supplementary Tutorial, Slide 37. Here’s the Syntax you generated. To obtain pairwise
comparisons for the interaction, delete the full stop at the end and add these lines:
IEMMEANS=TABLES(group*wave) WITH(mean_preop=MEAN)COMPARE (group) ADJ(LSD)
[EMMEANS=TABLES(group*wave) WITH(mean_preop=MEAN)COMPARE (wave) ADJ(LSD).

File  Edit Wiewe Data Transform  Analyze  Graphs  Uilties  Aded-ons Run Toalz  Windoww  Help

SHE e ZoLAR PO H R B

OOi i - Active;

DATASET ACTIVATE 1 b bATAS ET ACTIVATE DataSetd.
GLM 3
3 mean_postops BY group WITH mean_preop
4 MYSFACTOR=wave 8 Palynomial
5 METHOD=SSTYPE(Z)

5 /SAVE=PRED SEFPRED RESID

7 JEMMEANS=TABLES( ]
g8 SEMMEANS=TABLES(group)

3 SEMMEANS=TABLE S(wave)

10 JEMMEANS=TABLE S (group™wave)
11 PRINT=HOMOGEMEITY

12 JCRITERIA=ALPHA[DS)

13 AYEDESIGM=wave

14 0 /DESIGM=mean_preop group.

15

{mean_preop= ]
(mean_preap= JCOMPARE ADJLSD)
{mean_preop= JCOMPARE ADJLSD)
(rmean_preop= )

LIGLM mean_postopl mean_postop? mean_postopd mean_postopd mean_postoph mean_postopB mean_postop?

PASVY Statistics Processor is ready | | |In 1Col0 | | |




Supplementary Tutorial, Slide 38
Ensure there is ONLY one full stop (period), at the end.
Now click Run>All

= "Syntax1 - PASW Statistics Syntax Editor

File Edit “iew Data Transform  Analyze  Graphs  Utiities  Add-ons Run Toolz  Window  Help

SHOMe» AFNAI B PO 00 ¢ BH B AOOR B M o=

DATASET ACTIVATE DataSet2.

DATAZET ACTIVATE 1
GLM 2 "GLM mean_postopl mean_postop? mean_postopd mean_postopd mean_postoph mean_postops mean_postop?
3 mean_postopd BY group WITH mean_preop
4 MSFACTOR=wave § Polynomial
g MMETHOD=35TYPE(3)
g JEMMEANS=TABLES(CWVERALL) WITHImean_preop=hEAN)
7 JEMMEANS=TABLE S(group) WITH{mean_preop=KEAMNCOMPARE ADJILSD)
a JEMMEANS=TABLE S(wave) WITH(mean_preop=iEAMCOMPARE ADJLSD)
g [EMMEANS=TABLES (group™wawe) \[TH{mean_preop=hEAR)

10 {PRINT=HOMOGEMEITY

1 [CRITERIA=ALPHALOS)

12 ANVSDESIGN=wave

13 /OESIGN=mean_preop group

14 [EMMEANS=TABLES (group™wave) /[TH{mean_preop=rEARNCOMPARE (group) ADJLSD)
15 L‘ll [EMMEANS=TABLES (group™wave) V[ TH{mean_preop=MEARCOMPARE fwave) ADJLSD).
18P
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File Edit “iew Data Transform  Anslyze Graphs  Uilties  Add-ons Windows  Help

FHE @ v v Bl P b [ Al @ anc
_ —

i Chart Builder (%]

gif Element Properties

(e Exiit Properties of: Variakles
Yariahles: Chart preview uses example data = P . —
rat Adult_vs_Aged injury & et =~ Ear | @ 51
&b Adut_vs_tged x-Axi_s1 {Bart) |
1 1 Ault Strok Sy (Wl -l (Bart) 1=
2 2 Adult Sha &b graup i : . .
3 3 Adult Shar| | ¢ mean_preop P statistie .
4 4 Adult Strok o mean_postopt i e : Variskle: ¥ Residual for mean_postopt
mean_postop? bos i
: A st | & e 3 Sttt _
mean_postop3 VR |Histogram =
| 5 ] B Adult Strokyl | &% mean_postopd PT /’ ~ -
7 Adult Strokl | & mean_postops : i
8 8 Adul Strok{ | & meanpostops Il || - i
g g9 Adult Strok — ‘e T | E Display normal curve
Mo varizbles selected C T : :
10 10 Adult Strok 1 &”  Residual formean_postopt | Bl oisplay error bars )
11 11 Adult Strghd W T rError Bars Represert
12 Adult Strok — . ; . @ Confidence intervals R
13 Adult Strok www Level (%) (85
14 Adult Stroky ~ Shaose fram: Propertie @ Str_:n:'a:'d errog
il LI liEr;
15 15 Adul Shan  |FEvortes , - =
Eiar — 1 Options.... @ standard deviation
18 18 Adult strokd  |ne | H i i
17 17 Adult Strak Area -
Pie/Polar
18 13 Adult Strok contton Dot Bar Style:
18 Aged Strokd  |ictoaram I - -
21 Aged Strok  [High-Low
22 Aged Stroky  [Bolt )
2 23 Aged Stroky [P A .
23 24 Aged Strok -
Apply
24 75 Aged Strok (oK ][ paste |[ Reset |[cancel | Hele (o) (cose ) (e ) -4
[+
—
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& *QutputB [DncumentB] - PASW Statistics Viewer
File Edit “iew Dsta Transform  Insert  Format  Analyze  Graphs  Uilties  Add-ons Window  Help

?%Hﬁ@@-rd RELETI OO ERPE» B

@ Model Descript—| -
(& Case Processi =% GGraph
L Estimated Dist
B--{& Residual for m _ _
[ Title [Datafet3d] C:%Documents and Settings‘\Lawrence Moon'Desktop'NATURE PROTOCCLS FOR TRIPYSPSS files'short format.sav
[ Mormal @-
[ Detrended
@ Log Mean = .00
& {&] GGraph 2.0 Std. Dev. = 09172
-] Title ’
Mates
Active Dataset /\_
mﬁ' Graph
08 Log
= @ General Linear Mod &0 _—
- Title
--[g Motes
- Active Dataset z —
L within-Subjects 4 S
- Between-Subje 3
[ Multivariate Tes 2 40 =
- Mauchly's Test v
- Tests of Within
- Tests of Within | —
[ Tests of Betwe
@ Lag
=i GGraph 2.07
-» = Title
- MNotes
LB Active Dataset N
(i Graph \
@ Lag o
B @*GET”; T2 -0 00 10 20 30
3 NID,?ES Residual for mean_postop1
- Active Dataset
(1] Graph -
1 [¥] ~
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Outp Do g P A 5

41

O
File  Edit “iewe Data  Transform  Insert  Formast  Anslyze  Graphs  Ltiities  Add-ons Windoww  Help
r I —
ﬁlﬁ QANE e ~» EEET 00 FREB S
€ += B8 B The
B & ouput ’ - =
4 mean_pnstup
&~ {E] General Linear Model 4
-+ Title ] gnean_pnstup
Motes
Active Dataset & Enean_pnstop
------- L8 Within-Subjects F ; mean nasta
------- L8 Between-Subjecty Frean_pustop
"""" & Bow's Test of Equ ] mean_postop
------- L& Multivariate Tests 8
------- L& mauchly's Test af
------- L@ Tests ofWithin-5
....... L& Tests of Within-5 Between-Subjects Factors
[ Levene's Testof Walue Label M
Eg Eiii;{iﬂ:‘?e‘: group  1.00 | AgedMT3 19
______ B Tie 4 200 | Aged-GFP 13
...... Lg 1. Grand Mea 3.00 | Young-MNT3 15
=& 2. group 4.00 | Sham 3
(] Title
- Estimate]
-5 Pairwise Box
- Univaria Equality of
B~ {E] 3. wave Covariance
[ Title Matrices®
- Estimatsy Box's 129.567
% Pairwise F 1,299
L Multivari
------ L@ 4 group *wa urt r
& 5. group *wa df2 4492.476
(] Title Sig. 047
+-L@ Estimate Tests the null
L& Pairwise] hypothesis that the
At ohserved covariance
L& nivariat ratrices of the =2
1 | RS
T pamw statstics processor is ready
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Outp o = P A S

File Edt “iew Data Transform  Inset  Format  Anslyze Graphs  Uiltes  Add-ons YWindows  Help

SHER PN e » AFLA GO ERR S

[

-9 e uu%@@

= EI O%pttog Mauchhy's Test of Sphericity®
E+ -{E] General Linear Model Measure:MEASLIRE 1
~E Ligtees Within Subjects Effect ﬁ\ Epsilan®
Active Dataset Mauchly's v Apgaﬂuxéghi— df ( Sig. G} eer?gggrse— Huynh-Feldt | Lower-hound
% g“ﬂ;;”gﬁ;t:; wave 675 16.657 2 940 908 1.000 143
....... @ Box's Testof Equ Tests the null hypothesis that the error covariance matrix of the orth rmalized trangtormed dependentvariables is propodional

co ta an identity matrix,
------- L& Multivariate Tests _ p’ : .

) a. May he usedto adjustthe degrees of freedam for the averaged tests of significance. Corrected tests are displayed in the
"""" [ Mauchly's Test of Tests arwithin-Subjects Effects table,

------- L@ Tests af Within-5 b. Design: Intercapt + mean_preop + group
------- [ Tests of Within-5 within Subjects Design’ wave
------- L& Levene's Testof

------- L& Tests of Between

EIEl Estimated Margin Tests of Within-Subjects Effects
...... = Ti
Tile Measure:MEASURE_1
------ L 1. Grand hea)|d 5
- aurce Type Il Sum
B El 2. group of Bguares df Wean Sguare F Sig.

(] Title

@ Eetimatd e Sphericiy Assurned BIE 7 030 7,031 a00
L& Pairwise] Greenhouge-Geigser 21 6.337 033 4.0 001
- Univarial Huynh-Feldt 21 7.000 030 4.03 .ooo
& 3 wave Lower-bound 211 1.000 211 4031 051
Elgt.iamata wave * mean_preop  Sphericity Azsumed 035 T Rulild BE0 il
(& Pairwizs Greenhouse-Geisser ik 6.337 008 BED 691

- Multivari Huynh-Feldt 035 7.000 il BED
E’;:% . g:gﬂg:x: Lower-bound 035 | 1.000 035 86D 421
[ Title Wave T group Sphericity Azsurned 265 21 013 1.685 032
@ Estimate Greenhouse-Geisser 268 19.012 014 1.685 038
- Pairwise Huynh-Feldt 265 | 21.000 03 1.685 032
~la U”i“a;iat Lawer-bound 265 3.000 088 1.685 184

[ cmm— 3] [E
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Outp Do e PA a i |
File  Edit “iewe Data  Transform  Insert  Formast  Anslyze  Graphs  Ltiities  Add-ons Windoww  Help
ﬁlﬁ QM e~ L0 FEF PR B
€« += 00 =0
[=] E Output Qrder s 264 45 .0oa -
Order B 313 45 .oor
=& Geral Linear Madel Order 7 355 45 ang
- (] Title
Motes
Active Dataset Levene's Test of Equality of Error Variances
------- L& within-Subjects F _
------- @ Between-Subjects F art ur2 Sig.
....... [ Bow's Test of Equ mean_postopt 842 3 46 A78
"""" [ Multivariate Tests rnean_postop2 3.441 3 46 024
"""" L Mauchly's Test of mean_postap3 5181 3 45 004
------- L8 Tests of Within-S
------- L5 Tests of Within-5 mean_postop4 3.155 3 46 034
[ Levene's Testof mean_postops 5.898 3 46 0oz
L& Tests of Between; rnean_postops 3158 3 45 033
a-& E'ﬁmd Margin mean_postapT 2076 3 45 123
...... B Title
______ @ 1. Grand meald mean_postopd T.235 3 46 .ooo
& 2. group Tests the null hypothesis thatthe errarvariance ofthe  e®
B Tille dependent variable is equal across groups.
; a. Design: Intercept + mean_preop + group
L Estimate Wiithin Subjects Design: wave
- Pairwise
- Univariat
=E e Tests of Between-Subjects Effects
& Tile M MEASURE_1
: easure:
% gspm.ate Transformed Yariahle Average
airwise
) Multivari Source Type Il Sum
uftréar of Squares of Mean Soquare
Eg ; S:EEE o Intercept 3323 1 3.323
Title mean_praop 004 1 004
stirnatel group . .
Estimat 1.664 3 555
~L@ Pairwise Errar 1.185 45 026
- Univariat =
1 1 |F]
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= *Output2 [DucumentZ] - PASW Statistics Viewer - =] ”Z|
File  Edt “iew Data Tranzform  Insett  Formst  Analyze  Graphs  Lilities  Add-ons  Window  Help
SHe AE e » FB8LT 90 FRERs B
EF-1E] General Linear Mod< AQRO-MI A L1 M Sldd -
-+{E] Title Aged-GFP 2604 018 218 282
= Young-MT3 A0ge 015 076 36
Active Dataset
L . am . . - .
g Within-Subject Sh 0662 033 no1 133
- Between-Subje a. Covariates appeating in the model are evaluated atthe
(g Bow's Testof E following walues: mean_preop = 0463
-5 Multivariate Tes
@ Mauchiy's Test Pairwise Comparisons
[ Tests of Within
@ Tests of Within Measure MEASLUIRE_1
-{& Levene's Test (I aroup 0y aroup 95% Confidence Interval for
[ Tests of Betwe Difference?
B--{E] Estimated Marg Mean
Title Difference {-
@1 arand N)} Stal. Errc:rl Sig.2 ower Bound | Upper Bound
= Aged-MT3 Aged-GFP -034 021 A07 -076 .nog
=1 2. gruup
foung-MT3 M0 020 S .noa g} 40
; q Sham 507 036 : 078 222
(g Univa Aged-GFP Aged-MT3 034 021 A07 -nona 076
BB 3. wave foung-MT3 244 022 .noa oo 187
- Title Sharm 1847 037 .0oo J10 258
% Estim Young-NT3  Aged-MT3 IETTiE 020 000 180 070
- e Aged-GFP - 144 022 000 -187 -100
L 4. group * Sham 040 037 276 -033 14
&€ 5. aroup * Sham Aged-MT3 - 1507 036 .noa -222 -078
Title Agad-GFP Ty 037 000 -258 110
- Lgg Estim
L Pairw Young-MNT3 -.040 037 276 =114 033
[ Univa EBased on estimated marginal means
E}E] 6. group * a. Adjustment for multiple comparisons: Least Significant Difference {equivalentto no
Titla adjustments).
@ Estim * The mean difference is significant at the .05 level.
- Pairu
[ Multivi= -
[ e e A —————————————————————————_____________________|']
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Supplementary Tutorial, Slide 45: Scroll down to group * wave and then
inspect pairwise comparisons

LB

i *0Output [Document2] - PASW Statistics Viewer
File  Edt “iew Data Tranzform  Insett  Formst  Analyze  Graphs  Lilities  Add-ons  Window  Help

SHARNM e » iBhT 00 E PR B

-

B[] General Linear Mod[<| Young-NT3 01 058 855 - 106 127 =
+IE) Title 7 Aged-NT3  Aged-GFP 043 026 107 - 096 010
(B Active Dataset Young-NT3 075 025 Jilil 024 126
L& Withir-Subject Sham 085 046 068 -.o07 177
--[j Between-Subje Aged-GFP Aged-NT3 043 026 107 010 096
% Bow's Test of B Young-NT2 AL 028 000 062 A74
hultivariate Tes =
o Mauchly's Test Sham 129 047 009 034 224
(& Tests ofWithin Young-NT2  Aged-NT3 078 025 005 126 024
[ Tests of Within Aged-GFP -1 028 Jilili] 174 -.062
% '%BV?“E;SBTEQ‘ Sham 0171 047 823 -0832 104
ests of Betwe
& Estimated Mart Sham Aged-NT3 -085 046 068 177 o7
- [E Title Aged-GFP 129 047 224 -034
~Lg 1. Grand Young-MT3 -.011 047 -104 083
=[] 2 graup 8 Aged-NTZ  Aged-GFP 147 038 BT 070
Young-NT3 A0 037 036 164
q Sham 118 066 : 015 251
L Univa Aged-GFP Aged-NT3 147 038 000 070 224
=l 33:3 Young-NT3 257 040 oo A7 338
- Tile .
L Esfim Sham 265 068 .00 128 402
L Pairw Young-NT2  Aged-NT3 110 EE 004 - 184 -036
L Multiy Aged-GFP - 357 040 Jilili] -338 - 176
Dg ; group Sham .o0g 067 804 128 144
- {E] 5. group
] Tile Sham Aged-NT3 118 0BG 080 -281 015
L Estim Aged-GFP - 265 il:7: Jilili] - 402 -128
(g Pairw Young-MT3 -.008 067 804 - 144 128
g @5@ Univa Based on estimated marginal means
=-{E] 6. group *
Titlpe a. Adjustrnent far multiple comparisons: Least Significant Diffierence (equivalent to no adjustments).
- Estirn *.The mean difference is significant at the .05 level.
@ Pairw
[ Multivd= o -
. e r

PASWY Statistics Processor is ready l_l_l_
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Supplementary Tutorial, Slide 46. Make sure you downloaded and unzipped the
“Supplementary Data 1” file from Nature Protocols or from

www.lawrencemoon.co.uk/resources/mixedmodels.asp

File>Open> “long_format.sav”
Analyze>Mixed Models>Linear

File  Edit ‘“fiesw Data

Tranzform

Analyze  Graphs

Lttilities

Add-onz Window:  Help

les

E= mm O - Feports b ﬂ E e j (Al ARLC
R | — d [P | &3 I . B
1 — u ['_"] g e Descriptive Statistics 3 &ﬁ 1 ' B e [l *\.) )
1:orat 1 Tahles 4 Wizible: 7 of 7 Wariab
rat Adult_ Comrere Eams r mean_preop WaYE outcorme
1 1 General Lingar Model 2 T3 0 1 &
2 1 Generalized Linear Modelz b 2 Rl
3 1 Mized Models L2 [ [ Linear... 3 10
4 1 ST TR 0 4 07
i 2
5 1 Regression X T3 0 5 03
Loyl
3 1 sdinear T3 0 3 06
Clazsify 2
7 1 - T3 0 7 03
Cimension Recduction 3
g 1 - T3 .0 g .03
Scale 2
S 2 Monparametric Tests b am 10 L 3
10 2 vy p fram 10 2 07
11 2 Survival y am 10 3 06
12 2 Muttiple Response p 1AM 10 4 07
13 2 Mizzing Walue Analysiz... am 10 5 03
14 2 hiutiple Imputation p o pam A0 B A6
15 2 Caomplex Samples B [1E@mM A0 7 7
16 2 Quality Contral B8N 0 g 10
17 3 ROC Curve... am 0B 1 03
15 3 Fatiln) STTET Sham 06 2 i3]
19 3 Adult Sham Sham 0B 3 10
20 3 Adult Sham Sharm 06 4 .03
21 3 Adult Sham Sham 0B 5 03
22 3 Adult Sham Sham 0B o 0
23 3 Adult Sham Sharm 06 7 .03
24 3 Adult Sham Sham 0B g 0
BT 4 Alilt el L BT 0 1 o7

]

K1)

[*]

]

Data View | Yariahle Vigw

Linear ..

PASYY Statistics Processor is ready
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Supplementary Tutorial, Slide 47 and Figure 3

File Edit “iew Data Transform  Analyze  Graphs  Uilties  Add-ons  Window  Help

SREE -~ Bikm 5 5Y @
"

et |Visible: 7 of 7 Variables
| rat || Adult_vs_Aged || injury || group || mean_preap || wae || outcome || var || var || war || war || war || var || var || war
1 1 Adult Stroke  Young-NT3 0 1 8 i
2 1 Adult Stroke  Young-NT3 inear Mixed Models: Specify Subjects and Repeated
1 Adult Stroke  Young-NT3
4 1 Adult Stroke  Young-MNT3 | click Continue for models with uncorrelsted terms.
5 1 Adult Stroke Young-NT3 Specify Subject variable for models with correlated random effects.
b L Adult Stroke  Young-NT3 Specify bath Repeated and Subject variables for models with correlated
7 1 Adult Stroke  Young-MT3 || residusls within the random effects.
1 Adult Stroke  YoungNT3 Subjects:
9 2 Adult Sham Sham | | & Adutt_vs_sged &b rat
10 2 Adul Sham Sham | | @ nury —
11 2 Adult Sham Sham | | 5 7% E
& MEan_jreop
12 2 Adult Sham Sham & autcame
2 Adult Sham Sharm
Repeated:
2 Adult Sham Sharm S
d WWEVE
2 Adult Sham Sharm
16 2 Adult Sham Sham
17 3 Adult Sham Sham
3 Adult Sham Sharm
3 Adult Sham Sham Repested Covariance Type: |Compound Symmetry i
_ 3 Adult Sham Sham Ante-Dependence: First Order -
21 3 Adult Sham Sharn EAR(U
2 3 Adul Sham Sham ™ AR Heterogensous
ARMAT 1)
3 Adult Sharm Sham 08 {compound Symmetry
3 Adult Sham Sham 05 Compound Symmetry: Correlation Metric
a5 4 Adult Stroke  Young-NT3 I Compound Symmetry: Heterogeneous | =
F] Dizgonal b I3 |_

Data View | Variahle “iews

| |PASIN Statistics Processor is ready | | | | |
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Supplementary Tutorial, Slide 48 and Figure 3

File  E Viewe  Data  Transform  Analyze  Graphs  Uilties  Adcd-ons Wincow  Help
SHE l e~ Bl N
|1 rat \viskle: 7 of 7 Varisbles
| rat || Adult_vs_Aged || injury || group || mean_preup” Wave || outcome || war || war || var || war || war || war || war || val
1 1 Adult Stroke Young-NT3 0 1 18 “
1 Adult Strake  Young-NT3 0 2 1B i
3 1 Adult Stroke  Young-NT3 0 3 A0
4 1 Adult Stroke Young-NT3 0 0
a 1 Adult EOICIR T 538 Linean Mixed Models
= 1 Adult Stroke Young o
7 1 Adult Stroke Young & et E |Q§egi::m\jnabla |
g 1 Adult Stroke Youngl | £ adut_ve_aged s @
9 2 Adult Sham A | & inury e
2 Adult Sharmn & W |18 orou Statis
2 Adult Sham 5 (B eans_|
2 Adult Sham J Covariate(s): E
2 Adult Sham 5 E & mean_preon |
14 2 Adult Sharn 3
15 2 Adult Sharn 2 Residual Weight:
16 2 Adult Sham S ol |
17 3 Adult Sham 2
i : puit sham S (o) st ot (o i)
19 3 Adult Sharn Sharn 06 3 a
3 Adult Sham Sharm 06 4 03
3 Adult Sharmn Shamn 0B & 03
3 Adult Sham Sham 0B B 0
23 3 Adult Sharn Sharn 06 7 3
24 3 Adult Sharn Sharm 0B g a 1l
(TR 4 fclult = Lt BT, o 1 o bl
1 _ [+
Data Uiewlw
| PASWY Statistics Processar is ready | | | | |
O - Z e) 2 & [©]




Supplementary Tutorial, Slide 49 and Figure 4

File Edit “iew Data Transform  Anslyze Graphs  Uilties  Add-ons Window  Help
3 [= -7 [ o o — o
H|HE -~ B M XY B 011 0®
| | |Visible: 55 of 55 Variables
| vat | Adulivs Aged | injury | group | mean_preop| wave | outcome | FXPRED 1 | PRED 1 | RESID_1 | FxPRED2 | PREI
130 17 Adult Stroke._Youna.hT3 0 - 1317 317 -
131 17 Adult Stro inear, Mixed Models: Fixed Effects - 0B41 1241
132 17 Adult stof e -.0264 1264
133 v Adult stre B Build term= © Build nested terms - 0837 D837
134 17 Adult Stro 0227 0773
135 17 Adult Stro Factars and Covariates: Model: 0089 0311
17 Adult Stroll | [T wawe — - 0251 0551
18 Adul Strof || L srous aroup 1989 2411 ]
18 Adult strof || mean_preon | wavEgroup 0375 1225
18 Adul Stro | T;ilﬂ:::ﬁeop 0252 1148
18 Adult Stro oupmean presp 0229 1171
18 Adul Stro wavetaroupmean_preop - 0045 0745
18 Adult Stro - 0380 0880
143 18 Adult Stro 0382 0218
144 18 Adult Stro 1142 0458
145 18 Aged strol| | (o) (B (Gaitin) =M= R | Fomove - 0B21 3221
145 19 Aged Stroff | B Term - 1041 2741
147 19 Aged Stro - 0541 2441
143 19 Aged Stro E Include intercept Sum of squares: 05E4 1938
143 19 Aged Stro _ 0059 1931
[Corﬂlnue” Cancel H Helgp ]
150 13 Aged Stro 3204 1796
151 19 Aged Stroke|  Aged-NT3 .04 7 13 1523 1523 -.0223 1523
152 13 Aged Stroke  Aged-NT3 .04 8 10 1544 1544 -.0544 1544
153 21 Aged Stroke  Aged-NT3 13 1 A2 3341 3341 0859 3341
154 ; 21 Anad Strnke  Anad-NT3 13 2 45 281 201 1739 201 - IE
[ ——

Data View | Varizhle Yisw:

& NATLR... ‘)2 Firg... -

|P.&.SIN Statistics Processor is ready | | | | |

74 start

[E 3 wicr...

& 2 Micr,.. -
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Supplementary Tutorial, Slide 50 and Figure 4

File Edit “iew Data Transform  Anslyze Graphs  Uilties  Add-ons  Window

2 0 o ~ Bl
I

I

1 et |Visible: 7 of 7 Variables

rat || Adult_vs_Aged || injury || group || mean_| r || war || war || war || var || war || war

~hiethiod ]
17 Adult Stroke  Young-NT3 ; : |

@§ Restricted Maximum Likelihood (REML)
17 Adult Stroke  Young-NT3

@ Maximutn Likelihood (L)
17 Adult Stroke  Young-NT3

17 Adult Stroke  Young- TS
17 Adult Stroke  Young- Madmum ferations: 100

17 Addult Stroke  Young- Mazimum step-halvings:

(=== == = = =
{0 s S
[ Rt AR o RSN =S T R O e e

17 Adult Stroke Young- & rat [ Print iteration history for every | step(s)
18 Adul Stroke  Young| | & adut | ]
18 Adult Stroke  Young &) injury rLog-Likelhood Convergence
139 18 Adult Stroke  YoungH ® phsolits © Relative
140 18 Adult Stroke Young e
141 18 Adult Stroke  Young
—Parameter Convergence
18 Adult Stroke  Young-
@ Apsoite © Relative
13 Adult Stroke  Young-
18 Adult Stroke Young-
145 19 Aged Stroke  Aged- ~Hessian Convergence
14E 19 Aged Stroke  Aged- @ Absoiute © Relative
147 18 Aged Stroke  Aged- value
148 19 Aged Stroke  Aged-NT3
19 Aged Stroke  Aged-NT3 Maximum scoring steps: | |
12 Aged Stroke  Aged-NT3 Singularity toierance:  |0,000000000001 -]
19 Agerd Stroke  Aged-NT3
152 19 Aged Stroke  Aged-NT3 [c . ][ c H ]
153 al Aged Stroke Aged-NT3
1hR4 0 21 Aner Stroke Aned-NT3 13 p AF |P|L
[ e it —————————————————————
-

I

|PASIN Statistics Processor is ready | | | | |
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Supplementary Tutorial, Slide 51 and Figure 5

File  Edit “iew Q a Transform  Analyze Graphs  Utilties  Add-ons  Window  Help
P [A]
% H & . - & iE ad 29 %
|1 :pat visile: 7 of 7 Variables
| ” Adult v Aged | in eSO | e | v | v ]
1 1 Adult -
1 Adult ~Estimated Marginal hMeans of Fitted Mol
1 Adult Factors(s) and Factar Interactions: Dizplay Means for:
1 Adult (OVERALL) COVERALL)
5 1 Al WSV WEEVE
& 1 Adult group aroup
7 1 Adult WEVEgroUp SYEVYETFOLR
] 1 Adult E
9 2 Adult
10 2 Adult
2 Adul
: Al ¥ igompare main effects
2 Adult Confidence Interval Adjustment:
14 2 Adult LsDinane) -
15 2 Adult rReference Categary
16 2 Adult @ rione (all pairwise)
17 3 Adult g"‘ﬁst
Last
(2] Cuztom
3 Adult Value
3 Adult
21 3 Adult
22 3 Addult |Continue I Cance Help
23 3 Adult
24 3 Adult Sham Sham 0B g 0 L
= A felult Sl v BIT2 1 5 hal
K™ [}]
—
ow v i)
| PASWY Statistics Processaor is ready | | | |
- [©] = [©] 2l [©]




Supplementary Tutorial, Slide 52 and Figure 5

File  Edit

Wiewn

Data

Tranzform

Analyze

Graphs  Uilities

Add-ons

Window:

=..-.-..-.

'
4

|Visible: 7 of 7 Variables

rat

|| Adult_vs_Aged ||

|| mean_preup"

WS E || outcame ” War

injury group var i

1 1 Adult Stroke Young-NT3 0 1 18 -
1 Adult Stroke  Voung-NT3 0 2 16 i

3 1 Adult Stroke Young-NT3 0 3 10

4 1 Adult Stroke Young-PT3 I

5 1 Adult Stroke|  YoungPEEER RN EETR TV EGN T E S

B 1 Adult Strake|  Young i Linear Mixed Models: ... [X]
I:? ! Adult Stroke| Young @b rat ~Fixed Predicted Values m

g 1 Adult Stroke  Young) | & adutt_vs_Aged B ooiedaes @
9 2 Adult Sharm o | & inury ] S e ( Estimation... |
2 Adult Sharm = = éegrees of freedam Statist
2 Adult Sham = rPredicted Values & Residuals— @
:12 2 Adult Sharn 3 [+ Predicted values

13 2 Adult Sham S [ Stancare arrors

14 2 Adult Sham 3 [] Degrees of freedom

15 2 Adult Sham S ¥/ Residusls
2 Adult Sharm S :
3 Adult Sham = (coniwe ) _carca ) )
3 Adult Sham S

19 3 Adult Sharn Sharn i3] 3 1a

20 3 Adult Sham Sham 0B 4 03

21 3 Adult Sham Sharn i3] 5 03

22 3 Adult Sham Sham 0B B 0

23 3 Adult Sham Sham 0B 7 03

24 3 Adult Sharn Sharn i3] g a 1
'T‘ A M calt Stenl no BT nl 1 L :

£ [v]
——
Data View W
PASWY Statistics Processor is ready | | | |
] e il : i3




Supplementary Tutorial, Slide 53:

= "Syntax1 - PASW Statistics Syntax Editor

File Edit “iew Data Transform  Analyze  Graphs  Utiities  Add-ons Run Toolz  Window  Help

SHellc~ HELI N PO 200 SRS H

DATAZET ACTIVATE
MIKED DATASET ACTIVATE DataSet3.
BMIXED outcome BY group wave WITH mean_preop

[CRITERIA=CINGS) MXITER(100) MASTEP(E) SCORING(T) SINGLULARD.000000000001) HCOMYERGED,
AESOLUTEY LCONVERGED, AE=0LUTE) PCONYERGED.D0ODD1, AE=0LUTE)

JFIXED=group wave rmean_preop group™vave group™mean_preop wave mean_preop groupwave™mean_preop |
SSTYPEE)

MMETHOD=REML

{REPEATED=wave | SUBJECT(rat) COWTYPE(CS)

10 fSAVE=FIXPRED PRED RESID

1 EMMEANS=TABLES(OWERALL)

12 JEMMEANS=TABLE S(group) COMPARE ADJ{L=0)

130 | [EMMEANS=TABLES (wave) COMPARE ADJ(LS0)

14 B JEMMEANS=TABLES(group™wave) .

15

o ‘ ‘ - Active: |DataSets =

0o @ e L b —

[dn)

Baa. -] Chwe. B2 Mat ... 4 End...



Supplementary Tutorial, Slide 54 and Figure 6

= "Syntax1 - PASW Statistics Syntax Editor

File Edit “iew Data Transform  Analyze  Graphs  Utiities  Add-ons Run Toolz  Window  Help

SHellc~ HELI N PO 200 SRS H

DATAZET ACTIVATE
MIKED DATASET ACTIVATE DataSet3.
CIMIXED outcome BY group wave WITH mean_preop

[CRITERIA=CINGS) MXITER(100) MASTEP(E) SCORING(T) SINGLULARD.000000000001) HCOMYERGED,
AESOLUTEY LCONVERGED, AE=0LUTE) PCONYERGED.D0ODD1, AE=0LUTE)

JFIXED=group wave rmean_preop group™vave group™mean_preop wave mean_preop groupwave™mean_preop |
SSTYPEE)

MMETHOD=REML

{REPEATED=wave | SUBJECT(rat) COWTYPE(CS)

10 fSAVE=FIXPRED PRED RESID

1 EMMEANS=TABLES(OWERALL)

12 JEMMEANS=TABLE S(group) COMPARE ADJ{L=0)

13 JEMMEANS=TABLE S(wave) COMPARE ADJ(LZ0)

14 JEMMEANS=TABLES (group™wave)

15 [EMMEANS=TABLES(group™wawe) COMPARE (group) ADJ(L=0)

=1 Zal PEMMEANS=TAE|LES(group*wa\re) COMPARE fwave) ADJLE0).

17

I'IB

o ‘ ‘ - Active: |DataSets =

0o @ e L b —

[dn)

Baa. -] Chwe. B2 Mat ... 4 End...



Supplementary Tutorial, Slide 55: Analysis using linear model and a
Compound Symmetric covariance structure and estimated using REML

i& *Output? [Ducument?] - PASW Statistics Viewer

File  Edit “iew Data Transform  Insert  Formet  Analyze  Graphs  Wilties  Add-ons Wincdow  Help
SHE ﬁ@l -2 WELFT OO ERPERES B
e
,@ Log =
& Mixed Model Anasigf| ®* Mixed Model Analysis
-] Title
[ MNotes
[ Active Dataset [DataSetd] C:h\Documents and Settings)Lawrence Moon'Desktop)\NATURE PROTOCCLS FOR TRIPYSPSS files)long format.sav
[ Model Dimensi
L Information Cri Model Dimension®
& {E] Fixed Effects - .
Title Mumber of Covariance Mumber of Subject Mumber of
=] Levels Structure Parameters Wariahles Subjects
-~ L@ Type Il To Fixed Effect Intercept 1 1
& {E] covariance Pa ied Hiects niereen
[ Title group 4 3
[ Estimates wave a 7
-] Estimated Marg mean_preop ] ’
-] Title .
- 1. Grand Group * wave 3z 7
E-{E] 2. group Group * mean_preop 4 3
[ Title WaVE * mean_preop ] T
@ ESTIm H group = wiave * a3 21
- Pairw mean_preop
[ Univa Repeated Effects  wave 8 | Compound 2 | rat
& {E] 2. wave Symmetry
(] Title Total ag ‘ BB )
g Estim a. Dependent Variahle: outcome. Nt
@ Pairw
- Univa
@ 4. group * Information Criteria®
B {El A group *
. Titla -2 Restricted Log ST
- Likelihood
g Estim Akaike's Informati
. aike's Information
% Pains Criterion (AIC)
L Univa
Hurvich and Tsai's
=-E Em}m - Criterion (A1CC)
T'tl'? Bozdogan's Criterion -G97.398
- Estim (CAIC)
- F'al.rw Schwarz's Bayesian -693.398
- Unival= Criterion (BIC) | |
4 |P| The infarmatinn criteria are dicnlawverd Al

| |PASW Statistics Processor iz ready | | |

o Start E -~ | v [E] 4 .. 3w, -~ D2F. -~ Mza.. 0§ rp-... BI§ Mat ... 4 End... T4ar.. - g2M. - l&l'ﬂ,r_:-:l__.-..'_*Jf’ U % zo:so



Supplementary Tutorial, Slide 56

i& "Qutput? [Dncument?] - PASW Statistics Viewer

File Edit “iew Dsta Transform  Insert  Format  Analyze  Graphs  Uilties  Add-ons Window  Help
: o i —
SHE R @- 2 BB OO FERPES
@ Log - | a. Dependent Variahle: outcame. =
B {E] Mixed Madel Analys
-+ Title .
[ Notes Fixed Effects
L3 Active Dataset
L Model Dimensi Type Ill Tests of Fixed Effects®
- Infarmation Cri
= i Source Denaminatar
=& FE‘TEI'TEC‘S Nurmerator df of F Sig.
=] Title
-8 Type Il Te Intercept 1 44719 | 49.791
B2--{& Covariance Pa wave 7 43734 2643
Title group 3 44821 | 10298
@ Estimates wave * group 7 43975 10
E--{E] Estimated Marg
- (] Title Mean_praop 1 44844 a4
- 1. Grand Wave T mean_preop T 43.883 543
- - graup * mean_preop . .
=&l 2. wave * 3 45387 058
~ I Tite wave * group * il 44934 663
- ESflm i mean_preop
% Eal.rw a. Dependent Variahle: outcome.
niva
B-{E 3. graup
E';'fi’m Covariance Parameters
@ Pain
- Univa Estimates of Covariance Parameters®
- 4. wave * g -
B E' 5. wave * g Parameter Estimate | Std. Errar
. Title Repeated Measures UK {1, 1) 009506 0ozood
- Estim UMz 1y | 004106 | 001880
% Pairu UMz | o11T4s | ooz476
- Univa
B [ 6 wave * g Un (3 | 002102 | 001664
() Title UMz | 004192 | Do1922
- Estim UN (a3 | 012650 | 002667
% Paina Un 4y | oozrst | oois20
- Lgg Univag=
3 —lTl N (4,2} 0020145 001653 E

:4 Start e r 2 6 ® B winda. .. & MATUR... 6 2 Micr... ~| ©)2Fire... - | Al Endnat... 2 ET



Supplementary Tutorial, Slide 57: Comparing -2LL from two different models

File Edt “iew Data Transform  Apalyze Graphs  Uilties  Add-ons  Window

% - D Q Compute Yarishle. ..
Al i E;_ﬂ
- — Court Values within Cazes...
1t I <hift Vellos visile: 7 of 7 Variables
| rat e ) B Y, ” mean_preop ” Wave || outcome " war || var ” var ” var || war || var || var ” val
1 B T3 0 1 18 -
|2—| Recode into Different Yariables... 3 0 3 G i
3 Eﬂ Automatic Recode. . = 0 3 10
4 f}ﬁ “isLal Binning.. T3 0 4 o7
5 Bﬁ Ciptimal Binning... T3 n 5 n3
5 Prepare Data for Modeling » T3 n 5 05
7 % Rank Cazes... T3 0 7 n3
g = Date and Time Wizard... T3 0 g .03
a o Creste Time Series... am 10 1 .09
Ef Replace Missing Walues... am 10 2 07
@ Random Number Generstors... am 0 3 OB
BB Fun Fending Transtorms Cirl+G am 10 4 07
2z AU Sharm Sham 10 5 03
2 Adult Sharn Sharn 0 B 16
2 Adult Shar Sharn 10 7 07
2 Adult Sharn Sharn A0 8 10
17 3 Adult Sham Sharmn 06 1 .03
18 3 Adult Sham Sham 0B 2 06
19 3 Addult Sham Sharn 06 3 A0
20 3 Adult Sham Sham 0B 4 03
21 3 Adult Sham Sham 06 5 .03
22 3 Adult Sham Sham 0B & 0
23 3 Adult Sham Sham 0B 7 03
24 3 Adult Sham Sham 0B g 0 L
e 4 el el L BT n 1 5 bl
E1™ [F]
——
Data View  “arizable Yiew
|C0mpute Varizhle. .. P& S Statistics Processor is ready | | | | |

g @) G A o




Supplementary Tutorial, Slide 58: Comparing -2LL from two different models

File Edit “iew Data Transform  Anaslyze Graphs  Uilties  Add-ons

Wiinclon:

1% *

SHE ln'f"ﬂ T A
|

tit Compute Variable

rat || Adult_vs_Aged || inj

|Visile: 7 0f 7 Variables

” war || war || war ||

]
.
|1—| ! Adult Target Yariahle: Mumeric Expression:
! Adult Improvement - [-coFcHisac 34)
T & Label...
4 1 Adult e
5 1 Adult &b rat Y
Aciuft Aed
5 1 Adult % -u —vEAE Function graup:
injury
1 Adult & srowe Al =
1 Adult mean_preop Artthmetic
|II 9 Adult H:I - CDF & Mancertral COF
& autcome Conversion
10 2 Adult Current Date/Time
" 2 Adult Dste Arithimetic
17 .l Adult Dt Creation h
13 2 Adult ﬁ Functions and Special Variables:
2 Adult 1 Colf Bernoull “
Colf Beta
2 Adult COF CHISG(uant, of). Numetic. Returns the cumulative cat Binam
2 Adult nrobability that 2 value from the chi-square distribution, with ’
df degrees of freedom, will be less than quant. Colf Brvnor
17 3 Auult Coff Cauchy
18 3 Addult Caif Chisg
19 3 Adult Caf Exp
20 3 Adul o
ult Cdf Gamma
3 Adult (optional case selection condition) Colf Geom
3 Adult Colf Halfrrm -
3 Adult [ Cl ] [ Paste ] [ Reset ] [Cancel ] [ Help ]
24 3 Adult
25 4 Adult Stroke Young-MT3 0 1 25 A
S — [M
—

Data View | Variable Yiew:

|PASW Statistics Processar is ready | | | | |

7S start

) Z Fire... =

4 2 Micr... -

£ EndMat. ..



Supplementary Tutorial, Slide 59: Comparing -2LL from two different models

File Edit “iew Data Transform  Anslyze Graphs  Uilties  Add-ons  Window
: = —
SHE -E’f"‘! B = 119 W *$
1 : Impravement | 79754545430483 |Visihle: 8 o B Variables
| rat || Adult_vs_Aged || injury || group || mean_prenp” wave || outcome || Improvement || wvar || war || war || var || var || wal
1 1 Adult Stroke  Young-NT3 0 1 18 .80 -
1 Adult Strake  Young-NT3 0 2 16 a0 i
3 1 Adult Stroke Young-MT3 0 3 A0 80
4 1 Adult Stroke Young-MT3 0 4 07 R=1]
5 1 Adult Stroke Young-MT3 0 a .03 .80
5 1 Adult Stroke  Young-NT3 0 B 06 .80
1 Adult Strake  Young-NT3 0 7 03 80
1 Adult Stroke  Young-NT3 0 8 03 80
R 2 Adult Sham Sham 10 1 03 80
10 2 Adult Sharn Sharn 10 2 07 80
11 2 Adult Sham Sham A0 3 0B R=1]
12 2 Adult Sham Sham 0 4 07 .80
13 2 Adult Sham Sham 0 5 03 .80
2 Adult Sham Sham 10 B 1B 80
2 Adult Sharn Sharmn A0 7 07 80
2 Adult Sham Sham 10 8 10 80
17 3 Adult Sharn Sharn 0B 1 03 .80
18 3 Adult Sham Sham .08 2 0B R=1]
19 3 Adult Sham Sham .06 3 .10 .80
20 3 Adult Sham Sham 0B 4 03 .80
3 Adult Sham Sham 06 5 03 80
3 Adult Sharn Sharmn 0B B 0 80
3 Adult Sham Sham 0B 7 03 80
24 3 Adult Sharn Sharn 0B g 0 .80
25 4 Adult Stroke Young-MT3 0 1 25 .80 |E
e — [

Data View xariahle ﬁiew

| |PASW Statistics Processar is ready | | | | |

& HATUR. .. 6 2 Micr... = | ©)2Fire... - | Al Endat... S 3PAS.. - E32Mcr.. + g Linear ...



Supplementary Tutorial, Slide 60 and Figure 7:
Analysis using linear model and CS covariance structure
estimated using REML

i *0Output3 [Document3] - PASW Statistics Viewer

File  Edt “iew Data Tranzform  Insett  Formst  Analyze  Graphs  Lilities  Add-ons  Window  Help

SHAA Y M r » AFHI 0O & PR B

=13

TPl Log — s — =
B {E] Mixed Model Analys
-+{E] Title .
[ Motes Fixed Effects
: Active Dataset
L@ Model Dimensi Type Ill Tests of Fixed Effects®
- Informatian Cri
= i Source Denominatar
= EI FIXE?I’EIZEHS Numerator df df F
L@ Type I Te Intercept 1 47.008 | 131126
&--{E] Covariance Pa AR 7 336.463 6797
group 3 43.011 236837
wave * graou 2 336,633 1,600
&--{E] Estimated Marg group
[ Title mean_preop 1 48.599 607
—Lg 1. Grand 3. Dependent variahle: outcome.
&--{E] 2. wave
- {E] Title
L Estim { Covariance Parameters
@ Fairwi
L Univa
- 2. aroup Estimates of Covariance Parameters™
-~ {E] Title Parameter Estirnate | Std. Error
g Estim Repeated Measures S diagonal offset | 007501 | .000579
[P
airwi
L Univa CS covariance 002281 | .000GG4
L 4. wave * g a. Dependent Variahle: outcome.
& & 5. group *
(] Title
[ Estirn Estimated Marginal Means
[ Pairw
- Univa
b
E‘E' B group * 1. Grand Mean
[ Title 95% Confidence Interval
% Espm Mean Std. Error df Lower Bound | Upper Bound
airw
d
0 Univale 161 010 | 47.822 140 182 -
Ii“—lﬂ
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Supplementary Tutorial, Slide 61 and Figure 7

& *Output3 [Document3] - PASW Statistics Viewer,

=l

File Edit “iew Data Transform  Inzert  Format  Analyze  Graphs  Utilities  Add-ons Window  Help

SHER M e~ GBLAGO ERR

,IE LCIQ - AJEU-LoEE LT T NN Hib.H0g ey LAt -
Elel Mixed Model Analys Il Young-hT3 A0ra 015 47 624 0r7 36
+{E) Title Sham 053 033 47.623 -.001 A3
L[ Active Dataset ?hgannvia'giraéggj%afsasring inthe model are evaluated at the following values:
% r‘:?odr?_r:;:;nnegfil b. Dependent Variahle: outcome.
&--{E] Fixed Effects
I;}:]EE i Te Pairwise Cumparisunsb
B--{E] Covariance Pa (I} group ) group 35% Confidence Interval for
Title Differenced
-L§ Estimates ~ Mean
EIEIET_:ITEU Marg leferﬁ)nce ¢ Std. Error df sid Lower Bound | Upper Bound
LB 1. Grand Aged-MT3  Aged-GFP -047 0z 48531 0249 -8l -0z
B [E] 2. wave Young-NT3 409" a1a 47.708 0o 070 148
[ Title Sham 4807 035 47.671 000 079 221
L Estim { Rged-GFF Aged-NT3 0T 020 | 48531 035 002 081
% Ei'i:: Young-NT3 1507 01 | 48230 108 192
=& 3. aroun Sham 197 036 47.889 000 19 264
[ Title Young-MT3  Aged-MT3 -10g 014 47708 ) 148 -o70
% g;:'n':‘r Ager-GFF 1507 07 | 48230 _ 182 108
(g Univa Sham 04z 036 47.628 255 -031 A14
L 4. wave * ¢ Sham Aged-NT2 - 1807 038 47671 y 221 - 074
=-E s group * Aged-GFP - 187" 036 47.384 non - 264 -4
T”"? Young-MNT3 -.042 036 47628 255 -114 031
% E;:Inn; Based on estimated marginal means
-G Univa * The mean diffierence is significant atthe .05 level.
I'_—'IE 6. group a. Adjustment for multiple comparisons: Least Significant Difference {equivalent to no adjustments).
E:t?m b, Dependent Yariable; outcome.
gl P ainwi
% Unival= Univariate Tasts™ hal
P

PASW Statistics Processor is ready
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Supplementary Tutorial, Slide 62

LB

i *0Output3 [Document3] - PASW Statistics Viewer
File  Edt “iew Data Tranzform  Insett  Formst  Analyze  Graphs  Lilities  Add-ons  Window  Help

Model Analysis < A _ — -
e ¥ = 7 Aged-MT3  Aged GFP -048 035 | 283544 021
otes Young-MT3 07T 034 | 280888 140
ctive Dataset Sham 089 061 277155 210
odel Dimensian Aged-GFF  Aged-NT3 048 035 | 293544 17 -~ 118
nformation Criteria -
e Effects Young-MT3 22 037 | 28887 001 048 195
) Title Sham 37 063 | 281.456 031 013 262
L& Tvne Il Tests of Fixed Effects Young-NT2  Aged-NT3 073 034 | 280688 033 140 -.00B
aTr!:"CE Parameters Aged-GFP 127 037 | 286.931 001 -185 -048
=] Title
0B Esfimates of Covariance Pa Sham 016 063 | 275.252 804 -.108 139
stimated Marginal Means Sham Aged-NT3 -088 0BT | 277155 150 710 032
=) Title Aged-GFP 137 063 | 281456 031 -262 -013
g 12 Grand Mean foung-NT3 -016 063 | 275.252 -139 108
L wave -
B Tite 5 Aged-MT3  Aged GFP 153 035 | 283544 000 132 -083
[ Estimates Young-MT3 A1 034 | 280888 . 044 178
- Pairwise Comparisons |_ff Sham 114 061 | 277155 064 -.007 235
EM@ Univariate Tests Aged-GFP Aged MT3 REES 035 | 293544 000 083 732
L Eraup -
1 Tite Young-MT3 364 037 | 28887 000 190 337
L Estimates Sham 267 063 | 281.456 000 142 391
[ Pairwise Comparisons Young-NT3  Aged-NT3 T 034 | 280688 001 178 -043
g Univariate Tests Aged-GFP - 264 037 | 286.931 000 -337 -190
L& 4. wave *group
] 5. groun ~ wave Sham 003 063 | 275.252 963 -120 126
[ Title Sham Aged-NT3 114 0BT | 277155 054 -735 007
- Estimates Aged-GFP - 267 063 | 281456 000 -.391 -142
' % Ea'_“""_setCTﬂmfa”S””S YaURg-MT3 e 063 | 275252 963 -135 120
e nivariate 1esis
E' B. oroup * wave Based on estimated marginal means
- Title a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).
@ Estimates * The mean difference is significant at the .05 level.
g Ea'.n’w?et C_?m?arlsuns h. Dependent Wariakle: outcome.
nivariate Tesis
id =
1 e ——_—_————
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Supplementary Tutorial, Slide 63

File Edit “iew Data Transform  Analyze Graphs  Uities  Add-ons Window  Help

o} llﬁﬁ

D = . » - 3
H I'-’_'_—'d = @ = :iF Chart Builder : ::2 Element Properties
1

Yariables: Chart preview uses example data | Edit Properties of: Wariahles
| rat | Adult_vs_Aged | injury & rat Esils E ik
0 1 Adult  Strok) | g Acut_vs_aged b (Bart) =
B Y-dxisl (Barl)

2 1 Adult Strol | &b inury — —

i Adut Stol [Shoee L Statstics
& mean_preop H '

4 1 Adult Strok ol wave | \ varishle: ¢ Residusls

5 1 Adult Strod | & outcome g / | statistic

B 1 Adult Strok | & Fixed Precicted vabies... i | £ | \ re— -
7 | 1 Adult Sirgh| | & Predicted values [PRE... |[[ | T | )
] Adult Strok y Residuals [RESID_1) i i =

: : ~

III 2 Adult Sha LA - [ Display normal curve
2 Adult Sha Mo variables selected & Fesiduals . Bl oisplay error bars

11 2 Adult Sha mmememed ~Error Bars Represent

12 2 Adult Sha @ Confidence intervals
IER : Adult - Shal  Golery | pasc Senerts | GraupsPan D ThesFocrtes | || ool

14 2 Adult Sha R E— ' @ standard error
2 Adult Shal [ ormes ; Mutiplier: {2

16 2 Adult Sha Biar Cptions... @ standard deviation

17 3 Adult Sha Ling |-|-|_H-| H hfultiplier: |2

Ares

18 3 Adult Sha FieFolar

19 3 Adult Shal  |scatterDot Bar Style:
3 Adult Shal  [Histogram L -
3 Adult Shay ~ [Ton-Low

Boxplat

3 Adult Sha Dual Axes

23 3 Adult Sha

24 3 Adult Sha st | ((ctose | Hen | | |

E1” — [H]
“ariables PASW Statistics Processar is ready | | | | |
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Supplementary Tutorial, Slide 64

Outp Do g PA d L]
File  Edit “iewe Data  Transform  Insert  Formast  Anslyze  Graphs  Ltiities  Add-ons Windoww  Help
D "' &
=1L - @ =
> + = i i = @
) [ -
@ Estlmates - GGraph
i @ Residual Cova
&-{E] Estimated Marg
...... = Title [DataSetZ] C:%\Documents and Settings‘Lawrence Moon‘\Desktop'\Nature ProtocolshLadder using correct data filel\contra forelimbh doub
------ Lg 1. Grand
B {E] 2. wave
-[E Title
- ] =-.00033
L Estim Stel. Dev. = 0948805
@ Pairw 60.071 MN=417
- Univa
E-{E] 3. group
(] Title
. 50,0 |
|
40071 /
= _
(]
: ] X
L0
=
w P
2 3007 /
w
2007
10.07
o T T T
-.2000 .0ooo 2000 4000
Residuals -
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Supplementary Tutorial, Slide 65

Dutp Do g P A d

L]
File  Edt “iew Data Tranzform  Insett  Formst  Analyze  Graphs  Lilities  Add-ons  Window  Help
SH S @@- - RO E PR B
E-&EJ Output CET
F;‘% TI‘_JT:'garTEStS FILE='C:%“Documents and Settings‘\Lawrence Moon%Desktop'Nature Protocols‘\Ladder using correct data filelcontra foreliwh dou
[ Title ble checked FINAL 1 long format with residuals.sav'.
DATASET NAME DataSetl WINDOWFRONT.
5] Active Dataset NEAR TESTS

L& One-Sample Kol /E-5 [NORMAL)= RESTD_1

SMISSING ANATYSIS.
= NPar Tests

[DataSetl] C:hDocuments and SettingsiLawrence MoonhDesktophiNature Protocols‘\Ladder using correct data filebcontra forelimb double

One-Sample Kolmogorov-Smirnov Test

Residuals

q M 17
Mormal Parametersa-b ean -.0003450

Std. Deviation 0948804

Most Extremne Differences  Absolute 058
Fositive 058

Megative -.034

Kolmogarow-Smirnoy Z 189
Asymp. Sig. (2-tailed) 1143

a. Test distribution is Marmal.

h. Calculated from data.

3
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Supplementary Tutorial, Slide 66: The vast majority of circles fall on the diagonal line,
with only a few outliers (green circle). This Q-Q plot indicates the assumption of
normality is reasonable.

i *0Output1 [Document1] - PASW Statistics Viewer

File  Edt “iew Data Tranzform  Insett  Formst  Analyze  Graphs  Lilities  Add-ons  Window  Help

ER A e » HBLAGO ERRD B

= @ Output Ihe cages are Unwelgnied.

(B Log
E| MNPar Tests B
_ El B Tille Residuals

{2 Motes
: (8 Active Dataset
¢ be[H One-Sample Kol Normal Q-Q Plot of Residuals
w8 Loy
g - PPIct

-v. Title

[ Notes
[ Active Dataset
[ Madel Descriptio
& Case Processing
- Estimated Distrib
B E] Residuals

- [[E] Title

o[[5) Normal @-0 §

o[ Defrended N

Expected Normal Value

T T
0o 01

Observed Value




Supplementary Tutorial, Slide 67: A scatterplot of the residuals against their predicted
values shows no obvious correlation within groups. However, the variability of the
residuals is smaller for the sham and young groups than for the two aged groups.

Outp Do - PA 3 owWE =

File Edit “iew Data Transform  Inzert  Format  Analyze  Graphs  Utilities  Add-ons Window  Help

SHe’RNE e JELF 9O EFRPE» B

= {E output I
,@ Lo 5
B {E] NPar Tests Graph
[ Title
Motes [Dataletl] C:\DIocuments and Settings‘Lawrence Moon'Desktop“Nature Protocols‘Ladder using correct data file'contra forelimk doul
L[ Active Dataset
L@ One-Sample Kol
IB Log 0.4000- -
B @ PFIot ' O Aged-NT3
[ Tie ) Aged-GFP
. Motes a Young-NT3
[ Active Dataset o % O spen
L Model Descriptio © °
(g Case Processing o
[ Estimated Distrib 02000 %° 000 t
&--{E] Residuals . o @ud“ 0, 200
S [ Tithe %© & o908 &
& o0 o Yo o [
e[ Normal Q-0 § " g o ® o o
s [0 Detrended b { ';’ 00 209 00 o S®° o
Lo 3 ole, .o @G @0 °F o
E‘E Graph o 000 & 35 © :'}J 8] o
.,. Title O 00000 o Qoo O °> B
i) Motes o % %80@ ) é:QJ @, @ N
e L[ Active Dataset DO o @%f %pgc P
“ef[] Statter of RESID_| & By @~
oy WP o S o5 9%8
@' B @ o]
o o
@® “®@ o
-0.2000 o
o
o
T T ! ! :
0.0000 0.1000 0.2000 0.3000 0.4000
Predicted Values
=
. |
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Supplementary Tutorial, Slide 68: Making the model more parsimonious

File Edit “iew Data Transform  Analyze  Graphs  Uilties  Add-ons  Window  Help

SHE O v ~« Bl =1 48 §

ey YA

1 - Improvement | 9754546430483 |Visible: 8 of 8 Variables
| rat || Adult_ws_Aged || injury || group || mean_preap || WiEYe || outcarme || Improvement || war || war || var || var || var || wal
1 1 Adult Stroke  Young-MNT3 .0 1 15 .60 i
2 1 Adult BIELE 3 Linear Mixed Models: Fixed Effects E3
1 Adult Strakd
4 1 Adult Strokg | 7 EEEE
5 1 Adult Strokd ® Build terms © Build nested terms
6 ! Acult Strokg Factors and Covariates: Model:
7 1 Adult Strokg T wrave —
1 Adult Strokd || [ group aroup
g 2 Adult Sha |# mean_preap vravetgroup
10 2 Adult Sha mean_preop
11 2 Adult Sha
12 2 Alult =ha
2 Adult Sha
2 Adult Sha
2 Adult Sha
16 2 Adult Sha + Ey* CWMithin] Clear Term Acidd Remaove
17 3 Adult Sharg | Build Term:
3 Adult Sha
3 Adult Sha Sum of squares;
3 Adult Sha
L 3 Adult Sha [Corﬂinue” Cancel H Help ]
22 3 Adult Sha =han i 7 iy o0
3 Adult Sham Sham 06 7 03 80
3 Adult Sham Sham 06 8 a a0
25 4 Adult Stroke Young-MT3 0 1 25 .80 |E
[ e [

Data View xariahle iiew

| |PASIN Statistics Processor is ready | | | | |




Supplementary Tutorial, Slide 69: Analysis using CS covariance structure
with estimation performed using REML

= "Syntax7 - PASW Statistics Syntax Editor

File Edit “iew Data Transform  Analyze  Graphs  Utiities  Add-ons Run Toolz  Window  Help

SHEMe~ AFLIA B PO IO SRS H HOORE B =

DATAZET ACTIVATE 1
MIKED o, DATASET ACTIVATE DataSetd.
3 UMIXED outcome BY group wave WITH mean_preop
4 [CRITERIA=CINGS) MXITER(100) MASTEP(E) SCORING(T) SINGLULARD.000000000001) HCOMYERGED,
g AESOLUTEY LCONVERGED, AE=0LUTE) PCONYERGED.D0ODD1, AE=0LUTE)
5 {FIAED=group wave group™wave mean_preop | SSTYPE)
7 MMETHOD=REML
a /REPEATED=wave | SUBJECT(rat) COWTYPE(CS)
9 fSAVE=FIXPRED PRED RESID
10 {EMMEANS=TABLES(OWERALL)
1 JEMMEANS=TABLE S(group) COMPARE ADJ{LZ0)
12 JEMMEANS=TABLE S(wawve) COMPARE ADJ(LE0)

1300 EMMEANS=TABLE S(group™ware) l
14

| PASW Stafistics Processorisready | | n13cCal30 | | |

r’.i' start e r-rEe 6@ [&] 3 Micr... O... Wi .. | Duricki... ) 2 Fire... L#| Endhlat. .. T 3 Pas - B2zMer.. - 3 ado.



Supplementary Tutorial, Slide 70:

= "Syntax7 - PASW Statistics Syntax Editor

File Edit “iew Data Transform  Analyze  Graphs  Utiities  Add-ons Run Toolz  Window  Help

SHellc~ HELI N PO 200 SRS H

DATAZET ACTIVATE
MIKED DATASET ACTIVATE DataSetd.
CIMIXED outcome BY group wave WITH mean_preop
[CRITERIA=CINGS) MXITER(100) MASTEP(E) SCORING(T) SINGLULARD.000000000001) HCOMYERGED,
AESOLUTEY LCONVERGED, AE=0LUTE) PCONYERGED.D0ODD1, AE=0LUTE)
{FIAED=group wave group™wave mean_preop | SSTYPE)
MMETHOD=REML
/REPEATED=wave | SUBJECT(rat) COWTYPE(CS)
fSAVE=FIXPRED PRED RESID
10 {EMMEANS=TABLES(OWERALL)
1 JEMMEANS=TABLE S(group) COMPARE ADJ{LZ0)
12 JEMMEANS=TABLE S(wawve) COMPARE ADJ(L50)
13 JEMMEANS=TABLE S (group™wave)
14 JEMMEANS=TABLES (group™wave) COMPARE (group) ADJ(LE0)
15 L‘ll JEMMEANS=TABLES (group™wave) COMPARE (wawe) ADJ(L=0).
18P

o ‘ ‘ - Active: |DataSetd ~

0o @ e L b —

[dn)

PASW Statistics Processar i ready | | |In 16 Cal 0 | | |
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Supplementary Tutorial, Slide 71.:

i "Dulpuﬂlf] [Dncumenﬂﬂ] - PASW Statistics Viewer

File Edit “iew Dsta Transform  Insert  Format  Analyze  Graphs  Uilties  Add-ons Window  Help
ﬁHbﬂ@@. - BBLTOOFPES H
T
B Log - Mixed Model Analysis
& {E] Mixed Madel Analys
-] Title
I Motes [DataSetd] C:h\Documents and Settings)Lawrence Moon'Desktop)\NATURE PROTOCCLS FOR TRIPYSPSS files)long format.sav
--[[f Active Dataset
L Model D!mens_| Model Dimension®
g Infarmatian Cri
B--{E] Fixed Effects Murmber of Covariance Murmber of Subject Murmber of
El Title Levels Structure FParameters Variables Subjects
@ Type lll Ta Fixed Effects Intercept 1 1
I:—:IEl Cavariance Pa droup 4 3
Title WAVE g 7
: Estimates .
B--{&] Estimated Mard group Twave 32 7
Title mean_praop 1 1
- 1. Grand FRepeated Effacts  wave 8 | Compound 2 | rat a3
= E' 2. graup Symmetry
Title Total a4 35
- Estim H a. Dependent Variable: outcome.
L Pairw
- Univa
Information Criteria®
[ T
Tite 2 Resticted Log _BEE.038
g Estim Likelihood
L Pairy Akaike's Infarmation -651.028
- Univa Criterion (AIC)
-~ 4. group Hurich and Tsai's -651.007
= @ a.group ™ Criterion (AICC)
- (] Title Brozdogan's Criterion -641.137
-~ Lg Estim (CAIC)
- @ PEIFW Schwarz's Bayesian -643.137
Criterian (BIC)
The information criteria are displayed
in smaller-is-better forms.
a. Dependent Variahle: outcame.
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Supplementary Tutorial, Slide 72:

i "Dulpuﬂlf] [Dncumenﬂﬂ] - PASW Statistics Viewer

File Edit “iew Dsta Transform  Insert  Format  Analyze  Graphs  Uilties  Add-ons Window  Help
Ha:ﬁ@l - HELF OO FRPEH B
T
8 Log =
= e woet b Fixed Effects
-] Title
- Motes
LB Active Dataset Type Il Tests of Fixed Effects®
@ Model D!mens_| Source Denominatar
g Information Cri Murreratar df f F Sig.
-] Fixed Effacts Intercept ] 47008 | 131126 000
Titl
=] Title
[ Type Il Te graup 3 48.011 23637 .aoo
[—]E Covariance Pa WiVE T 336463 67497 aon
Title group * wave 21 336.633 1.600 047
- EE;_ Estt'rgah;% mean_preop 1 48,599 07 440
= stimated Marg
-] Title a. Dependent Variahle: outcame.
- 1. Grand
&-{E] 2. graup )
[ Title Covariance Parameters
-[ Estim {
% Elili:: Estimates of Covariance Parameters®
[-}---@ 3. wWave Parameter Estimate | Std. Error
-] Title Repeated Measures  CSdiagonal offset | 007501 000579
% §5T”’” S covariance 002281 | 000664
Sirw
@ Univa a. Dependent Variable: outcome.
- (& 4. group*
B @ 5. group * ) )
~{E] Title Estimated Marginal Means
L Estim
% Eallrw 1. Grand Mean®
niva
6. group * 95% Confidence Interval
Title Mean Std. Errar df Lower Bound | Upper Bound
- Estim AB13 010 47,822 140 182
@ P airi - - -
@ Uni a. Covariates appearing in the model are evaluated at the —
nivals followinn values mean arenn= N485

[ ——— ; - R 3 -
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Supplementary Tutorial, Slide 73:

i& *Qutput10 [Document10] - PASW Statistics Viewer

File Edit “iew Dsta Transform  Insert  Format  Analyze  Graphs  Uilties  Add-ons Window  Help
; . Ch = s .- == s
: . == = e
SHeERA M -~ HELF OO EPERE S B
rs
& {E] Mixed Madel Analys Estimates”
""' L'ﬂf group 895% Confidence Interval
g Motes
3 % active Datazet Wean Std. Errar df Lower Bound | Upper Bound
i i Aned-MT3 2154 013 43018 1490 241
[ Madel Dimensi
[ Infarmation Cri Aged-GFP 2574 015 45,963 227 287
=& Fd Effects Yaung-MT3 074 015 | 47.524 077 136
=] Title a
@ Tyne lll Te Sham 0645 033 47623 -0 a3
B--{E] Covariance Pa a. Covariates appearing in the model are evaluated at the following values:
Title mean_preop = 0485
L& Estimates b. Dependent Variable: outcame.
E--{&] Estimated Marg
- [ Title
@ 1. Grand Pairwise l:umparisunsb
& zﬁrnun (I group Dy group 95% Confidence Interval for
- Title Differences
~Lig Estim) 4 Mean
- Pairw Difference (-
@ Univa i) Sid. Error df Sigd Lower Bound Lpper Bound
&- & 3. wave Aged-NT3  Aged-GFP -047 020 | 4883 038 -.081 -.002
-{E] Title Young-MT3 1og" 018 | 47.798 000 070 148
% EST“’” Sham 1607 035 | 47.671 .0on 079 221
airw
- Univa Aged-GFP  Aged-MT3 047 020 | 4853 039 002 081
- 4. group * Young-MT3 1807 021 48,230 .00o 108 192
&8 5. group* Sharm 197 036 | 47.888 .0on 119 364
E't't'? Young-NT3 | Aged-NT3 109 018 | 47798 000 148 070
stim .
L Painw Aged-GFP -150 021 | 48.230 000 -182 -108
- Lg Univa Sham 042 036 | 47628 255 -.031 114
6. group ® Sham Aged-MT3 - 15607 034 47671 .noa -2 -074
E:Em Aged-GFP -182 03 | 47.889 000 - 264 -119
L Painw Young-MT3 -.042 036 | 47628 255 -114 031
@ Unival= Based on estimated marginal means
P

ecCcr@oa
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i& *Qutput10 [Document10] - PASW Statistics Viewer
File Edit “iew Dsta Transform  Insert  Format  Analyze  Graphs  Uilties  Add-ons Window  Help

SHER/ Me aBbA S ERRD

- Sham -.008 . 275.252 805 -132 15
=& Med_"”ﬂde'*”*”a'YS Sharmn AQE-MT3 -106 061 | 275.940 085 -337 015
‘ L'Efes Aged-GFP -123 D63 | 278.948 052 - 246 o1
[ Active Dataset foung-NT3 003 063 | 2745.252 805 -115 132
-1 Model Dimensi 7 AQed-NT3  Aged-GFP 048 035 | 293544 171 BET: 0z
g Information Cri Young-NT3 ory 034 | 280688 033 006 140
= F[‘T:;ZBHS Sham 089 051 | 277155 150 032 210
(B Type Il Te AQed-GFP  Aged-NT3 043 035 | 293544 171 0z e
B[ Covariance Pa Young-NT3 127 037 | 28693 001 043 195
E‘;‘t‘?mates Sham 137 063 | 281.456 03 03 262
B {E] Estimater Marg Young-MT3  Aged-NT3 07T 034 | 280688 033 140 ~006
(] Title Aged-GFP 127 037 | 28693 001 -195 -.048
g 1. Grand Sham 016 0B3 | 275252 A04 -108 134
ERC| 2“39“ Sham Age-NT3 BGEE &1 | 277155 150 -210 032
E;lﬁm ! Aged-GFP 437 063 | 281456 03 - 262 I
L Prainw foung-NT3 -016 063 | 2745.252 204 -139 108
- Univa 5 Aged-NT3  Aged-GFF 157 035 | 293544 000 212 -083
=& 33"_9 Young-NT3 A7 034 | 280688 a0 044 78
': E:fi’m Sham 14 061 | 277155 064 -007 235
[ Painw AQed-GFP  Aged-NT3 157 035 | 293544 000 083 212
L Univa Young-NT3 2647 037 | 286931 .aan 180 337
D""g; g:gzg Sham .25?: 063 | 281.456 000 142 391
- Tie Young-MT3  Aged-NT3 111 034 | 280688 00 178 - 034
[ Estim Aged-GFP - 2647 037 | 28693 000 -337 -190
- Lg Pairw Sham k] 063 | 275.252 a63 -120 126
g Univa Sharm Aged-NT3 114 0BT | 277155 054 -235 007
B. group ™ -
[ Title Aged-GFP - 267 063 | 281.456 000 -.391 -142
[ Estim Young-NT3 -.003 063 | 2745.252 953 - 126 A0
g Pairw Based on estimated marginal means
@ Univals a Adinstrent for rltinle comnarisnns | east Sionificant Difference (annivalent to nn adinstrosnts
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Supplementary Tutorial, Slide 75: Restructuring data. First save the data file by
File>Save As because the Restructuring overwrites your existing file.

Next click Data>Restructure.

File Edit Wiew

Data  Transform  Analyze  Graphs

Ltilties

Add-ons

Window:

Help

% 0 ] [ Define Yariable Properties... E % ﬂﬂ @ == ‘E\T-L,_ E [A] ":@ ‘ A
] H - A en B 29
: | g copy Data Properties .. Eei! = = |_1]4
1 rat ﬁ New Custom Attribute Visible: 13 of 13 Yariables
E Define Dates... group mean_preop mean_postop|mean_postop mean_postop mean_postop mean_postop mean_postop mean_postop mean_postop
— Define Multiple Response Sets. J E B L - - i 2
e Young-NT3 0 18 16 10 o7 03 05 03 03 =
Waliation 3
2 - m Sham 10 03 o7 0B o7 03 16 o7 10
Identify Duplicate C
3 i Rerly Dol Lases m Sharn 06 03 05 A0 03 03 0 03 0
LTy U G2 & Young-NT3 0 25 13 13 13 03 10 03 09
= st Cases. & Young-NT3 0 21 09 A0 14 03 1D 03 09
5 Sort Yarisbles.. e Young-NT3 0 20 10 13 10 03 0 13 0
Rl Transpose.. & Young-NT3 0 28 5 13 o7 o7 0B 09 13
A Restructure... e Young-NT3 03 2 24 03 A3 A0 A0 A0 03
=] Merge Files Fokel Young-MT3 a7 av 08 14 ar 03 A2 03 a
10 B Aagregste. e Young-MT3 14 14 1B 14 18 13 10 14 03
11 Orthogonal Design Fokel Young-MT3 i} 29 0B 03 14 06 03 14 0
12 L Capy Detaset e Young-MT3 03 o7 10 14 08 10 06 03 03
13 - p—— & Young-MT3 13 32 13 1B 21 a7 03 03 D
14 ) Select Cases e Young-MT3 0 23 13 05 13 A0 .03 10 .03
15 m;\r e m Sham 03 14 10 03 o7 14 o7 10 03
| ASeS ...
16 - e Young-MT3 03 19 0 20 03 RE 06 03 0
17 Adult Stroke  Voung-NT3 13 20 0 06 10 0 10 10 03
18 Adult Strake  Young-NT3 6 A4 16 14 14 a7 a3 12 16
19 Aged Stroke  Aged-NT3 04 2% A7 19 25 20 50 13 10
21 Aged Strake  Aged-NT3 A3 A2 AB A6 a7 A2 A6 a0 26
22 Aged Stroke  Aged-NT3 10 2 10 22 1 18 10 05 13
2 23 Aged Stroke|  Aged-NT3 10 20 15 13 13 07 A7 10 23
2 24 Aged Stroke|  Aged-GFP 03 20 3 30 29 14 10 13 33
24 25 Aned Stroke  Aned-NT3 1k] 0 W m 13 i 10 21 m b
1 [H]
——
‘ Data View H “ariahle Wiew |
|Restruu:1ure... P2V Statistics Processar is reacy | | |
O - @




Supplementary Tutorial, Slide 78: Restructuring data
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Name || Type || Restructure Data Wizard - Step 3 of 7 ” Rale
rat Mumeric 8 minal N Input
Adult_vs_Aged Nurmeric B Variables to Cases: Select Variables minal “ Input
injury Mumeric B For each variable group you have in the current data the restructured file will have one target variable. minal N Input
group Murneric 5 Inthiz step, choose how to identity case groups in the restructured data, and choose which variables belong with minal N Input
mean_praop Mumetic g each target variable. ale “ Input
mean_pggmp1 Murmeric ] Ciptionally, you can alzo choose variables to copy to the new file as Fixed “Yariahles, ale b Input
mean_postop2 Murneric g ale N Input
mean_postop3 Mumeric & V=L Mol (iR Al ale N Input
mean_postopd Mumeric g &b rat Case Group |dentification ale N Input
mean_postops Mumetic g % Adutt_vs_tged |USE selected variahle T | ale “ Input

. injury
mean_postoph Numer?c 8 & oroup W | Variable: |_3) et | ale N Input
mean_postop? Murneric g & mean_precp ale N Input
rmean_postopd Mumeric g & mean_postopt Fariables to be Transpozed ale ™ Input
‘f mean_postop2 i
f mean_postop3 Taroet Wariable: |Uu‘[cgme - |
‘f mean_postopd ’. ; f mesan_postop “
@@ mean_postops f mean_postop2
@@ mean_postoph f mean_postops
f mean_postop? # & mean_postopd
f mean_postopd AP I i
Fixed vWariable(z):
&5 Aot _vs_Aoed -
& injury
Il-_g) groUp -
1] [F]

[4]

Data Vieve || Wariable View

|Restructure...
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Supplementary Tutorial, Slide 79: In this case, you only have One index variable.

See next slide for an explanation of the indexing variable.
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=N = 7
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N — E;j v -
| MName || Type || easure || Role
1 rat Mumeric g minal N Input “
Adult_vs_Aged Mumeric & Variables to Cases: Create Index Variables rninal ™ Input
injury Mumeric 8 Inthe current data, values for a variable group appear in a single case in muttiple variables. For example, a minal A Input
group Murmetic a zingle case containg the walues for wel, wl, and w3, minal A" Input
fmean_preop Murmeric a Inthe nev data, values for a variable group will appear in multiple cases in a single variable. For example, ale b Input
= : there will be three cases, one each for w1, w2, and w3,
5 mean_postopl Murneric g ale “ Input
= - Anindex is & new vatiable that identifies the group of nevw cases that vwas created from the original caze. For
7 rmean_postop? Mumeric 8 example, an index named " veould bave the values 1, 2, and 3. ale ™ Input
8 mean_postop3 Murneric g ale “ Input
9 mean_postopd Mumeric 8 ale N Input
10 mean_postops Mumeric 8 07 How many indesx varisbles do you want to create? ale ™ Input
11 mean_postoph Mumeric g g'.';é ale N Input
12 mean_postop? Mumeric 8 : : é g'gi Usze thiz when a variakle group recaords the effects of a single ale “ Input
13 mean_postopd Mumeric 8 2] 1] 3008 factor, frestmert or coneition. ale ™ Input
[ 14 ] e ERERIT
(NN EREEEE tlore than one Hory many? |2
1[1]1]=[00s
1(1]=(1]008 Uze this when a variable group records the effects of more than
1[1]2]z[00s P
R - (- N one factor, treatment or condition.
[ 8 ] BT
[ 15 | (T R e
0.07 0.0 -
I:I ‘5 ! g-gg 2 g-gq Use this if index information is stored in ane of the sets of
I:I B3 variahles to be transposed.
= ] Fris
]
£l [¥]
| Data Wiewr ” Variable View
|Restruu:1ure... P2V Statistics Processar is reacy | |
: ] > Q A [




Supplementary Tutorial, Slide 80: Type “wave” into the “Name” for your first
indexing variable. This generates a new variable called “wave” with eight levels
corresponding to your Repeated Measure time points.
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Marme || Type || f5t Restructure Data Wizard - Step 5 of 7 _ easure ” Rale

1 rat Mumeric g minal N Input =

2 Adult_vs_Aged Mumeric B Variables to Cases: Create One Index Variable minal N Input

3 injury Murmeric : *You have chosen to create one index variable. The variable's values can be sequertial numbers or the names rninal N Input
group Mumeric g of variahles in & group. minal N Input
mean_preop Murnetic g In the table you can specify the name and label for the index variable. ale “ Input
III mean_postopl Mumeric 8 ale N Input

7 mean_postapz Murmetic & Wbt kind of index values? ale M Input

8 mean_postop3 Numer?c 8 ® Sequential numbers ale N Input

El mean_postapd Mumeric ] e Valuss:  1,2,3,4,5,5,7,8 ale ™ Input

10 mean_postops Mumeric g ale N Input

-F P ; Yariahle names i
11 mean_postoph MNumeric g ) ale N Input
= - Irctes: allie:s: mean_postop! | mean_postop2, mean_postop3, mean_postopd, mean_post... 7

12 mean_postop? Mumeric g ale N Input

|I mean_postopd Murneric B Edit the Index “ariahle hame and Label: ale A Input
Ilame | Lahel | Levels | Index Walues
|:| [1 Ifrare] & .25 45678 |
I:I [< Back”Ne)d :=” Finizh ” Cancel ” Help ]
]
11 [F]
Data ieww | Variable View
|Restruu:1ure... P2V Statistics Processar is reacy | |
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Supplementary Tutorial, Slide 81: Click Next, Next, Finish, OK.

File Edit “iew Data Transform
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MName || Type || || Role
1 rat Mumeric 8 minal N Input -
2 Adult_ws_Aged MNumeric g Finish minal N Input
3 injury Murneric g minal N Input
group MNumeric g minal N Input
mean_pracp Murneric g ale “ Input
III mean_postopl Mumeric 8 ale N Input
7 mean_postop2 Murneric g What do you wart to do? ale N Input
II mean_postop3 Mumeric g ale N Input
9 mean_postopd MNumeric g e o] con i [ ] B e e ale N Input
:1 g mean_postops Nurneric 8 Us:_e thiz when you wart to :replace the current file immediately. ale ke Input
mean_postoph Mumeric 8 ale N Input
12 mean_postop? Murneric g ale N Input
II mean_postopd Mumeric 8 ale N Input
|I @ Paste the syntax generated by the wizard into & syntax window
15 Use this when you want to save or modify the syntax before you
restructure the data.
il
20
% = Back || M=« = || Finigh Cancel HeIE
26 =]
[l [¥]
Data Vieww | Variable View
|Restructure... P& S Statistics Processor is ready | |
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Supplementary Tutorial, Slide 82: Annoyingly, SPSS does not carry forward the
“missing value” designation. To fix this, click “Variable View” and the blue “...” icon in
“Missing” for “outcome”. Click on “Discrete missing values” and enter “999.00” in one
OX.

o

File Edit ‘“iew Data Transform  Apalyze Graphs  Uities  Add-ons Window  Help

SHEEH -~ BLEREY BOH 0% %

| Marme || Type || Width || Decimals || Label || Yalues || Missing || Columns || Align || MWeasure || Rale

1 rat Murmeric g8 0 Maone Mone = = Right &b Mominal “ Input “
Adult_vs_Aged Nurmeric B 2 {1.00, Adult}... MNone B = FRight &5 Mominal N Input

3 injury Murmeric g8 0 {1, Sham!.. Mone = = Right &b Mominal N Input

4 group Mumeric g 2 (.00, k.. Mone g = Right &5 Mominal N Input

& wae Murmeric 4 ] Maone Mone = = Right &5 Mominal N Input

B outcome Mumeric 8 2 Nane Mone =3 = Right & Scale N Input
[ 7 |

2t Missing Values
Mo mizsing values
[ 0]
@ Dizcrete missing values

[ 1 ]
2 ] boocd || I
I:I Range plus one optional discrete missing value
I:I Dizcrete value:
: [ Ok ][Cancel ” Help ]
[ 15 ]
[ @0 ]
[ 21 ]
[ » ]
I
[ 22 |
N |
& [» IL

Data Viewe | Variable View
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Supplementary Tutorial, Slide 83: Users of SPSS version 19 or later can use the
GENLINMIXED procedure to fit linear models with general error covariance structures
and different variance components for different groups of subjects.

Entire books have been written about the GENLINMIXED procedure, so a full
explanation is beyond the scope of this article.

However, the following Syntax may be used as guidance to begin fitting a model
which would allow males and females to have different error variance components for
a Scale (i.e., quantitative, continuous) dependent variable called “weight”, an
independent variable called “iv1” and a repeated measure called “time”.

GENLINMIXED
/IDATA_STRUCTURE SUBJECTS=subject REPEATED_MEASURES=time GROUPING=male COVARIANCE_TYPE=IDENTITY

/FIELDS TARGET=weight TRIALS=NONE OFFSET=NONE
ITARGET_OPTIONS DISTRIBUTION=NORMAL LINK=IDENTITY
/FIXED EFFECTS=time male ivl USE_INTERCEPT=TRUE

Specify whatever BUILD_OPTIONS and EMMEANS_ OPTIONS you want.
The output format needs to be changed from “Diagram” to “Table”.

We thank an anonymous reviewer for providing this suggestion.



