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Cross-sectional Longitudinal

Single point in time
Different samples

Provides snapshot of society at a
given point

Compare many different variables
at the same time

Cheaper

Period of time
Same sample

Follows changes in participants
over time

The difference between these
studies is the timeline and variable

Expensive and require more e
resources |
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» McNemar test (2*2 table)

» McNemar-Bowker test (3*3 table)

. BERIE
> Paired t test

» Wilcoxon signed-rank test
> ANCOVA
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» Friedman test
» Repeated measures ANOVA
» Linear Mixed Model (LMM)

» Generalized Estimating Equation
(GEE)
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no | Group |  Sex MMSE_1 | MMSE 2  MMSE_3
NO1 0 0 30 28 30
NO2 0 1 11 15 14
NO3 0 1 26 28 26
NO4 0 0 22 21 22
NO5 0 0 27 26 2
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McNemar test

- {EFEF2*2 table

- BRI AR®RAMEARZE LB

International Urogynecology Journal

Table 3 Urinary and vaginal

https//doi.org/10.1007/500192-021-04977-7 symptoms at baseline and 12- Preoperative Postoperative P value
th follow- 2 ‘
ORIGINAL ARTICLE tonfh fofow-up (12 months)
Sheck lor Storage symptoms (N=108)

SUT: n (%) 74 (68.5%) 7 (6.5%) <0.0001 *
Transvaginal repair of anterior vaginal wall UUL 7 (%) 33 30:5%) 9 (83%) <0.0001 %
. . . . . . MUTL: n (%) 29 (26.9%) 3(2.8%) <0.0001 *
prolaps.c:- with polyylnylldene f!uon;lde (PVDF) mesh: an alternative Ofher stouage syruphoms 027.8%) s (4% 00001 *

for previously restricted materials? Voiding symptoms: n (%) (N=108) 24 (22.2%) 13 (12%) 0.019 *
ICIQ-UI (mean+SD) (N=98) 8.79+6.05 0.77+1.87 <0.0001%#

Mohammad-Javad Eslami’ - Mahtab Zargham" « Farshad Gholipour 2 - Mohammadreza Hajian * « Katayoun Bakhtiari* + ICIQ-VS (mean+SD) (N=41)

sakineh Hajebrahimi® - Melina Eghbal® - Ziba Farajzadegan’ Vaginal symptoms 43.3146.13 74943 75 <0.0001%*
Sexual symptoms 43.17+6.15 7.82+4 89 <0.0001%#
Quality of life 8.27+0.98 1.6£1.73 <0.0001%*

#* McNemar’s test

** Wilcoxon signed-rank test

International Urogynecology Journal (2022): 1-9.
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McNemar test dataset

I ID ‘ pain_pre ‘ pain_post

. R A RABLR ; ; ;
3 0 0

4 0 0

5 0 0

6 1 0

7 0 0

8 0 0

9 0 0

10 0 0

" 0 0

12 1 0

13 0 0

14 0 0

15 0 0
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McNemar test analysis

Reports

Descriptive Statistics
Tables

Compare Means

General Linear Model

Generalized Linear Models

Mixed Models

Correlate

Regression

Loglinear

Neural Networks

Classify

Dimension Reduction

Scale

Nonparametric Tests

Forecasting

Sunvival

Multiple Response
i# PS Matching

[E4 Missing Value Analysis. .

Multiple Imputation

Complex Samples
% simulation...

Quality Control
ROC Curve..

B BOEH 9%

var | var

| var var

n

A One Sample...
J\ Independent Samples...
A Related Samples...
Legacy Dialogs [ Chi-square...
[ZZ] Binomial...
T Runs..

1-Sample K-S...

[&] 2 Related Samples...

K Related Samples...

2 Independent Samples...
[l K Independent Samples...

Q Two-Related-Samples Tests

Test Pairs:

& D
@ pain_pre
@ pain_post

Pair  |variable1  |variable2

1 @5 [pain_pre] & [pain_po..
2

Test Type

[C] Wilcoxon
[T] Sign

¥ cNemaé

[7] Marginal Homogeneity
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McNemar test output

pain_post * pain_pre Crosstabulation
McNemar Test
pain_pre
0 1 Total
Crosstabs
pain_post 0 Count 21 5 26
_ ) % of Total 77.8% 18.5% 96.3%
pain_pre & pain_post
1 Count 0 1 1
: pa'"—°°5‘1 % of Total 0.0% 3.7% 3.7%
pain_pre Total Count 21 6 27
0 21 0
1 : 1 % of Total 77.8% 222% | 100.0%
Test Statistics®
Table.
pain_pre &
pain_post Pre-OP Post-OP 1y p value
N 27 Symptoms
Exact Sig. (2-tailed) 063" .
pain 6(22.2%) 1(3.7%) 0.063
a. McMNemar Test

b. Binomial distribution used. McNemar test. *P<0-05, **P<0.01
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McNemar-Bowker test

- BAHR—Am®A/MmEAEZE LR

Research Article

Changes in Food Security Status During Undergraduate ™ |

ot |
Enrollment
Cara L. Cuite, PhD"; Kelly E. Dietz, MPP% La Reina J. Bates, PhD; Stephanie A. Brescia, PhD?

Table 2. 2016 FSS by 2019 F55 Among Undergraduates (n=3
2019 FSS”

2016 FSS° High Marginal Low Very Low Total
High 106 (31.4) 36 (10.7) 38(11.2) 18 (5.3) 198 (58.6)
Marginal 21(6.2) 16 (4.7) 16 (4.7) 11 (3.3) 64 (18.9)
Low 9(2.7) 9(2.7) a(2.7) 13(3.8) 40(11.8)
Very low 1(0.3) 1(0.3) 17 (5.0) 17 (5.0) 36 (10.6)
Total 137 (40.4) 62 (18.3) 80 (23.6) 59 (17.4) 338 (100)

FSS indicates food security status.

“Measured using the 10-item Food Security Survey Module; ®Measured using the 18-item Food Security Survey Module.
Note: Values displayed as n (% of total). Statistical test conducted is the McNemar-Bowker test ( ¥2=47.878, degrees of free-
dom =6, P < 0.001) and paired samples Wilcoxon signed rank test (P < 0.001). Critical P < 0.05.

Journal of Nutrition Education and Behavior 55.2 (2023): 86-95.
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McNemar-Bowker test dataset

l ID ‘ grade1 ‘ grade2
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Analyze DirectMarketing Graphs  Utilities Add-ons |
b £ -
Repots "=
Tables ) Descriptives...
Compare Means + _% Explore...
General Linear Model »
= FE Crosstabs...
Generalized Linear Models » )
TURF Analysis
Mixed Models »
Ratio...
Correlate 3 -
Regression » E-F Plats...
Loglinear y |[Esl @-QPlots..

@ Crosstabs

Row(s):
D & orade2
&b pain_pre .
&5 pain_post
Column(s):
& grade1
[
Layer 1 of 1
P =] ous
-
I D

|| Display clustered bar charts

"] Suppress tables

Cells...
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McNemar-Bowker test analysis

3 Crosstabs: Statistics X
[7] Chi-square [] Correlations

Nominal Ordinal

|| Contingency coefficient [[] Gamma

[] Phi and Cramer's V [7] Somers'd

[] Lambda [7] Kendall's tau-b

[7] Uncertainty coefficient [7] Kendall's tau-c

Nominal by Interval [] Kappa

[ Eta [7] Risk

[”] Cochran's and Mantel-Haenszel statistics

I Continue I Cancel Help

@ Crosstabs: Cell Display X
Counts 1 rz-test
|« Observed [] Compare column proportions

[Z] Expected M ~djust pvalues (Bonfe e
[~] Hide small counts
oss than |r

rPercentages rR
[] Row [] Unstandardized
[] Column || Standardized
Wirom ]| | [ Adusted stncarazea

rNoninteger Weights

@ Round cell counts  © Round case weights
© Truncate cell counts (© Truncate case weights
© No adjustments

[continue || cancel |[ Help |
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McNemar-Bowker test output

grade2 * grade1 Crosstabulation Table.
grade1 Gradel
0 1 2 Total 0 1 5 p value
grade2 0 Count 0 2 0 2 Grade2 0.061
1 ::‘szn:mal ﬂ_[]‘l; ?.49; U.Uﬂ: ?.4;; 0 O(OO%) 2 (74%) 0 (00%)
% of Total 25.9% 25.9% 29.6% 81.5% 1 7(25.9%) 7(25.9%) 8(29.6%)
R 1 : 5 ] 2 1(3.7%) 2(7.4%) 0(0.0%)
% of Total 3.7% 7.4% 0.0% 111% McNemar test. *p<0.05, **p<0.01
Total Count B 11 8 27
% of Total 29.6% 40.7% 29.6% 100.0%

Chi-Square Tests

Asymp. Sig.
Value df (2-sided)
McMNemar-Bowker Test 7.378 3 061

N of Valid Cases 27
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Open access Original research

BMJ Open Implementation of a comprehensive
surveillance system for recording
suicides and attempted suicides in
rural India

Lakshmi Vijayakumar,' Soumitra Pathare,? Nikhil Jain,?> Renuka Nardodkar @ 2

Deepa Pandit,? Sadhvi Krishnamoor‘thy,2 Jasmine Kalha,? Laura Shields-Zeeman®

16

Cochran's Q test

AR LEGERIEERIBR _7748)

Table 4 Comparison of the ability of community
surveillance in obtaining additional data on suicide
compared with the hospital and police records

Non-case Case Test statistics

Community surveillance 15 67 Cochran’s
Hospital records 69 13 Q t?JSE} f?-g
Police records 65 17 P<00D

BMJ open 10.11 (2020): e038636.
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Cochran Q test dataset

. AR WESREEBEENRER--THME) [ e el | w2 | e

1 0 1 1
e O: | 1. AR 2 0 1 1
3 1 1 1
4 1 0 1
5 0 0 0
b 1 1 1
7 1 1 1
8 1 0 1
9 1 1 1
10 0 0 1
1 1 1 1
12 1 1 1
13 1 0 1
14 1 0 0
15 0 0 1
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Cochran Q test analysis

ﬁ*ﬁ > ﬁ%ﬁ*ﬁ% > ,E‘Eg\j EE EE ﬁ% > K{E *E gnal:ﬂonSirectMarketing Graphs  Utilities  Add-ons  Window  Help @ T Samp|es 52

TestVariables:
var " var " var &) test_1

& test 2

= Descriptive Statistics
%% =
yH 15K Custom Tables

Compare Means

General Linear Model
Generalized Lingar Models &) test 3
Mixed Models
Correlate
Regression
Loglinear
Meural Metworks
Classify

Test Type
[7] Eriedman || Kendall's WI@ Cochran's Q I

Dimension Reduction

Scale

Monparametric Tests 4 Related Samples...

Forecasting N\ Independent Samples...

Survival

A One Sample...
Legacy Dialogs » Chi-square. .
[Z2] Binomial...

1] Runs...

[ 1-Sample K-S...

* ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ W ¥ W

Multiple Response

[f# PS Matching

Missing Value Analysis..
Multiple Imputation 3

Complex Samples 3

2 Independent Samples...
f2 simulation... [ 2 Indep p

Quality Control N [l K Independent Samples...

ROC Curye... [i] 2 Related Samples...

K Related Samples...

Ranfor Prediction
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Cochran Q test output

Cochran Test

Frequencies

Yalue
0 1
— Table.
5 10
e Testl (n=15)  Test2 (n=15) Test3 (n=15) pvalue
test 2 7 g
test_3 2 13 Smoking 0.093
No 5(33.3%) 7(46.7%) 2(13.3%)
Test Statistics Yes 10(66.7%) 8(53.3%) 13(86.7%)
M 15 Cochran Q test.
Cochran's @ 4.750%
df 2
Asymp. Sig. 0483

a.0istreated as a
SUCCESS.
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Subtypes of Premorbid Metabolic
Syndrome and Associated Clinical
Outcomes in Older Adults

Chu-Sheng Lin****, Wei-Ju Lee **%, Shih-Yi Lin*, Hui-Ping Lin’, Ran-Chou Chen®’,
Chi-Hung Lin*5*® and Liang-Kung Chen*%%1™

FI9ERILEER

TABLE 1 | Demographic data of study participants in 2014 and 2016.

20

Paired t test

2014 (n = 4,537) 2016 (n = 4,537) p-value
n £l n %Yo

Age 71.75 +583 7375 +5.93 -
Gender 1.000

Male 2,207 (48.6%) 2,207 (48.6%)

Female 2,330 (51.4%) 2,330 (51.4%)
Smoking 309 (6.8%) 297 (6.5%) 0.119
Drinking 547 (12.1%) 581 (12.8%) 0.862
Exercise 3,237 (71.3%) 3,462 (76.3%) 0.830
BMI 24.49 +3.47 24.41 +3.42 0.004**
Height (cm) 157.67 +8.15 157.59 +8.12 0.063
Weight (kg) 60.99 +10.38 60.78 +10.47 <0.001**
Waist (cm) 83.20 +972 84.59 +9.66 <0.001**
SBP (mmHg) 133.91 +18.19 134.63 +18.52 0.007**
DEP (mmHg) 78.14 +10.81 7.2 +11.26 <0.001**
Pulse pressure (mmHg) BR.TT +13.82 57.42 +13.74 <0.001**
Fasting plasma glucose (mg/dl) 104.02 +21.92 104.89 +25.17 0.009**
Triglycerides (mg/dl) 117.03 +66.71 114.85 +67.83 0.024~
HDL cholesterol {mg/dl) 55.61 +15.66 55.60 +15.78 0.822

Frontiers in Medicine (2021), 8



caseno GLU_2014 GLU_2016 TG_2014 TG_2016 HOLC_2014 HOLC_2016 BMI_2014 BMI_2016
1 91 91 245 180 34.0 420 27.68 2127
2 103 24 89 104 450 35.0 19.15 2016
3 92 96 96 56 54.0 47.0 20.94 23457
4 97 96 123 92 57.0 57.0 2554 2557
5 88 307 125 106 420 87.0 18.97 1710
6 94 94 101 119 46.0 47.0 21.50 2173
7 92 1 43 64 47.0 50.0 2567 26.58
B 151 89 63 69 39.0 47.0 24 61 26.37
9 97 97 120 59 420 440 2395 2431
10 149 156 142 123 50.0 50.0 2554 2384
1 113 124 337 104 58.0 60.0 23.28 2374
12 99 92 114 76 67.0 60.0 20.20 2057

21

Paired t test dataset

\
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Paired t test analysis

77> BRI BOE > B IR A TR E

Analyze  Direct Marketing  Graphs  Utilities  Add-ons  Window  Help 8 Paired-Samples T Test X
Reports » *]% gk: B ‘{S:ZEII ‘I_it_: Paired Variables: Options
Descriptive Statistics b = I === === & GLU_2014 Pair  |Variable1  |Variable2 |

N & GLU_2016 1 ¢ [GLU_2. & [GLU_2. B°°"»~'W"«'ill--
Tables ’ & 762014 2 & MG_20. & [TG_20..
i 1L —
C Means » ™ L & TG_2016 3 ¢ HDLC.. ¢ [HDLC...
ompare || Means... 2 — 4 & [BMI_20.. & [BMI_20.. +
HDLC_2014 5
b
General Linear Model One-Sample T Test... % HoLo 2016 N
b
Generalized Linear Models [ Independent-Samples T Test... & BMIL2014
Mixed Models & BMI_2016
- ] Paired-Samples T Test... -
Correlate
One-Way ANOVA ..
Regression
119 46.0
Loglinear 3 E Paste || Reset || Cancel || Help




Paired Samples Statistics
—_——————————
Mean I Std. Deviation St?u'ieEarr:m EGIUCOSeE,‘J gl}ﬁj\

Pairi  GLU_2014 | 10402 | 4537 21,023 325 20141201 6B # st =R

GLU_2016 104.89 4537 25166 374 N7 = tA —_
Fair2 TG_2014 117.03 4537 66.712 890 2016:F1L_JIEJE§2014 (p_0009)

TG_2016 114.85 4537 67.833 1.007
Faird HDLC_2014 55615 4537 156628 2325

HOLC_2016 55508 4537 157802 2343
Faird BMI_2014 244877 4537 346738 05148

BMI_2016 24 4141 4537 341873 05078

Paired Samples Test
Paired Differences
95% Confidence Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower pper 1 df Sig. (2-tailed)

Fair 1 GLU_2014-GLU_20186 - .BES 228503 334 -1.524 =214 -2.600 4536 009
Pair2 TG_2014-TG_2016 2186 65.013 965 294 4.078 2.265 4536 024
Pair3 HDOLC_2014-

HDLC_2016 0164 11.3191 6820 =313 3458 .0as 4536 422
Fair4d  BMI_2014-BMI_2018 07361 1.73773 02580 02303 12418 2.853 4536 004

23

Paired T-test SPSS output



« ETHIERR O MNEERES/NRAK
« FRBIERLLER

Clinical Rheumatology
https://doi.org/10.1007/510067-023-06735-0

ORIGINAL ARTICLE t"

Chack for
updates

Potential alleviation of bone mineral density loss with Janus kinase
inhibitors in rheumatoid arthritis

Yun-Wen Chen'2 . Hsin-Hua Chen'-234587 . Wen-Nan Huang’3*#. Jun-Peng Chen®'? - Yi-Hsing Chen'*-
Yi-Ming Chen'3410.11

TE W 45 B SR P 2L
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Wilcoxon signed-rank test

Table 2 Comparisons of the

changes in BMD and T-score Before After pvalue
from the pretreatment to JAKiI
posttreatment assessment based  BMD) 1, spine 102 (092, 1200 103 (088, 121)  0.597
on the RA treatment
BMD, left femoral neck 0.84 0.76,  0.90) 0.84 (0.76, 092) 0.168
BMD, right femoral neck 0.87 0.77,  092) 0.87 (0.75,  0.94) 0.829
T-score, L spine -1.5 (=25 -06) -16 (=25  -10) 0836
T-score, left femoral neck -5 (=20, -100 -17 (=26, -11) 0.073
T-score, right femoral neck -14 (=19, -08) -18 (=27, -1.0) 0.032*

Wilcoxon signed-ranks test. *p < 0.05, *¥ p<0.01

Clinical Rheumatology (2023): 1-12.
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Wilcoxon signed-rank test dataset

caseno | BMD_SPINE1 | BMD_SPINE2 & BMDLT1 | BMDLT2 | BMDRT1 | BMDRT2 |
1 805 788 747 749 756 745
2 866 900 610 634 629 633
3 804 868 583 619 612 659
4 714 839
5 973 813 791 674 762 635
6 913 900 902 890
7 823 798 845 618 623 615
8 1151 1.232 746 824 784 842
‘ 1.086 . 925 901 1.040 1.033
10 989 866 848 805 798 827
11 1.169 1.078 876 851 953 944
12 899 881 | . _ _
13 1232 1.199 888 982 929 1.003
14 1.020 974 881 918 869 895
15 1.081 1.030 2 783 796 782
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Wilcoxon signed-rank SPSS
analvsis-1

Analyze  Direct Marketing Graphs  Utilities Add-ons  Window  Help

[S] A\ =2 ML e § :
A >EBEEEE > B HREscHE Regeie A B 149 ® 8
== Descriptive Statistics y B EE Lf = (U |
> 2 1@ *E 55 *’i( m K Custom Tables »
’1 Compare Means N BMD_LT.2 ‘ BMD_RT 1 BMD_RT.2 !
General Linear Model » ¥ 749 756 745
Generalized Linear Models » (10 634 629 633
Mixed Models » 83 619 612 659
Correlate »
91 674 762 635
Regression »
13 900 902 890
Loglinear »
145 618 623 615
Neural Networks »
46 824 784 842
{ i »
S 25 901 1.040 1033
i »
Dimension Reduction 48 805 798 827
Has ' 16 851 953 944
Nonparametric Tests » & Related Samples
Forecasfing ’ M Independent Samples... 929 1.003
e A One Sample... 869 895
Multiple Response (SS ChaiR < ﬂ ey
#f PS Matching Tz 1T
(7] Binomial
2 Missing Value Analysis... 26 833 L
] Runs...
Multiple Imputation » (14 835 pist |
Complex Samples » |40 1.048 1-Sample K-S...
B2, Simulation 64 908 2 Independent Samples...
r 44 .
Quality Control , [%4 885 [l K Independent Samples...
ROC Curve 88 752 [i] 2 Related Samples...
ve... 2 a
Ranfor Prediction - e K Related Samples..
n| Qas T -_—




#8 Two-Related-Samples Tests

& caseno

& BMD_SPINE.1
& BMD_SPINE.2
& BMD_LT.1
& BMD_LT2
& BMD_RT.1
& BNMD_RT.2

st Pairs:
|variable1  |variable2

¢ [BMD_S.. ¢ [BMD_S...

:
]
2 & [BMD_L.. ¢ [BMD_L..
@ 3 & [BMD_R. & [BMD_R..
4
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Wilcoxon signed-rank SPSS

analysis-2

#2 Two-Related-Samples: Opti.. X

- Test Type
[ Wilcoxon
["] Sign
[[] McNemar

[] Marginal Homaogeneity

- Statistics

|| Descriptive [/ {Quartiles

- Missing Values
@ Exclude cases test-by-test
(O Exclude cases listwise

Continue M Help

-
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Wilcoxon signed-rank SPSS output

Descriptive Statistics
Fercentiles
M Mean Std. Deviation | Minimum | Maximum 25th 50th (Median) 75th
BEMD_SPINE.A 28 1.05589 185310 714 1.478 .83050 1.01900 119175
BMD_LT.1 28 .82861 1317449 536 1.067 76075 83700 80450
BMD_RTA 28 84746 141434 578 1.187 76650 87050 82300
BMD_SPINE.2 28 1.04739 186029 725 1.463 B7125 1.02250 1.20650
BMD_LT.2 28 .83682 135854 553 1110 75550 84100 91550
BMD_RT.2 28 .B4875 46636 560 1.154 75375 B7250 83675
TPTR |
o FEBMD spineffJii%) - fERIAK
3 BeforefAfterE A 5T EE
MD_SPINE. | BUOLT2- | aD.RT2 AfterfiI P (i1 B i Before
Z -52g" -1.378" - 216" (p=0.597)
Asymp. Sig. (2-tailed) 597 168 829 ]

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.
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BURNS 46 (2020) 1942 —1951

Awvailable online at www.sciencedirect.com

ScienceDirect

journal homepage: www.elsevier.com/locate/burns

The effect of foot reflexology massage on )
burn-specific pain anxiety and sleep quality
and quantity of patients hospitalized in

the burn intensive care unit (ICU)

Reza Alinia-najjar °, Masoumeh Bagheri-Nesami“

Seyed Afshin Shorof P-4 Seyed Nouraddin Mousaumasab ¢
Kiarash Saatchi”

V% )

29

Friedman test

Foot Reflexology Chart

L Solar Plexus

Adrenals
Jidney #

Head/Brain

Table 3 - Comparison of median of duration of last night's sleep on the third, fourth, fifth and sixth days of hospitalization in

two groups.

Duration of last night's sleep Third day Fourth day Fifth day Sixth day Friedman statistic
(before the (before the (before the (before the and p-value
intervention) intervention) intervention) intervention)
Intervention Median 45 (3-7.5)° 6(3-7.3) 6 (3-7.5) 8 (5.5-9.75) X?=60.184
p<0.001
Control Median 4.5 (3-7.5) 4.30 (3-7.3) 45(3-7.5) 45(3-7) x?=12.183
p=0.007
Mann—Whitney U test Z=0.000 £=2.28 Z=3.24 Z=6.12
and p-values
p=1.000 p=0.023 p<0.001 p<0.001

# (Min—Max).

Burns 46.8 (2020): 1942-1951
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Friedman test dataset

. _ _ id eGFR1 eGFR2 eGFR3
- [E—#AHEZE 2 =RIGE IJ_:I(EME#U—Q;H) 1 60.6 50.2 136
. EESFRE ol BIE M E (Dunn-Bonferroni) ‘j - S o
4 47.3 12.7 89.1
; 427 59.7 97.9
; 100.4 71.1 60.7
7 42.8 80.7 38.9
: 50.2 75.2 321
: 14.4 73.4 48.1
10 60.6 212 50.3
11 38.9 50.6 30.7
12 32.1 62.6 59.1
13 48.1 56.8 15.1
14 80.3 58.2 36.5

—h
(g}

0.7 b5 4 745
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Friedman test analysis
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TestVariables:

& id & eGFR1

& eGFR2

& eGFR3 |

rTest Type
[/ Friedman || Kendall's W [| Cochran's G

/A, One Sample... _ [ OK ” Paste ” Reset ”Cancei” Help ]

A\ Independent Samples...

4 Related Samples...

#3 Several Related Samples: Sta... X
Legacy Dialogs " | [ chi-square..

[ZZ Binomial.. [+f] Descriptive

i 1—Samp|e K—S.“ ......................
[ 2 Independent Samples... [Donlinue] [ Cancel ] [ Help ]
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Friedman test output

Descriptive Statistics
Percentiles
[+ Mean Std. Deviation | Minimum | Maximum 2&th A0th (Median) 75th
eGFR1 a7 50.565 20,7201 14.4 100.4 32.5490 48.090 67.365
eGFR2 57 59.949 171628 14.4 8959.8 52150 60.570 71.830
eGFR3 57 49.082 21.6833 136 87.9 32.070 42,810 68.035
Friedman Test
Ranks Table. (N=57)

Mean Rank Baseline 3 month 6 month P value
eGFR1 1.84
P, - eGFR 48.1(32.6-67.4) 60.6(52.2-71.8) 42.9(32.1-69.0) 0.009
eGFR3 1.82 . .

Friedman test. Median (IQR)
Test Statistics®

M 57
Chi-Square 9509
df 2
Asymp. Sig. 009

a. Friedman Test
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Friedman test (Post-hoc)

Forecasting

Survival

A\ Independent Samples...

: Related Samples...

MName H Type ” Width || Decimals || Label ” Values H Missing ” Columns ” Align H Measure ||
id Mumeric 2 0 MNone Mone 10 = Right &5 Nominal
eGFR1 Mumeric 2 1 Mone MNone 10 = Right & Scale
eGFR2 MNumeric 2 1 MNone Mone 10 = Right & Scale
eGFR3 Mumeric 2 1 Mone Mone 10 = Right & Scale
Analyze  DirectMarketing  Graphs  Utilities  Add-ons  Window k & Nonparametric Tests: Two or More Related Samples 23
D> BEERTES HEEER | R B Ea ]
Descriptive Statistics 4 =
;il_::are . : — ” . " — 52: ;es‘:::ﬂl”::;";:ignmems ﬁ_q Select only 2 testfields to run 2 related sample tests.
General Linear Model 3
Generalized Linear Models [ Fields: Test Fields:
Mixed Models 3 Sort: |None ey | & eGFR1
Correlate » & |§ :g:jé ||
Regression 3
Loglinear 3
Meural Metworks 4
Classify 4
Dimension Reduction 3
Scale 3
Monparametric Tests L4 A One Sample
Y
b
»

Multiple Response

[#% PS Matchina

Legacy Dialogs 3

[ b Run|[ Paste |[ Reset |[ cancel |[ @ Hein|




Hypothesis Test Summary

Null Hypothesis Test Sig. Decision
Related-
Samples

A Friedman's Reject the
' o dgpppms oot o2 TS o
: Analysis of hypothesis.

Variance by
Ranks

Asymptatic significances are displayed. The significance level is .05,

Related-Samples Friedman's Two-Way Analysis of Variance by Ranks
eGFR1 eGFR2 eGFR3

Mean Rank=1.82

Ly
4
H
2 &
b
200 30000 100 200 300
Frequency Frequency Frequency
Total N a7
Test Statistic 9.509
Degrees of Freedom 2
Asymptotic Sig. (2-sided test) .09

Related S8amples Test View
Continuous Field Information

Pairwise Comparisons
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Friedman test (Post-hoc output)

Each node shows the sample average rank.

Samplel-Sample2 ¢ Jest. = Std & QM. Tests gy < pdjsig.=
eGFR3.eGFR1 o8 187 094 9% 1_0009
eGFR3.eGFR2 509 87 2716 007 020
eGFR1.eGFR2 491 187 2622 009 026

Test Friedman = | Field(s): eGFRW,aGFRQ‘eGFRS(TesH}'l View: Related Samples TestView ~

Each row tests the null hypothesis that the Sample 1 and Sample 2
distributions are the same.

a_ﬂ‘"s%]rgptntic significances (2-sided tests) are displayed. The significance level
is .05
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Repeated measures ANOVA

. Outcome?%%lﬁﬂié:?ﬁﬂﬂgﬁw S E R
() _/‘ 'I' ,I_ ﬁ 'I' ,I_ m |SS| n g E U 1:3'5 B% JJ:|:, 1 IEI :‘i Table 2 The level of biochemical parameters at baseline, 6 months and 12 months between the two groups

Treatment time* Repeated measurest
Interaction
. Items groups Cases (n) Baseline 6 months 12months effect, P Time effect, P Group effect, P
Control 105 33.46424.06 32.43:24.00 332242320
ORIGINAL RESEARCH AB42 (pg/ml)  Intervention 105 34.39421.71 323322170 30.50+21.69 <0.001 <0.001 0.987
Control 105 33.28+21.26 33.76421.24 33.1942051
Effects O-I-' Vltamln D Supplementatlon on COgnItIVE PS1 (pgimL) Intervention 105 48.78+4439 48.89:4439 48.89+4439 0.951 0727 0272
Control 105 445143792 446343792 447423765
. . . P52 (pg/ml) Intervention 105 10.4319.02 10.5719.02 10.69:619.03 0.142 <0.001 0133
function and blood AB-related biomarkers in older Gl 5 NOaTA s s
. . P . ) PSTmRNA Intervention 105 28.85:2.59 30.19+2.61 29.7742.59 0.040 <0.001 0.070
adults with Alzheimer’s disease: a randomised, Comd 105 mmas latas %8s
PSImRNA Intervention 105 4.00£0.43 4341053 417053 0121 <0.001 0.409
double-blind, placebo-controlled trial w0 aans0n s
1 App Intervention 105 447543977 416943973 39.96+39.50 <0.001 <0.001 <0.001
) 1 1o 1n e ] 2. 1 Control 105 44.71433.20 425643320 45.56+33.24
Jlngya lia, ng Hu,  Xiaoxu Huo, RUJuan Miao, Yanplng Zhang, Fei Ma APPMRNA Intervention 105 32.59+1.53 30.28+1.50 27.96+1.54 <0.001 <0.001 <0.001
Control 105 3241141 31.4421.47 31.5541.38
BACE! (ug/ml)  Intervention 105 300.83£11.96  298.14:11.97 296231201 <0.001 <0.001 <0.001
Control 105 209.94+12.05  297.76+12.06  300.62+11.84
BACETmRNA Intervention 105 27.59:1.29 25294155 23484191 <0.001 <0.001 <0.001
Control 105 27.24+1.32 26.09+1.31 27.8241.27
25-D (ng/ml) Intervention 105 18.8242.91 20.90+3.12 22774341 <0.001 <0.001 <0.001
Control 105 19.44:2 81 19.18:2.81 19.0842.84
1,250 (ng/ml)  Intervention 105 30.37:2.60 31.79:2.57 33.6142.77 <0.001 <0.001 <0.001
Control 105 30.22+2.67 20.01:2.67 30.7142.64

*Presented as mean+SD.
tP value for group (intervention vs control) derived from analysis of covariance adjusted for respective baseline value and for age, gender and education.
Ap, amyloid beta; APP, AR protein precursor; BACE, f-secretase 1; 25-D, 25-hydroxy vitamin D; 1,25-D, 1,25-dihydroxy vitamin; PS, presenilin.

Journal of Neurology, Neurosurgery & Psychiatry 90.12 (2019): 1347-1352
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id Group eGFR._1 eGFR_2 eGFR_3
1 1 51.58 £3.66 £3.36
2 1 3.25 3.59 3.29
3 1 4.63 3.46 3.16
4 1 6.35 9.14 8.84
5 1 6.94 15.11 14.81
B 1 11.74 35.74 3544
7 1 13.61 14.83 14.53
8 1 14.03 5158 5128
9 1 14.38 22 64 22.34
10 1 14.70 12.23 11.93
11 1 16.97 2545 2515
12 1 19.99 38.94 38 64
13 1 21.23 31.18 30.88
14 1 21.99 32.92 32 62
15 0 26.60 30.72 30.42
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Repeated measures ANOVA dataset
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Analyze  Direct Marketing  Graphs  Utilities  Add-ons  Window

Reporis 3 B B = é‘k
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Descriptive Statistics » =
Tables »
Compare Means 3 ] ” E] " E
General Linear Madel r (4] univariate...
Generalized Linear Models » 7] Multivariate...
—E TS ' [] Repeated Measures...
Caorrelate r
- Variance Components. ..
Regression r
Loglinear | 2
Meural Networks | 2

t3 Repeated Measures Define Facto... 28
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Repeated measures ANOVA

analysis-1

@ Fepeated Measures Define Facto... 2

Within-Subject Factor Mame:

eGFR

Mumber of Levels: |3

Measure Mame:

[ o1 || Reset | [cancel || Heip |

Within-Subject Factor Mame:

Mumber of Levels:

eGFR(3)

Measure Mame:

[Dotne] Seset ) (cance) e
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Repeated measures ANOVA
analysis-2

Q Repeated Measures

i!:a Repeated Measures

Within-Subjects Variables Within-Subjects Variables

E x

Model...
& id | (eGFR): & id (aCERY =
& Group Sl - B . &, Group Py | BRI Contrasts..
& eGFR_1 _7.(2) eGFR_2(2)
& eGFR_2 2.3 CostHoc. eGFR_3(3) | oo
&7 eGFR_3

3

I
3

il

Options... Options...

Between-Subjects Factor(s): Between-Subjects Factor(s):

. | *ERIEIR

Covariates: Covariates:

>
E] Paste MMM | OK I Paste || Reset || Cancel || Help
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Repeated measures ANOVA
analysis-3

Q Repeated Measures: Options X
#3 Repeated Measures: Profile Plots * _ _
—Estimated Marginal Means
Factors: —— Horizontal Axis: Factor(s) and Factor Interactions: Display Means for:
eGFR # | [ecrr | (OVERALL) eGFR
eGFR
—— Separate Lines:
hAl |
- Separate Plots: [ Compare main effects
=) | | _ _
Confidence interval adjustment:
Plots: Change || Remaove Bonferroni - !
eGFR LSO(none) u
rDisplay Bonferroni N
[/ Descriptive statistics I [ Tr Sidak
[cmﬁnue][ Cancel ][ Help ] [] Estimates of effect size [] Homogeneity tests
[] Obsemved power [] Spreadvs. level plot
[] Parameter estimates [] Residual plot
[] SSCP matrices [] Lack offit
[] Residual SSCP matrix [] General estimable function

Significance level: Confidence intervals are 95.0 %
|Dmﬁnue| Cancel Help
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Repeated measures ANOVA output

Descriptive Statistics
Pairwise Comparisons
Mean Std. Deviation M
Measure: MEASURE_1
eGFR_1 59.3108 23.02112 1y 95% Confidence Interval for
eGFR_2 a7.5311 23.78461 1127 ] Mean Difference®
Difference (-
eGFR_3 | 57.2311 23.784681 1127 i eGFR  (J) eGFR J) Std. Error sig.? Lower Bound | UpperBound
1 2 1.780° 431 000 Ta7 2813
Mauchly’s Test of Sphericity” 3 2.080° 431 .0oo 1.047 3113
Measure: MEASURE_1 2 1 -1.780° 431 000 -2.813 - 747
Epsilunb 3 3007 .0oo 000 300 300
Apprax. Ch|' Greenhnuse_ 3 1 '2080* 431 UUU '3113 '104?
Within Subjects Effect Mauchly's W Square df Sig. Geisser Huynh-Feldt | Lower-bound 2 _300 ooo oon -300 -300
aGFR oo IG007.760 2 oon /00 /OO 500 Based on estimated marginal means

Tests the null hypothesis that the error covariance matrix of the orthonarmalized transformed dependent variables is proportional *. The mean difference is significant atthe .05 level.

' P<0.05 K RERAKRTESIKFRER

b Adjustment for multiple comparisons: Bonferroni.

a. Design: Intercept

Within Subjects Design: eGFR Estimated Marginal Means of MEASURE_1

b May he usedto adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests
of Within-Subjects Effects table.

59.50

5900+

Tests of Within-Subjects Effects

A
iy

H
Vs 3 =
Measure: MEASURE_1 {3 1 LK 2
ﬁ = Type lll Sum % 58.50-]
Source of Squares df Mean Square F Sig. §
eGFR Sphericity Assumed 2848.636 2 1424318 20.420 .0on E 56.00
refe NI Greenhouse-Geisser 2848636 1.000 2848636 20,420 000 E
FaEK w
San Huynh-Feldt 2848.636 1.000 2848.636 20,420 000 e 5]
1Ex ax Lower-hound y 2848 636 1.000 2848.636 | 20420 000
Error(eGFR)  Sphericity Assumed 157081.715 2252 69.752
57 .00+
Greenhouse-Geisser 157081.715 | 1126.000 139.504 T T 1
Huynh-Feldt 1687081.715 | 1126.000 139.504 eGFR
Lower-bound 157081.715 | 1126.000 139.504




Q Repeated Measures

Within-Subjects Variables

& id

(eGFR):

eGFR_1(1)
eGFR_2(2)
eGFR_3(3)

Between-Subjects Factor(s):

|£, Group

Covariates:

-

| OK I Paste || Reset || Cancel | Help

@ Repeated Measures: Profile Plots

Factors: Horizontal Axis:
Group - | eGFR
eGFR
—— Separate Lines:
+ ||Grnup
—— Separate Plots:
o |
Flots: Change || Remove
eGFR*Group

|Cnnu'nu&| Cancell Help
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Repeated measures ANOVA

analysis
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measures ANOVA output

Tests of Within-Subjects Effects

Descriptive Statistics

Group Mean Std. Deviation il
eGFR_1 0 66.1851 19.40228 138

1 58.3516 2332970 889

Total 58,3108 23.02112 1127
eGFRE_2 0 63.7180 19.50203 138

1 56.6678 2420522 989

Total 57.5311 23.78461 1127
eGFR_3 0 63.4180 19.50203 138

1 56,3678 2420522 a89

Total 57.2311 23.78461 1127

Mauchly's Test of Sphericity™
Measure: MEASURE_1
Epsilunb
Approx. Chi- Greenhouse-

Within Subjects Effect | Mauchly's W Square df Sig. Geisser Huynh-Feldt | Lower-bound
eGFR .0oo 36298.754 2 .00o 500 A00 A00

Tests the null hypothesis thatthe error covariance matrix of the orthonormalized transformed dependentvariables is proportional

to an identity matrix.

a. Design: Intercept + Group
Within Subjects Design: eGFR

b. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests

of Within-Subjects Effects table.

60.00

Measure: MEASURE_1
Type Nl Sum
Source of Squares df Mean Square F Sig.
eGFR Sphericity Assumed 1621.180 2 810.590 11.614
Greenhouse-Geisser 1621.180 1.000 1621.180 11.614 001
Huynh-Feldt 1621.180 1.001 1619.739 11.614 0o
Lower-bound 1621.180 1.000 1621.180 11.614 0o
eGFR * Group  Sphericity Assumed 49520 2 24.760 355
Greenhouse-Geisser 48,520 1.000 49,520 355 552
Huynh-Feldt 49.520 1.001 49,476 355 552
Lower-bound 49.520 1.000 49,520 355 52
Error(eGFR) Sphericity Assumed 167032196 2280 69.792
Greenhouse-Geisser 167032196 [ 1125.000 135.584
Huynh-Feldt 157032196 | 1126.001 139,460
Lower-bound 1587032196 | 1125.000 135.584
Tests of Between-Subjects Effects Estimated Marginal Means of MEASURE_1
Measure: MEASURE_1 67 50
Transformed Variable: Average
Type Il Sum v ss00
Source of Sguares df Mean Sguare F Sig. g
Intercept | 5369346.712 1 | 5369346.712 | 3565.368 .0oo 'Eg
Group 19420818 1 19420.818 12.896 .0oo | Esmi
Errar 1694218138 1125 15805.973 E
E
£

57.507

Group
-0
1



Linear Mixed Model / Generalized

Linear Mixed Model
Outcome B EFHR

Estimating Equation

GEE
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&IIFEFE ( Independent )

AR(1) %Ef# ( Auto-regressive first order )
OB %EME ( Exchangeable )

a5 {EFERE ( Unstructured )
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W.L. Xu, MD, PhD
AR Aui, MD, PhD
M. Garz, PhD

N.L. Pedersen, PhD

B. Johansson, PhD

L. Fratiglioni, MD, PhD

Midlife overweight and obesity increase

late-life dementia risk
A population-based twin study

ABSTRACT

Objective: The relation of overweight to dementia is controversial. We aimed to examine the asso-
ciation of midlife overweight and obesity with dementia, Alzheimer disease (AD), and vascular
dementia (VaD) in late life, and to verify the hypothesis that genetic and early-life environmental
factors contribute to the observed association.

Methods: From the Swedish Twin Registry, 8,534 twin individuals aged =65 (mean age 74.4)
were assessed to detect dementia cases (DSM-IV criteria). Height and weight at midlife (mean

anna A2 A wiara availahla in tha Ramietruy Nata wara anahrmad ac fallawe: 1) iinmatrhad racac
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Table 2

Midlife
EMI

Continuous
Categorical
=20
20-25
=25
25-30

=30

Adjusted odds ratio (OR) and 95% confidence interval [Cl) of dementia, Alzheimer disease, and vascular dementia related to
midlife BMI (results from generalized estimating equation models)

All dementia

Alzheimer disease

Vascular dementia

Neo.of twins  No.

8,534 464
627 17
5,366 240
2,541 207
2297 177
244 30

OR (95% CIF°
1,09 (1.06-1.12)

0.74 (0.44-1.25)
1 [Reference)

1.50 (1.22-1.84)
1.37 (1.11-1.70)
3.01 (1.95-4.64)

OR (95% CIfP
1.06(1.03-1.10)

0.790.45-1.38)
1 (Reference)

1.80(1.37-2.35)
1.711.30-2.25)
3.88(212-7.11)

MNa.
232

120
104
a0
14

OR (95% CIF°

1.09(1.04-1.13)

0.89 (0.64-1.23)
1 (Reference)

1.52(1.15-2.02)
1.41(1.05-1.89)

287 (1.57-5.26)

Abbreviations: BMI = body mass index; Cl = confidence interval; OR = odds ratio.
@ Adjusted for age, sex, and education.
o Adjusted for age, sex, education, diabetes, hypertension, stroke, and heart disease.

OR(95%: CIf®
1.06 (1.01-1.10)

0.66 (0.31-1.41)
1 (Reference)

1.98(1.36-2.88)
1.91 (1.30-2.80)
3.43 (1.49-7.90)

No.

74

36
38
3

OR (95% CIF°
114 (1.08-1.21)

1 [Reference)
1.62(1.01-2.59)
1.29 |0.85-2.29)
4.38 (1.89-10.14)

OR(95% CIJ®
1.11(1.04-1.19)

1 [Reference)

1.35(D.81-2.24)
1.17(0.69-2.00]
3.50(1.36-8.99]



Summative Effects of Vascular Risk Factors on the Progression
of Alzheimer Disease

Wei-Ju Lee, MD, PhD,*"#51

Yi-Chu Liao, MD, PhD,"! Yen-Feng Wang, MD, PhD,"**

Yung-Shuan Lin, MD,”** Shuu-Jiun Wang, MD,™** and Jong-Ling Fub, MD"**

OBJECTIVES: To investigate the summative effects of vas-
cular risk factors (VRFs) on the progression of Alzheimer

disease (AD).
DESIGN: Longitudinal follow-up cohort study.

SETTING: AD patients from two teaching hospitals in Tai-

wan with 3-year follow-ups.

three or fewer VRFs (MMSE, P = .009; CDRSE, P = .02).
Subsequent analyses of APOE &4 carriers with more than
three VRFs also showed their more rapid cognitive decline
compared with patients without VRFs (MMSE, P = .02;
CDRSE, P = .001) and patients with three or fewer VRFs
(MMSE, P = .009; CDRSB, P = .02), but no significant dif-

ference was found in APOE e4 noncarriers.

Vascular risk factors, No. (%)

Coronary heart disease 63 (19.1)
Cardiac arrhythmia 30 (9.1)
Cerebrovascular disease 12 (3.6)
Hypertension 217 (65.8)
Diabetes mellitus 154 (46.7)
Obesity 18 (5.5)
Smoking 44 (13.3)
Physical inactivity 121 (36.7)
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Table 2. Results of the generalized estimating equation analyzing the effect of 3-year MMSE changes in AD patients

with and without APOE ¢4 and different VRF indexes

All AD patients (n = 330)

AD patients with APOE ¢4 (n = 129)

AD patients without APOE ¢4 (n = 201)

Variable P (95% CI) Pvalue? B (95% CI) Pvalue® B (95% CI) Pvalue?®
VRF groups
>3 VRFs -1.16 (-2.1 to —0.21) .02 —1.99 (—3.62 to —0.36) .02 -0.59 (-1.7 to 0.52) 3
3 VRFs —0.36 (-1.24 to 0.51) 42 -1.2(-2.81t00.4) 14 0.11 (-0.9 to 1.1) 83
2 VRFs —0.15 (-0.92 to 0.61) .69 —-0.51 (-1.8 t0 0.78) A4 0.27 (-0.64 to 1.18) .56
1 VRF —0.04 (-0.83 to 0.73) .89 —0.48 (—1.76 to 0.81) AT 0.3 (—0.68 to 1.28) 55
0 VRFs Reference Reference Reference
APOE &4
Carrier —0.63 (—-1.18 to —0.08) .03
Noncarrier Reference
Sex
Female 0.35 (—0.15 to 0.85) A7 0.64 (—0.21 to 1.5) 14 0.19 (-0.42 to 0.79) 55
Male Reference Reference Reference
Age —0.001 (-0.05 to 0.05) .96 0.02 (—0.06 to 0.1) .65 —-0.01 (-0.07 to 0.05) Vi
Education —0.01 (-0.07 to 0.04) .66 —0.06 (-0.15 to 0.03) 2 <0.001 (-0.07 to 0.07) .99
Disease duration 0.001 (—0.004 to 0.01) .76 0.005 (—0.003 to 0.01) 2 —0.001 (—0.008 to 0.005) 72
Baseline MMSE 0.95 (0.9 to 0.99) <.001 0.97 (0.9t0 1) <.001 0.93(0.87 to 1) <.001
Time =117 (-1.4 to =1) <.001 -1.34 (-1.65t0 —1.03) <.001 —-1.08 (-1.3 to —0.86) <.001
Medication —0.46 (-0.95 to 0.03) .07 —-0.85 (—1.77 to 0.07) .07 -0.18 (-0.77 t0 0.4) 57
Hospitalization rates —0.24 (-0.66 to 0.17) .25 —0.6 (—1.2 to 0.004) .05 —-0.18 (-0.71 t0 0.34) 49

Abbreviations: AD, Alzheimer disease; APOE, apolipoprotein E; CI, confidence interval; MMSE, Mini-Mental State Examination; NMDA, N-methyl-D-

aspartate; VRF, vascular risk factor.

*P values were adjusted for APOE e4 carrier status (in all AD patients), sex, age, years of education, disease duration, baseline MMSE score, time, use of med-
ication (acetylcholinesterase inhibitors or NMDA receptor antagonists), and hospitalization rates.

Journal of the American Geriatrics Society 68.1 (2020): 129-136.
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id " Gender " Treatment " Age " DepressionScale 1 " DepressionScale 2 " DepressionScale_3 | id || Gender || Treatment || Age || Visit H DepressionScale ”
1 2 1 29 4.0 32.0 13.0 [ 1 2 1 29 1 4.0
2 2 1 32 29.0 14.0 8.0 | 1 2 1 23 2 32.0
3 1 1 32 19.0 27.0 9.0 | L G L 23 3 13.0
4 2 2 35 19.0 29.0 33.0 | ! 2 ! 23 4 19.0
5 1 2 3 200 270 9.0 | ! 2 ! 2 5 110
6 2 1 33 8.0 12.0 12.0 » | : : ! 2 ! 20
7 1 2 34 20.0 2.0 19.0 | ? ? 1 2 ? 10
| 2 2 1 32 3 8.0
8 1 1 34 23.0 6.0 23.0 | ) 5 ; 1 A 50
g 2 1 29 9.0 0 0 | ) ) ] 1 : A0
10 1 1 34 4.0 33.0 10.0 | 3 1 1 12 1 19.0
11 2 1 25 24.0 15.0 10.0 | 3 y y 32 9 27 0
12 2 2 34 10.0 31.0 31.0 | 3 1 1 32 3 9.0
13 1 2 26 26.0 27.0 8.0 | 3 1 1 32 4 16.0
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Welcome to the Restructure Data Wizard!

This wizard helps you to restructure your data from multiple variables (columns) in a single case to
groups of related cases (rows) or vice versa, or you can choose to transpose your data.

*; The wizard replaces the current data set with the restructured data. Note that data

L restructuring cannot be undone.
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What do you want to do?

© Restructure selected variables into cases

Use this when each case in your current data has some
variables that you would like to rearrange into groups of
related cases in the new data set.

Restructure selected cases into variables

Use this when you have groups of related cases that you
want to rearrange so that data from each group are
represented as a single case in the new data set.

Transpose all data

All cases will become variables and selected variables
will become cases in the new data set. (Choosing this
option will end the wizard, and the Transpose dialog will
appear.)



"\"a Restructure Data Wizard - Step 2 of 7

Variables to Cases: Number of Variable Groups

You have chosen to restructure selected variables intc groups of related cases in the new file.

A group of related variables, called a variable group, represents measurements on one variable.

For example, the variable may be width. Ifitis recorded in three separate measurements, each
one representing a different point in time—w1, w2, and w3, then the data are arranged in a group
"X ofvariables.

Ifthere is more than one variable in the file often itis also recorded in a variable group, for
example height, recorded in h1, h2, and h3.

How many variable groups do you want to restructure?
(1]
e

@© One (for example, w1, w2, and w3)

0.3 More than one (for example, w1, w2, w3 and h1, h2, h3, etc.)

N
o
s

GEE/LMM-E
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Q Restructure Data Wizard - Step 3 of 7

Variables to Cases: Select Variables

For each variable group you have in the current data the restructured file will have one target variable.

In this step, choose how to identify case groups in the restructured data, and choose which variables
belong with each target variable.

Optionally, you can also choose variables to copy to the new file as Fixed Variables.

Yariables in the Current File:

& id Case Group ldentification

&5 1B [Gender] ‘Use case number ~2

& BEAT [Treatment]

& E lAge] | Name: [ig1 | Label.

& DepressionScale_1
.g@ DepressionScale_2 rVariables to be Transposed
& DepressionScale_3

Target Variable: |DepressionScale

& DepressionScale_4

& DepressionScale_5 4 3 | ¢ Depressionscale_t
4 DepressionScale_2

¥ DepressionScale_3
4” DepressionScale_4

- - —

Fixed Variable(s):

& id
| & Bl [Gender]
& fEfERE Mreatment]

=1

*

S
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@ Restructure Data Wizard - Step 4 of 7 X @ Restructure Data Wizard - Step 5 of 7 >
Variables to Cases: Create Index Variables Variables to Cases: Create One Index Variable
In the current data, values for a variable group appear in a single case in multiple variables. For You have chosen to create one index variable. The variable’s values can be sequential numbers or the
example, a single case contains the values for w1, w2, and w3. names of variables in a group.
In the new data, values for a variable group will appear in multiple cases in a single variable. For In the table you can specify the name and label for the index variable.

example, there will be three cases, one each forw1, w2, and w3.

An index is a new variable that identifies the group of new cases that was created from the original ) )
case. For example, an index named "w” would have the values 1, 2, and 3. [What kind of index values?

(@ Sequential numbers
IndexValues: 1,2, 3,4, 5

manyi i ? )
How many index variables do you want to create Variable names

@© One ndex Values DepressionScale_1, DepressionScale_2, Depression3cale_3, Depr... v
Use this when a variable group records the effects of a single
factor, treatment or condition. Edit the Index Variable Mame and Label:
@ More than ane Fia ey MName Label | Levels | Index Values |
@ A one He B i |Visit 5 1,2,3,4,5 |

Use this when a variable group records the effects of more than
one factor, treatment or condition.

| rafr

[T ]1]008] 2 [007]
(2 1]o11]2[oi1] Nong
(2| 1]o07]2 005l |
IIE Use this if index information is stored in one of the sets of
E-gm variables to be transposed. (4] [M]

[F‘-msn 1




Gender

Treatment

Visit

DepressionScale

L% R 'S R 'S TR S N % N % TR ¥ T % T % TR ¥ T R " S W W

el e B e L T R R ™ TR ™ T TR o~ T o~ T

— | =k =k | =k = =k =k =k =k =k =k =k =k | =k | =k

[0 TR =S P T A TR N & TR NI % T . TRt Wy £, Y U P T A% e}

4.0
320
13.0
19.0
11.0
29.0
14.0

8.0

5.0

4.0
19.0
270

9.0
15.0

9.0
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Mixed model

-



>

N=RaN
/B

tE> 45

Analyze  Graphs  Utilities  Add-ons  Window  Help
Reports 3 ﬁ i"ﬁ 2=z 15;4
Descriptive Statistics b B
Tables r
Compare Means 3 e i
General Linear Madel r p
Generalized Linear Models k P
Mixed Models * nﬁ Linear...
SITEEE : | Generalized Linear...
Regression L

= 18

p—
B

—
RS

+H 45 B

Z\NEZ><

EaE
(EEVAICKBICE&/])

ZI5AE

th

#8 Linear Mixed Models: Specify Subjects and Repeated

52

Mixed model analysis

Click Continue for models with uncorrelated terms.

Specify Subject variable for models with correlated random effects.

Subjects:

Specify both Repeated and Subject variables for models with correlated
residuals within the random effects.

&> MBI [Gender]
& BB [Treatment]

& E8E58 DepressionScale]

& id

Repeated:

&, Visit

Repeated Covariance Type:

|Cumpuun d Symmetry

[continue || Reset |[ cancel |[ Help |




ﬁ Linear Mixed Models

@ Linear Mixed Models: Fixed Effects

22
Dependent Variable:
o id |§ =808 [Depression... | =
Random...

Factor(s):

&5 R [Gender]

& EmEH Treatment]

&, Visit

Covariate(s):

rFixed Effect:

@ Build terms Build nested terms

Factors and Covariates: Model:

|1 Gender Gender

|11 Treatment Treatment

[0 visit Visit

Treatment*Visit

¥ |[ B |[owithiny| [ciearTerm Add
Build Term:

Residual Weight:

k|

| @ Linear Mixed Models: EM Means

[+ Include intercept

Sum of squares: Type ll b
| Continuel Cancel Help

@ Linear Mixed Models: Statistics

B3

rSummary Statistics
[&f] Descriptive statistics

[7] Case Processing Summary

rEstimated Marginal Means of Fitted Model

Factors(s) and Factor Interactions:

Display Means for:

Treatment*Visit

(OVERALL) Gender
Gender Treatment
Treatment Visit

Visit Treatment*Visit

[/ Compare main effects
Confidence Interval Adjustment:

|El.onfenonj

|—Reference Category

rModel Statistic

[« Parameter estimates

[of] Tests for covariance parameters

[] Correlations of parameter estimates
[7] Covariances of parameter estimates
[7] Covariances of random effects

[7] Covariances of residuals

[7] Contrast coefficient matrix

Confidence interval: %

[ continue | cancel |[ Heip |
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Mixed model analysis



Information Criteria®

-2 Restricted Log
Likelihood

Alkaike's Information
Criterion (AlIC)

Hurvich and Tsai's
Criterion (AICC)

Bozdogan's Criterion
(CAIC)

Schwarz's Bayesian
Criterion (BIC)

650.285

654.289

654.433

G61.198

659.198

The information criteria are displayed

in smaller-is-better farm.

a. Dependent Variable: 2800

Pairwise Comparisons?®

54

Mixed model output

95% Confidence Interval far
Mean Difference”
Difference (-
MVisit  (J) visit J) Std. Errar df S\gb Lower Bound Upper Bound
1 2 -2712 2741 68.882 1.000 -10.662 5238
3 2428 274 68.882 1.000 -5.521 10.380
4 3793 2741 68.882 1.000 -4.157 11.743
5 3567 2.868 70166 1.000 -4.744 11.878
2 1 272 2741 68.882 1.000 -5238 10.662
3 5141 274 68.882 648 -2.809 13.082
4 6.505 2741 68.882 204 -1.445 14.455
5 6.279 2.868 70166 318 -2.032 14.501
3 1 -2429 2741 68.882 1.000 -10.380 55
2 -514 274 68.882 648 -13.092 2.808
4 1.364 2741 68.882 1.000 -6.587 9314
5 1.138 2.868 70166 1.000 -7.174 9.450
4 1 -3793 2741 68.882 1.000 -11.743 4157
2 -6.505 274 68.882 204 -14.455 1.445
3 -1.364 2741 68.882 1.000 -9.314 6.587
5 -.226 2.868 70166 1.000 -8.537 8.088
§ 1 -3567 2868 70166 1.000 -11.879 4744
2 -6.279 2.868 70166 318 -14.591 2.032
3 -1.138 2868 70166 1.000 -9.450 TAT4
4 226 2.868 70166 1.000 -8.086 8.537

Based on estimated marginal means
a. Dependent Variable: 255+,

Estimates of Fixed Effects™
95% Confidence Interval

Parameter Estimate Std. Error df 1 Sig. Lower Bound | Upper Bound
Intercept 10457603 | 3313212 T4.672 3156 0oz 3.85687T1 17.058335
[Gender=1] 2.029279 | 2.351807 16.727 863 400 -2.938983 6997541
[Gender=2] b 0 . . . .
[Treatment=0] 3.590407 | 4499750 81.501 .rag 427 -5.361851 12.542665
[Treatment=1] ob 0

[Visit=1] 3529088 | 3.8983145 70.588 805 368 -4.244717 11.302894
[visit=2] 3619997 | 3.898315 T0.588 829 356 -4.153808 11.393803
[Visit=3] -2107276 | 3.898314 70.588 -5 A9 -9.881081 5666530
[visit=4] 65452 | 3888315 T0.588 042 G966 -7.608354 7939257
[Visit=5] b 0

[Visit=1]* [Treatment=0] 076556 | 5731167 T0.319 013 989 -11.352986 11.506098
[Visit=2] * [Treatment=0] 5318980 | 5731167 T0.319 828 357 -6.110562 16.748522
[Visit=3] * [Treatment=0] 6.490697 | 5731167 T0.319 1.133 261 -4.938845 17.920239
[Visit=4] * [Treatment=0] - 782030 | 5731167 T0.319 -136 849z -12.211572 10.647512
[Visit=5] * [Treatment=0] o° 0

MWisit=1] * [Treatment=1] ob 0

[Visit=2] * [Treatment=1] o° 0

[Visit=3] * [Treatment=1] o 0

[Visit=4] * [Treatment=1] o a0

[Visit=5] * [Treatment=1] ob 0

a. Dependent Variable: 258 .

b. This parameteris setto zero because itis redundant.




55

GEE analysis

D> EREMERE > ER 45T 52 (GEE)

Analyze  DirectMarketing  Graphs  Utilities  Add-ons  Window  Help | Carza S s tes B
Reports 3 h 'ﬁﬁ ﬁ Sziz: dﬂ? EE Type ofModel  Response | Prediciors Model Estimation Statistics EM Means Export
D ioti Statisti b - | E - v_%r JI 1 Variables: Subjectvariables:
esCrpuve S1allsucs & 181 (Gengen] &
Tables 3 & iaES T [Treatment] NY
L & & [Age] +
Compare Means p  gle Age var wvar E—
SVinin-subjectvariables:
General Linear Model r 4.0 23 & Visit
: : - == -
Generalized Linear Models ¥ | [E] Generalized Linear Models ..
Mixed Wadels ' g2: Generalized Estimating Equations... Il sort cases by subject and within-subject variables
Correlate 3 rCovariance Matrix
- 11.0 aq @ Robust estimator Model-based estimator
Regression r
29.0 32
Loglinear r
14.0 32 [+ Adjus ant parameters
Meural Metworks k

il m i

r

8.0 32 Maximum iterations:
[ Update matrix Iterations between updates:

Convergence Criteria

Atleast one convergence criterion must be specified with a minimum greater than zero.
Minimum: Type:
[ Change in parameter estimates |1E—006 | |Absojute -

[ Hessian convergence Absolute

| OK I Paste || Reset || Cancel || Help




#3 Generalized Estimating Equations

Type of Model

Choose one ofthe model types listed below or specify a custom combination of distribution and link function.

& Scale Response

Gamma with log link

il Ordinal Response

® ez Continuous outcom@naltogistic

Ordinal probit

1 Counts
Poisson loglinear

© Negative binomial with log link

O® Binary Response or Events/Trials Data

Ofnavlogistc __ Binary outcome

Binary probit

Interval censored survival

W5 mMixture
Tweedie with log link

Tweedie with identity link

X Custom

Custom

Distribution

Parameter

~ Link functicn |dentity -

@ Generalized Estimating Equations
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GEE analysis

*

Repeaed Tpe ol Resperse predors Mol Esimalon Ssics Eleans Sae Exort

Wariables:

& id

&b 1R [Gender]

& [BEER [Treatment]
& visit

& Fi [Age]

Dependent Variable

E Dependent Variable:
||$ =88 [DepressionScale] ||

Category order (multinomial only):

Ascending hd
rType of Dependent Variable (Binomial Distribution Only)y—————————
@ Binary
Reference Category...
@ MNumber of events occurring in a set of trials
rTrials
@ Variable
Trials Variable:
@ Fixedvalue
Mumber of Trials:
Scale Weight

Scale Weight Variable:
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GEE analysis

@ Generalized Estimating Equations > @ Generalized Estimating Equations %
Repestes Tipe oflode Response FIO9rs ocel Estmaton Siatsics EMleans Save| Eort Repestea Typeofocel Response  Predicors Mol Estmaton Saistics. EMMeans Save  Expor
Variables: M Factors: rSpecify Model Effects
& id &b FBEESF [Treatment] Factors and Covariates: Model:
&> Visit | Treatment Treatment
il visit Visit +
E | Gender Gender
¥ E Age . hge - H H
Build Term(s) Treatment*Visit Type>|nteractlon
Type:
@ Generalized Estimating Equations: Options | =
| I r User-Missing Values Main effects
Specify how to treat cases with user-missing values Interaction
Ii Covariates: on factors, subject variables, or within-subject Factarial
= variables.
&5 HEBI [Gender] All 2-way
@ Exclude
& T Aol All 3-way
Include Al 4-way |+
Cases with user-missing values on the dependent
- variable, covariates, scale weight variable, or offset
variable are always excluded.
- Category Order for Factors Number of Effects in Model: 5
—Offset 0 Ascending Build Mested Term
- : ks L2 Term:
@® Variable oescendng | EE/NIESEH
Offset Variable: Use data order
-y | = The last unique category may be associated with a
redundant parameter in the estimation algorithm. By* (Within} Add to Model Clear
©) Fixed value
Value:
[+ Include intercept in model
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GEE analysis

@ Generslized Estimating Equations L2 | @ Generalized Estimating Equations X
Repestea Tpeofiodel Response Freacrs Modsl| Estimaton Sitsts EMNeans save Bt
Model Effects Factors and Interactions: Display Means for: ]
Analysis Type: [Type m - ’ Confidence Interval Level (%): M | Term | Term I Contrast teferenoe Category
& Treatment Visit | |Pairwise |
. e Visit — P
Chi-square Statistics & Treatment*Visit Pairwise
4 5 Treatment*Visit I I
® Wald
Generalized score
Log quasi-likelihood function:
Print
[¥/ Case processing summary [] Contrast coefficient (L) matrices By*
[/ Descriptive statistics [7] General estimable functions
[¥ Model information [T] Iteration history
[ Goodness of fit statistics Print Interval
[¥ Model summary statistics
(7 Paramatar actimats
== ] == SEE
[7] Include exponential parameter estimates | E b INa ry (@) utco memm 4l
|| Covariance matrix for parameter estimates
[] Correlation matrix for parameter estimates Scale
[7] Working correlation matrix @ Compute means for response
@ Compute means for linear predictor
Adjustment for Multiple Comparisons:
Least significant difference > | ["] Display overall estimated mean
| OK I gaste ées,et__l I_Ca.nce,l.v Help QK Paste || Reset || Cancel || Help




Model Information
Dependent Variable i i
Probahility Distribution Mormal
Link Function |dlentity
Suhbject Effect 1 id
Within-Suhject Effect 1 Visit
Working Correlation Matrix Structure Exchangeahle

Case Processing Summary

] FPercent
Included 97 97.0%
Excluded 3 3.0%
Total 100 100.0%

QIC/QICCEUE /)Lt

Goodness of Fit®

Walue

Parameter Estimates

59

GEE-Output

95% Wald Confidence Intarval

Hypothesis Test

Categorical Variable Information
M Percent
Factor 54 Placebno 44 45.4%
Treatment 53 54 6%
Tatal g7 100.0%
Visit 5 17 17.5%
4 20 20.6%
3 20 20.6%
2 20 20.6%
1 20 20.6%
Total g7 100.0%

Quasi Likelihood under
Independence Model
Griterion (QIC)°

7383.042

Carrected Quasi
Likelihood under
Independence Model
Criterion (QICC)®

7389.820

Dependent Variable: 28y
Madel: (Intercept), Treatment, Visit,
Gender, Age, Treatment *Visit

a. Information criteria are in smaller-is-

better form.

h. Computed using the full log quasi-
likelihood function.

Wald Chi-

Parameter B Std. Errar Lower Upper Square df Sig.
(Intercept) 2371 17.2383 -10.078 57.4949 1.892 1 169
[Treatment=2] 3616 3.3682 -2.936 10.218 11583 1 283
[Treatment=1] 0?

[Visit=5] -3.502 34075 -10.180 KRN 1.056 1 304
[Visit=4] -3.364 3.7080 -10.633 3.606 822 1 364
[Visit=3] -5.636 27732 -11.072 -.201 4131 1 042
[Visit=2] .0M 4 6859 -9.0583 §.275 .000 1 985
[Visit=1] 0?

Gender -2.306 22536 -6.723 2111 1.047 1 306
Age - 166 4758 -1.099 JGB7 122 1 q27
[Treatment=2] * [Visit=5] -113 48978 -9.712 9.487 001 1 a2
[Treatment=2] * [Visit=4] -.BAG 5.6842 -11.803 10.086 024 1 B7B
[Treatment=2] * Visit=3] 6.414 54913 -4.3449 17177 1.364 1 243
[Treatment=2] * [Visit=2] 5242 6.0191 -6.555 17.040 758 1 384
[Treatment=2] * [Visit=1] n?

[Treatment=1] * [Visit=5] o?

[Treatment=1] * [Visit=4] n?

[Treatment=1] * [Visit=3] 0?

[Treatment=1]* [Visit=2] n®

[Treatment=1] * [Visit=1] n?

(Scale) 86.657

Dependent Variable; &8

iy

Maodel: (Intercept), Treatment, Visit, Gender, Age, Treatment * Visit

a. Setto zero hecause this parameteris redundant.




Estimates

95% Wald Confidence Interval

S visit Mean Std. Error Lower Upper
Placeho 5 14.953 45,0687 -73.380 103.286
4 14.345 44,2540 -72.381 101.081
3 19.345 44,3947 -67.66T 106.357
2 23.901 44,2926 -62.911 110712
1 18.567 44,0893 -67.846 104.981
Treatment & 11.448 42,0461 -70.959 §3.858
4 11.687 43.0089 -72.708 458833
3 9,315 43.0638 -76.089 93718
2 16.042 43.0606 -69.355 §99.438
1 14.951 42,8486 -69.031 §8.933

Depression Score

Covariates appearing in the model are fixed at the following values:

Gender=1.54; Age=31.42

30

25

20

60

GEE-Output

—O— Treatment

--&--Placebo

1st
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