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Table 2. Percentage of articles in corpus (N = 113,450) citing the following 16 Delphi panel—derived statistical methods groups

Percentage of articles citing

specific method group overall Examples of commonly

and by strata Relative percent change in method group over time® occurring terms in each
Method groups Overall® 95-05° DB-10" 11-15° 0B-10 vs. 95-D5 11-15 vs. 06-10% 11-15 vs. 95-05"  statistical method group
Mumeric summary measures 96.4 928 964 968 3.9 0.4 4.3 Average, mode, percentage,
standard deviation
Epidemiological measures of 53.5 38.0 523 b5h7 37.5 6.5 46.5 Prevalence, incidence, odds
risk/effect ratio, hazard ratio
Statistical inference concepts 52.9 36.4 521 550 43.2 5.7 51.4 P-value, confidence interval,
multiple comparisons
Epidemiological concepts of  40.1 43,7 398 399 -9.0 0.2 -8.8 Sensitivity, specificity, ROC
classification cumve
Specific hypothesis test 28,8 238 290 29.:2 21.8 0.7 22.7 {-test, Fisher exact test,
chi-square test
ANOVA 232 149 222 244 49.0 9.8 63.6 ANOVA, ANCOVA, RMANCOVA
Regression 226 119 216 24.1 82.1 11.5 103.0 Linear, logistic, poisson
regression
Graphics 8.8 8.5 8.7 8.8 2.7 1.3 4.0 Histogram, scatter plot, box
alat
l Survival analysis 68 30 66 73 123.2 11.0 147.6 Cox regression, Kaplan—Meier I
Missing data 6.8 2.4 5.9 7.6 148.4 28.0 217.9 Missing data, multiple
imputation, LOCF
Computationally intensive 6.3 38 &2 6.5 63.5 4.5 70.9 Simulation, bootstrap, Monte
algorithms Carlo, MCMC
Multivariate methods 5.9 3.1 5.5 6.4 73.6 16.6 102.5 Cronbach e, factor analysis,
PCA, cluster analysis
Correlated data analysis 4.1 1.6 3.7 4.6 137.3 23.1 192.2 GEE, LMM, GLMM, multilevel
model
Machine learning 3.1 1.8 3.0 33 66.0 9.9 82.5 Lasso, wavelet, neural network
Time series 1.4 0.9 1.3 1.5 48.8 12.0 66.7 ARIMA, forecasting, spectral
analysis
Causal inference 1.0 0.2 0.8 1.2 268.3 57.8 481.2 Propensity score,
observational studies instrumental variable

2
Meaney, Christopher, et al. Journal of clinical epidemiology 74 (2016): 124-132



Data type/Statistical method

1Pk & ! chaly - S
Continuous
-Parametric Independent  Paired T-test ANOVA Pearson
T-test correlation
-Non-parametric Mann- Wilcoxon signed-  Kruskal-Wallis ~ Spearman
Whitney U rank test test rank correlation

test



Mean / Median

> RER BRI

151
155
159
152
153
156
157
158

B TESIETES A




Parametric vs Non-parametric test
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Pubmed non-parametric test
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Test of Normality

A > R DIFE &

ognalyze Direct Marketing  Graphs  Utilities  Add-ons  Window  Help

Repaorts
Descriptive Statistics

Custom Tables

Compare Means
General Linear Model

Generalized Linear Models

-
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[E5] Erequencies...
[x] Descriptives...

v v v v

Distribution Fit
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Dependent List:

& BMI
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Label Cases by

2 |
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For N >50

For N <50

Tests of Normality

Kolmogorav-Smirno Shapiro-Wilk
Sig. ‘ Statistic df Sig.

Statistic df
BMI 076 40 200" 981 s0 ] 710 |
* Thig is a lower bound of the true significance.
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One-sample T test

c HERrPEHEFEASD . Example
. 1L q‘nﬁf E’.ﬁ T e — Y2 840 % B % FBMI » B%
A T afcni B 2§y HBMI S 24 kg/m? 5 3R
BMIE_% fo &8 e i 4p o ?
BMI
1 23.68
2 23.98
3 23.72
4 21.98
5 2379
6 25.48
7 24.28
23.75
d 2374
10 23.92
11 22.86
12 22,03




One-sample T test SPSS analysis

Ao BT IOBEDE - R ATiE T

o‘!
o

Analyze  DirectMarketing  Graphs  Utilities Add-ons  Window  Help &8 One-Sample T Test X
Reports 3 | ﬁfﬁ ﬁ % % :-é—— °Iest Variable(s): ——
Descriptive Statistics 3 —— — == & BMI
Tables r
Compare Means 2 m Mean"s... " "

General Linear Maodel
Generalized Linear Models
Mixed Models

Caorrelate

Regression

b .

One-Sample T Test...
Independent-Samples T Test...
Paired-Samples T Test..

One-Way ANOVA ..

TestValue: o
| Ok I Paste || Reset || Cancel || Help




One-sample T test output

One-Sample Statistics

std. Error
M Mean Std. Deviation Mean
BMI 40 | 236725 .B8432 13982
One-Sample Test
TestValue = 24
895% Confidence Interval of the
Mean Difference
1 df Sig. (2-tailed) Difference Lower Lpper
BMI -2.342 349 024 -.32750 -.6103 -.0447

404 B % erBMIZE 2 fenBMIG £ 8 F 23 hg ¥ £ B (p=0.024)
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T ok R
Iy
K,

I PN
;5};, .
&

Sad

)2

=

Mann-Whitney U test

I E RIS S
¥
> b RA D TR EEF A

i

I

11



Independent T-test example

» Independent variable : Male and Female (Two groups)
» Dependent variable : BMI -~ Height and Weight.... (Continuous)

Table 1
Demographic data of study participants

Total Male in=12331) Female (n=16333) p value
(n=19164}
n % n % nf
BMI (n=2574T) 2520+4515 2457398 25675933 0.041%
Height (cm) 156.72+8 .79 163 40+7.03 151 8322639 =0 .00]1#*
Weight (kg) 60.70+10 64 65601025 5711941 <0 00]%*
Waist circumference (cm) 84 162072 56994024 3209054 <0001 #*
SBP (mmHg) 134771923 134 59+13 95 134 90+19 44 0.178
DEBEP (mmHg) T1.78=11.62 78.30=11.68 T7.40+11.56 <0 .001#*
Pulse pressure (mmHg) 56.00+14 61 562021433 5749+14 78 <0001 %

J Nutr Health Aging Volume 24, Number 6, 2020 12



Independent T-test SPSS dataset

caseno Sex SBP DBP pluse_pressure WwcC Height | Weight BMI
1 1 150 83 67 9550 165.60 76.70 2797
2 1 135 6o 67 99.06 157.00 69.30 28.11
3 1 131 7T 54 93.00 163.00 72.50 2729
4 1 144 93 51 97.00 169.30 76.90 26.83
b 1 149 78 71 91.95 163.50 70.00 26.19
6 1 140 70 70 91.44 174.00 76.00 2510
7 1 140 71 69 93.00 170.50 77.30 26.59
g 1 110 91 19 92.00 177.40 78.00 2478
9 1 133 80 53 99.06 158.10 75.40 30.13
10 1 135 91 44 96.00 173.50 79.00 26.24
11 1 130 78 h2 91.44 166.00 82.00 29.76
12 1 140 90 50 102.000 156.00 66.00 2712
€& value Labels
rValue Labels
vawe [ | Spelling..
Label: l— Sex |
1="Male”
2 ="Female”

Change

Remaove

ok J[cancel]| Hep |
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Independent T-test SPSS analysis-2

Ao T oBGE > R A TH 2

@ Independent-Samples T Test

Analyze  DirectMarketing  Graphs  Utilities  Add-ons  Window  Help
e | B BoE
L Descriptive Statistics .3
Tables g
Compare Means r L] means... " pl
General Linear Model 3 B

Generalized Linear Models
Mixed Models

Caorrelate

Regression

Loglinear

One-Sample T Test...

m Independent-Samples T Test...
Paired-Samples T Test...

*
One-Way ANOVA...
*
900
' 8.00

&¥ caseno

OIE st Variable(s): Opions..
SBP

e
& pluse_pressure
& |FWwe

& Height

& Weight

£ BMI

Grouping Variable:
Sex(12)

Define Groups...

@ Use specified values

Group 1: 1

Group 2: |2

Cut point:

e
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Independent T-test SPSS output

Group Statistics

Std. Error &_5.5&}& eI2R A
Sex M Mean Std. Deviation Mean 2 o
FHfrt iy B33 R
SBP Male 12331 134,59 18.950 AT - = ¥
1) kg 2 AL
Female 16833 134.90 19.438 150 g _/:__ L fa% «1,-: — i (p<0001)
DBP Male 12331 73.30 11.683 A05
Female 16833 77.40 11.656 .0ga
pluse_pressure  Male 12331 56.29 14.332 1249
Female 16833 a7.49 14.784 14 Leveneﬁ i
WC Male 12331 | 86.9879 9.23906 08320 1. % 3 #4p F (p>0.05)
Female 16833 82.0870 954373 07356
2. %3 %2 49 (p<0.05)
Independent Samples Test
Levene's Test for Equality of
Yariances t-test for Equality of Means
95% Confidence Interval of the
Mean Std. Error Difference
F Sig. 1 df Sig. (2-tailed) Difference Difference Lower Upper
SEBP Equal variances
assumed 6.621 010 -1.346 28162 -.307 228 - 754 140
Equal variances not
2ssumed -1.3581 | 26838.705 -.307 227 -752 138
DEP Equal variances
2ssumed 6.633 011 6.495 28162 894 138 624 1.164
Equal variances not
assumed 6.484 | 26402.928 894 138 624 1.164
pluse_pressure  Egual variances
2ssumed 18.4349 .0oo -6.940 28162 -1.201 A73 -1.540 -.862
Equal variances not
assumed -6.974 | 27018.184 -1.2M 72 -1.538 1823




Mann-Whitney U test example

* Independent variable : Grade 0 and Gradel&2 (Two groups)

» Dependent variable : Global alignment angle ~ Shell angle and
Lordotic angle..(Continuous)

Table 2
Anterior bone loss of the upper adjacent level by grade

Grade 0 (n=68) Grades 1 & 2 (n=53) p Value

Sex .828

Female 32 (47.1%) 23 (43.4%)

Male 36 (52.9%) 30 (56.6%)
Age, years 50.5 (44.3, 56.0) 49.0 (43.5,60.5) .599
Operative level 338

C3—4 6 (8.8%) 1 (1.9%)

C4-5 20 (29.4%) 20 (37.7%)

C5-6 38 (55.9%) 30 (56.6%)

co-—7 4 (5.9%) 2 (3.8%)
Hybrid .688

No 37 (54.4%) 26 (49.1%)

Yes 3] (45 6%) 27 (50.9%)
Global alignment angle 15.0 (7.0, 22.8) 19.0 (9.0,26.0) 218
Shell angle 5.0 (1.3, 8.0) 7.0 (4.0, 10.5) 0267
Lordotic angle 49 (—0.0, 8.8) 46 (—0.7.9.7) 878
Mean degree of angle of the endplate with horizontal line —16.2 (—20.3, —11.8) —15.5 (—18.5, —11.2) 349
Global ROM 40.0 (35.0, 55.0) 45.0 (38.0,53.0) 226
Index level ROM 9.0 (6.0, 13.0) 10.0 (3.0, 14.0) .593

Chi-square test, Mann-Whitney U test, Median (interquartile range).
ROM, range of motion.
* p< .05

The Spine Journal 20 (2020) 1211—1218



Mann-Whitney U test SPSS dataset

age upper_gp GA ROMG ROMADR

A7 00 0 8.0 20 20
58 00 16.0 13.0 35.0 14.0
55 1.00 220 7.0 490 9.0
48 1.00 33.0 16.0 63.0 8.0
64 00 370 10.0 39.0 3.0
49 1.00 9.0 4.0 63.0 14.0
56 00 470 15.0 450 13.0
61 1.00 19.0 11.0 6.0 3.0
70 1.00 200 4.0 41.0 14.0
47 00 15.0 7.0 35.0 6.0

B Value Labels P

~Value Labels

Value: Note

upper
Label: l— pp _gp —I

Chanage
Change

Remaove

0="Grade 0"
1="Grade 182"

QK Cancel Help

GA: Global alignment angle
SA: Shell angle

ROMG: Global ROM

ROMADR: Index level ROM
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Mann-Whitney U test SPSS analysis-

AP>BER R O JFiRmO2Bh

Analyze Direct Marketing Graphs Utilities Add-ons Window Help

Reports (3 == gﬂ- EEE [A] (@ ‘ ._l_%
1 -, - e T e (e (A
[ Descriptive Statistics » =
_ Tables 3
% Compare Means .2 1G " ROMADR " i " HE " HE
General Linear Model » 2.0 2.0
Generalized Linear Models r 35.0 14.0
49.0 9.0
Mixed Models »
63.0 8.0
Correlate 3
39.0 3.0
Regression 4 63.0 140
Loglinear » 45-0 13-0
Meural Metworks r E-U 3_0
Classify » 41'0 14'0
Dimension Reduction 3 35-0 E-U
Scale r 230 40
Monparametric Tests L3 A One Sample...
FoliniclLt g M\ Independent Samples...
Sunvival g 4 Related Samples...
Multiple Response |7 )
- e Legacy Dialogs r Chi-square...
[§§ PS Matching Z7T 0 5.0
[ZZ Binomial...
Missing Value Analysis... 559.0 13.0
1L Runs...
Multiple Imputation 3 46.0 11.0 &
] 1- .
Complex Samples 3 65.0 [l 1-Sample K-S...
BZ, Simulation 16.0 [#8] 2 Independent Samples...
Quality Control ~ 18.0 [ K Independent Samples...
ROC Curve 430 [E&] 2 Related Samples...
" Ve
55.0 10.0 i K Related Samples...
17 N AN RNN 19N



Mann-Whitney U test SPSS analysis-

_ @ Two-Independent-Samples Tests

e

it

TestVariable List:

&7 age

& GA

& SA

£ ROM (G) [ROMG]

&’ ROM (ADR) [ROMADR]

& Two Independent Samples.. X

Grouping Variable:

upper_gp(0 1)

=@

Test Type

[l Mann-Whitney U [] Kolmogorov-Smirnov Z
[] Moses extreme reactions || Wald-Wolfowitz runs




Mann-Whitney U test SPSS analysis-

File  Edit

P& AR

Data  Transform  Analyze  Direct Marketing

)

=

(0= R = = = R o B S 5

BB

[ Define Variable Properties...
2. Set Measurement Level for Unknown...
|z Copy Data Properties...
g New Custom Attribute...
& Define Dates...
Define Multiple Response Sets...
Validation 3
EE Identify Duplicate Cases...
F7 Identify Unusual Cases...
T, Compare Datasets...
(=) Sort Cases...
Sort Variables. .
[ Transpose...
Merge Files 3
B Restructure. .
Rake Weights_.
Propensity Score Matching...
Case Control Matching...
51 Agaregate...
Splitinto Files
Orthogonal Design 3
T Copy Dataset
2 splitFile...
Ff Select Cases...
s Weight Cases...

& split File

& age

&8 GA
& BA

£ ROM (G) [ROMG]
£ ROM (ADR) [ROMA...

i©) Analyze all cases, do not create groups

{8 Compare groups

M TRTI AT

(©) Organize output by groups

Groups Based on:

& upper_gp

(@ Sort the file by grouping variables
i©) File is already sorted

Current Status: Analysis by groups is off.
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Mann-Whitney U test SPSS analysis-Z

AR EEFT RO, frd B

Al e =R

Analyze  Direct Marketing  Graphs  Utilities  Add-ons &
Reports ﬁ ;E B
Descriptive Statistics Frequencies... E

= I " | [ Descriptives... =
A 0
b Compare Means F % Explore... i
General Linear Model r
= FH Crosstabs..
Generalized Linear Models g
TURF Analysis
Mixed Models r
Ratio...
Correlate g R
P-F Flots...
Regression g E—
Loglinear y | @-QPlats...
£T.U
Meural Metworks r
- 59.0

&5 Upper_ap

Variable(s)

&% age
& A
&7 SA

& ROM (G) [ROMG]
&7 ROM (ADR) [ROMA...

[] Display frequency tables

@ Frequencies: 5t

m

Percentile Val
)
[+ Quartiles
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[] Percentile(s):

aste Reset |Gancel Help

atistics
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rCentral Tendency

[7] Mean
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rDispersion rDistribution
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Mann-Whitney U test SPSS output

Mann-Whitney Test

Ranks Frequencies
Sum of
upper_gp I Mean Rank Ranks Statistics
age 0 68 59.52 4047.50 UPPEr_gp age GA SA ROM(G) | ROM (ADR)
1 53 §2.90 3333.50 0 N Walid B8 &8 &8 B7 67
Total 121 Missing 0 0 i} 1 1
GA 0 68 57.54 3912.50 Median 50.50 | 15.000 5000 | 40.000 9.000
! 53 65.44 3468.50 Percentiles _ 25 44.25 7.000 1250 | 35.000 6.000
Total 121 50 50.50 | 15.000 5000 | 40.000 9.000
SA 0 68 5478 3724.00 75 56.00 | 22.750 8.000 | 55.000 13.000
! 53 69.00 3657.00 1 N valid 53 53 53 53 53
Total 121 Missing 0 g g 0 i
ROM (6) 0 o7 °7.08 3824.50 Median 49.00 | 19.000 7.000 | 45.000 10.000
1 53 64.82 3435.50 .
ot 10 Percentiles _ 25 43.50 9.000 4.000 | 38.000 5.000
IS — — T 50 49.00 | 19.000 7.000 | 45.000 10.000
1 o3 .y 3307 80 _I5_ 60.50 | 26.000 | 10.500 | 53.000 14.000
Total 120
Test Statistics® ’&.SA E’ﬁ% RA >
age GA SA ROM(G) | ROM (ADR) G radeO—fr'G radel&?2 ”ﬁ .ﬁ%"‘ i, 2
Mann-Whitney U 1701.500 | 1566.500 | 1378.000 | 1546.500 | 1674.500 Gradel&?2°® i % > Grade0 (p:0026)
Wilcoxon W 4047.500 | 3912.500 | 3724.000 | 3824500 | 3952.500
il __RTOE _1 731 _2 7] -1 711 __R3F
Asymp. Sig. (2-tailed) 599 218 026 226 583
a. Grouping Variable: upper_ap 22
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Paired T-test
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Paired T-test example

* Independent variable : 2014 and 2016 (Paired)
« Dependent variable : Age ~ BMI ~ Height and Weight....(Continuous)

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

2014 {n = 4,537) 2016 (n = 4,537) p-value
n O n %

Age 71.75 +5.493 73.75 +5.93 -
Gender 1.000

Mals 2,207 (48.6%) 2,207 {48.6%)

Female 2,330 51.4%) 2,330 {51.4%)
Smoking 309 {6.8%) 207 (6.5%) 0.118
Drinking 547 (12.1%) 581 {12.8%) 0.862
Exercise 3,237 (71.3%) 3,482 (76.3%) 0.930
BMI 24.49 £3.47 24,41 +3.42 0.004™
Height {cm) 157 .67 +8.15 157.59 +8.12 0.063
Weight (kag) 60.99 +10.38 60.78 +10.47 <0.001*
Waist (cm) 83.20 +9.72 84.59 +9.66 <0.001*
SBP {(mmHg) 133.91 +18.18 134.63 +1B8.52 0.007
DEP (mmHg) 78.14 +10.91 77.21 +11.26 <0.001*
Pulse pressure (mmHg) 5677 +13.82 57.42 +13.74 <0.001*
Fasting plasma glucose (mg/dl) 104.02 +21.92 104.89 +2517 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 0922

Frontiers in Medicine (2021), 8
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Paired T-test SPSS dataset

caseno GLU_2014 GLU_2016 TG 2014 TG_2016 HDLC_2014 HDLC_2016 BMI_2014 BMI_2016
1 91 91 245 180 4.0 42.0 27.68 21.27
2 103 224 89 104 45.0 35.0 19.15 20.16
3 92 96 96 56 54.0 47.0 20.94 2357
4 97 96 123 92 57.0 57.0 2554 25.57
5 68 v 125 106 420 67.0 18.97 1710
6 94 94 101 119 46.0 47.0 21.50 21.79
T 92 91 43 64 47.0 50.0 2567 26.53
B 151 89 63 69 390 47.0 2461 26.37
9 97 97 120 59 420 440 23.95 24.31
10 143 156 142 128 50.0 50.0 2554 23.84
11 113 124 337 104 58.0 80.0 2328 2374
12 93 92 114 76 67.0 60.0 20.20 20.57

25
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Paired T-test SPSS analysis

Analyze  Direct Marketing  Graphs  Utilities  Add-ons  Window  Help
Reports 3 % ﬁ % @Z} ?:]EE
Descriptive Statistics 3 —
Tables 3
Compare Means r | Means..." " E
General Linear Model 3 One-Sample T Test...

Generalized Linear Models 3

Mixed Models
Caorrelate
Regression

Loglinear

E Independent-Samples T Test..

Paired-Samples T Test...
One-Way ANOVA._.

119

A

46.0

AT N

@ Paired-Samples T Test

Paired Variables:

& GLU_2014
& GLU_2016
& TG_2014
& TG_2016
& HDOLC_2014
& HDLC_2016
< BMI_2014
£ BMI_2016

Pair  |Variable1  |Variable2

& GLU 2. & [GLU_2..
& G_20... & [TG_20...
& HDLC_.. & [HDLC_.
& [BMI_20... & [BMI_20..

[ - T S
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Paired T-test SPSS output

Paired Samples Statistics
Mean M Std. Deviation STEEEEFLUT ;’f_l'_.G lucose éﬁ%ﬁ A

Pair1 GLU_2014 104.02 4537 21.923 325 20141\:'2016’)3 A 4 |

GLU_2016 104.89 4537 25166 T4 2016‘1 i;:-’% %./‘\2014 (pzooog)
Pair2 TG_2014 117.03 4537 66.712 440

TG_2016 114.85 4537 G7.833 1.007
FPair3 HDLC_2014 55614 4537 156628 2325

HDLC_2016 55.598 4537 15.7802 2343
Pair4 BMI_2014 244877 4537 346738 05148

EMI_2016 244141 4537 341873 08076

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

Pair1  GLU_2014- GLU_2016 - .BE& 22503 334 -1.524 =214 -2.600 4536 .0og
FPair2z TG_2014-TG_2016 2.186 65.013 H65 284 4.078 2.265 4536 024
Paira HDLC_2014-

HDLGC_2016 0164 11.3191 1680 =313 3458 093 4536 822
Faird BMI_2014-BMI_2016 07361 1.73773 02580 02303 12418 2.853 4536 .004

27



Wilcoxon signed-rank test example

 Independent variable : Pre-op and Post-op (Paired)
« Dependent variable : Local ~ Pelvic and Spinal parameters....(Continuous)

Table 2 Changes in pre- and postoperative radiographic parameters pre-operative and postoperative data

Pre-operative (n=11) Postoperative (n=11) p value
Local parameters
Slip percentage 60.0 (53.0, 62.0) 30.0 (23.0, 36.0) 0.003**
Dubousset's lumbosacral angle 84.1 (756, 92.3) 97.9 (925, 111.4) 0.003**
Pelvic parameters
Pelvic tilt 242 (222, 305) 254 (15.8, 304) 0.131
Pelvic incidence 621 (53.1, 80.8) 54.9 (52.1,81.4) 0.059
Sacral slope 323 (304, 49.1) 419 (359, 52.2) 0.091
Spinal parameters
LL —494 (=703, -34.7) —577 (=70.0, —47.1) 0013*
PI-LL mismatch 16.0 (100, 263) 99 (0.0, 190 0021*
SVA (mm) 369 (183, 598) 236 (0.1, 54.7) 0.213
Wilcoxon signed rank, median (IQR). *P < 0.05, *P < 001
Abbreviations: LL Lumbar Lordosis; Pl Pelvic Incidence.; 5VA sagittal vertical axis
28
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Wilcoxon signed-rank SPSS dataset

caseno |slip percentage |slip_percentage | Dubousset lumbos | Dubousset lumbos| — pelvic_tile_pre pelvic_tile_post | pelvic_incidence| pelvic_incidence
pre post acral_angle pre | acral angle post pre post
1 60.0 440 w7 97.9 2272 16.2 531 521
2 76.0 49.0 67.8 B6.5 2472 135 B5.4 65T
3 60.0 16.0 82.3 1M14 208 1.7 812 50.3
4 53.0 30.0 778 91.9 3.6 26.5 621 64.9
b 5210 36.0 1003 1071 200 222 49.9 1.0
B 62.0 33.0 6.7 832 282 356 b5 4 573
7 53.0 23.0 75.6 925 225 254 7.6 7.6
B 530 260 841 1136 490 280 81.3 82.0
g 66.0 18.0 8997 1293 225 15.8 5B6.5 VT
10 60.0 36.0 q0.2 532 281 36 85.0 86.8
1 530 30.0 87.5 84 8 304 304 80.8 814

29




Wilcoxon signed-rank SPSS analysis-1

AH>RD Bk TOR L HiEes8O2B M A

Multiple Response

[#§ PS Matching

Missing Value Analysis. ..
Multiple Imputation
Complex Samples

& simulation...
Quality Contral

ROC Curve...

J Related Samples...
Legacy Dialogs

Analyze  Direct Marketing  Graphs  Ulilities  Add-ons  Window  Help
Reports 3 e Bl AN IE (Al ‘ A
—— % ] RS 4D 9

Descriptive Statistics k
Tables 4
Compare Means b jubousset lumbos| pelvic_tile_pre pebvic_tile_post | pelvic_inci
General Linear Model ) [EEIEE p;?tg 22 16.2 Bre
Generalized Linear Models 3 86-5 24-2 13-5
Mixed Models L4 - : :

= 1114 20.8 m7
Correlate 4 919 ME 6.5
Reagression 4 1071 20.0 29 9
Loglinear 4 93 2 29 9 35 6
Meural Metworks k 97 5 292 25 4
Classify / 1136 49.0 28.0
Dimension Reduction » 129 3 29 5 158
Scale g 99.2 28.1 31.6
Monparametric Tests k A One Sample.. 0.5 304
Forecasting | M Independent Samples...
Survival 4

¢ [ chi-square...

[ Binomial...

] Runs...

[ 1-5ample K-5...
[#8] 2 Independent Samples...
[l K Independent Samples...
[i] 2 Related Samples...

I K Related Samples...
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Wilcoxon signed-rank SPSS analysis-2

E& Two-Related-Samples Tests et
Test Pairs:
a) MO, [casena] o Pair |‘u’ariable1 |Uariable.2 |
@ slip_percentage_pre 1 ﬁ' [slip_percentage_pre] .&’ [slip_percentage_post]
& slip_percentage_post 2 @ [Dub.uusfset_lumbnsa_. & [Dub_nugset_lumbnsa... ;—
3 ¢ [pelvic_tile_pre] & [pelvic_tile_post]
& Dubousset_lumbosacral_angle_pre 4 & [pehic_incidence_pre] ¥ [pelic_incidence_post]
ﬁ Dubousset_lumbosacral_angle_post ] P
&7 pelvic_tile_pre
&2 pelvic_tile_post
47 pelvic_incidence_pre
pelvic_incidence_post
4 rTestType [ Descriptive [y Quartiles
[ Wilcoxon
Missing Values
[7] Sign
(@ Exclude cases test-by-test
[] McMemar
) . (2 Exclude cases listwise
[] Marginal Homogeneity
|Dnnﬁnue| Cancel Help
|
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Wilcoxon signed-rank SPSS output

Descriptive Statistics
Percentiles
I Mean Std. Deviation | Minimum | Maximum 25th A0th (Median) 75th

slip_percentage_pre 11 59.455 71044 52.0 76.0 53.000 60.000 62.000
Dubousset_lumbosacral 11 B3.882 11.2483 67.8 100.3 75600 a4.100 92300

_angle_pre ) ’ ’ ) ' ' '

pelvic_tile_pre 11 27.327 8.2529 20.0 48.0 22.200 24.200 30.600
pelvic_incidence_pre 11 F4.764 12.9977 499 85.0 53100 G2.100 a0.800
slip_percentage_post 11 31.000 10,1587 16.0 49.0 23.000 30.000 36.000
Dubousset_lumbosacral 11 101.582 12,6648 BE.5 128.3 92500 97.900 111.400
_angle_post : : : - . . )

pelvic_tile_post 11 23.355 8.0360 1.7 356 15.800 25.400 30.400
pelvic_incidence_post 11 G5.527 13.2864 a0.3 a6.a 52100 64.900 21.400

Test Statistics®
Dubousset_| 2 : 2w )\
< 9
umhasacral_ ﬁ-SI I p percentage mFK %
slip_percenta angle_post- pelvic_tile_po pelvic_incide Pre_op_fppost_op»ﬁ sz%.l. 3:_ -§
ge_post- Dubousset_| 5t- nce_post- . “
slip_percenta | umbosacral_ | pelic_tile_pr | pelvic_incide Pre-op—’f- fr’-’% %3 POSt-Op (p20003)
ge_pre angle_pra ] nce_pre
z -2.938" -2.034° -1.511" -1.887°
Asymp. Sig. (2-tailed) 003 003 a3 059

a. Wilcoxon Signed Ranks Test

h. Based on positive ranks.

¢. Based on negative ranks.




Three group-# = # *

One-way ANOVA Kruskal-Wallis test
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One-way ANOVA example

* Independent variable : CKD stage (Three groups+)

« Dependent variable : Lab data, pH ~ HCO3 ~ PT and INR...(Continuous)

Table 1. Baseline characteristics of all participants divided according to their stages of CKD.

CKD Stage Total p-
1 I IIIA 11IB v (n=12,271) Value
Laboratory data of
blood
Hb (n=12,242) 12.30 +2.45 12.36 +2.49 11.98 4258 11.56 +2.67 11.05 +2.75 10.13 +2.72 12.08 4257 <0.001
Albumin (n = 6940) 3.42 +0.74 3.4 +0.73 3.31 +0.72 3.18 +0.72 3.00 +0.73 3.07 +0.67 3.35 +0.74 <0.001
Calcium (n = 9455) 7.81 +1.71 8.00 +1.70 8.06 +1.62 7.93 +1.78 7.92 +1.67 7.80 +1.86 7.91 +1.71 <0.001
Uric acid (n = 730) 4.98 +2.09 6.42 +2.60 7.26 +2.11 8.34 12,94 8.73 +3.07 8.38 1261 6.67 1281 <0.001
Sodium (n = 12,153) 137.36 +5.37 137.91 +5.37 137.42 +6.19 137.56 +6.79 138.07 +7.56 137.20 +6.72 137.59 +5.80 <0.001
Potassium (n = 12,146) 3.98 +0.64 4.03 +0.65 4.10 +0.75 423 +0.87 4.34 +0.90 4.46 +1.02 4.07 +0.72 <0.001
Table 1. Cont.

CKD Stage Total p-

1 I 1A 11IB v (n=12,271) Value
pH (n = 9348) 6.89 +0.80 6.82 +0.86 6.82 +0.89 6.92 +0.85 7.01 +0.81 7.27 +0.56 6.89 +0.83 <0.001
HCO;™ (n =5768) 25.14 +4.44 24.55 +4.82 23.68 +5.13 2255 +5.54 20.31 +5.77 20.51 +5.89 23.84 +522 <0.001
PT (n=9863) 11.49 +3.21 11.79 +5.41 12.00 +4.70 12.91 +7.26 13.58 +7.50 12.80 +6.77 11.93 +5.04 <0.001
INR (n =9857) 1.09 +0.24 1.12 +0.49 1.15 +0.46 1.23 +0.67 1.30 +0.74 1.20 +0.49 1.14 +0.45 <0.001
Medications
NSAID 2788 (57.3%) 1858 (49.8%) 608 (40.7%) 427 (37.8%) 204 (31.6%) 91 (22.7%) 5976 (48.7%) <0.001
ASPIRIN 561 (11.5%) 749 (20.1%) 391 (26.2%) 337 (29.8%) 201 (31.2%) 130 (32.4%) 2369 (19.3%) <0.001
COX2i 541 (11.1%) 460 (12.3%) 231 (15.5%) 154 (13.6%) 74 (11.5%) 38 (9.5%) 1498 (12.2%) <0.001
Aminoglycoside 2285 (46.9%) 1651 (44.3%) 590 (39.5%) 407 (36.0%) 218 (33.8%) 114 (28.4%) 5265 (42.9%) <0.001
Loop diuretics 2230 (45.8%) 1921 (51.5%) 946 (63.3%) 816 (72.1%) 497 (77.1%) 251 (62.6%) 6661 (54.3%) <0.001

Diagnostics 2022, 12, 864
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ANOVA SPSS dataset

caseno stage gp || Hb || Alb MNA K
2 1 9.6 1.8 4 135 43
3 2 8.3 4 131 56
4 1 7.5 22 8 138 4.1
] 2 10.0 26 8 1360 3.6
6 1 9.1 31 6 140 47
8 1 14.5 26 8 131 39
9 1 10.8 27 8 1400 54
12 2 14.5 3.8 g 148 2.7
13 4 109 21 9 151 43
14 2 106 2.7 4 141 47
15 2 9.6 31 g 136 4.1
16 1 156 4.1 g 115 4.1
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ANOVA SPSS analysis-1

Ao T o8GR >H Fl # R et

Analyze

Direct Marketing

Graphs

Utilities

Window

Help

Reports

Descriptive Statistics
Tables

Compare Means

General Linear Model

Generalized Linear Models

Mixed Models
Caorrelate
Regression
Loglinear

Meural Networks
Classify

Dimension Reduction
Scale
Monparametric Tests
Forecasting

Sunvival

Multiple Response

[ PS Matching

[EZ] Wissing Value Analysis...

Multiple Imputation

Complex Samples

B3 simulation...

Quality Control

ROC Curye...
i

5

[ Means...

[] One-Sample T Test...

Independent-Samples T Test...

Paired-Samples T Test...

One-Way ANOVA...

TTTTTTTTTQTTTTTTT

Ky
40
48
51
41
K
15
49
14
41
46
K
32
34
a7
36
33
34

3.9
5.4
27
43
47
41
41
43
45
57
28
3.9
29
41
3.9
3.8
52
4.0

. L ]

&7 caseno

Dependent List:

& Ho[Hb]
<2 Alb[Alb]
& calcal
& NANA]
& KIK

Factar:

| & stage_gp

muuuu
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ANOVA SPSS analysis-2

rEqual Variances Assumed

¥ LSD
[/ Bonferrani

[7] Sidak

[+ Scheffe

[ RE-GWF
[ RE-G-WQ

*

Wi Post Hoc Multiple Comparisons Post-hoc
] &-N-K [] waller-Duncan
[] Tukey Type lType |l Error Ratio: (100
[] Tukey's-b [] Dunnett
[] Duncan Control Category : |Last

[] Hochberg's GT2 Test
[ Gabriel ’7@ 2-sided @& = Control & = Control

rEqual Variances Mot Assumed

[[] Tamhane's T2 [] Dunnetts T3 [] Games-Howell [] Dunnetts C

Significance level: |0_05 |

[ s (e

rStatistics
[+] Descriptive
[] Fixed and random effects
[+ Homogeneity of variance test
[] Brown-Forsythe
[&f] Welch

[] Means plot

Missing Values
(@ Exclude cases analysis by analysis

() Exclude cases listwise
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ANOVA SPSS output-1

Descriptives
95% Confidence Interval for
Mean
] Mean Std. Deviation @ Std. Error | Lower Bound Upper Bound Minimum | Maximum
Hb ==090 4860 12.301 24542 0352 12.232 12.370 43 201
3 4 N\
60-90 3722 12.365 2.4885 0408 12.285 12.445 3.1 19.0 )j:_AIb K '4' ’
45-60 1489 11.984 25768 0668 11.853 12.115 42 19.3 1 Ff?' CKD Sta e;}’i}i 2 %}‘L"‘J‘ i_.ﬁ-
30-45 1128 11.662 266090 0795 11.406 11.718 4.0 19.0 f W
16-30 644 11.045 27465 1082 10.833 11.258 47 19.1 , L2 A 2.1
Stage 11X 353 *>+ H # (p<0.001)
<15 309 10.133 27236 1363 9.865 10.401 34 175 N
Total 12242 12.077 25737 0233 12.031 12.122 3.1 201
Alb ==g0 2674 3.418 7383 0143 3.390 3.446 2 59
60-90 2028 3.444 7267 0161 3.413 3.476 B 5.4
45-60 855 3.306 71568 0245 3.258 3.354 4 54
30-45 680 3179 7195 0276 3124 3.233 1.1 58
15-30 427 2.999 7309 0354 2.929 3.068 5 6.7
<15 276 3.071 G682 0402 2.992 31460 10 52
Total 5940 3.349 7301 .00ag 333 3.366 2 6.7
Test of Homogeneity of Variances ANOVA
Levene All
Statistic df1 df2 Sum of
Squares df Mean Square F
Hb 15688 5 | 12236 a i
Between Groups 126191 5 25238 A7 763
Alb 2103 5 G934 -
Within Groups 3663.970 G934 528
Total 3790161 f939

Alb, p>0.05 = = % B #ck £ 3 (F F i)

Hb, i  F ’?f“}_‘*_u&;—,!{

Robust Tests of Equality of Means

Hb

Statistic®

df1

df2

Sig.

Welch

851749

5 | 2215976 |

000

a. Asymptotically F distributed.

Hb#* Welch.% %, 2 & ANOVA
p<0.001
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ANOVA SPSS output-2

DependentVariable: Alb

Multiple Comparisons

Bonferroni
Mean 95% Confidence Interval
Difference (I-
() stage_agp  (J) stage_ap J) Stl. Error Sig. Lower Bound | Upper Bound
==040 G0-90 -.0260 0214 1.000 -.089 037
45-60 41217 0286 001 .028 196
30-45 2396 0312 .0oo 148 x|
15-30 4193 0379 000 .308 A3
<15 3477 0460 .0oo 212 482
60-90 ==00 0260 0214 1.000 -.037 .0gg
45-60 381 0296 000 051 225
30-45 2657 0322 .000 A7 360
158-30 4454 0387 000 332 558
<15 a3y 0466 .0oo 236 510
45-60 ==00 -1121 0286 .00 -196 -.028
60-90 -1381" 0296 000 -.225 -.0581
30-45 1276 0374 010 018 237
15-30 3073 0431 000 A81 434
=15 2351 0503 .0oo 087 383
30-45 ==80 -2396 0312 000 =33 -.148
60-90 - 2657 0322 .0oo -.360 =171
45-60 -1276 0374 010 -.237 -018
15-30 797 0449 001 .048 3N
=15 075 08189 A74 -.045 260
15-30 ==40 - 4193 0374 000 -531 -.308
60-90 - 4454 0387 .0oo -.559 -.332
45-60 -3073 043 .0oo -.434 =181
30-45 1797 0449 001 ERch | -.048
=15 -0722 0561 1.000 -.237 093
=15 ==40 -3472 0460 000 -.482 -212
60-90 3732 0466 .0oo =510 -.236
45-60 -2351" 0503 000 -.383 -.087
30-45 -1075 0519 AT74 -.260 .045
15-30 0722 0561 1.000 -.093 237

* The mean difference is significant atthe 0.05 level.

wAlbe % £ 4 2> p<0.05
Stage | vs Stage I11A;
Stage | vs Stage 111B;
Stage | vs Stage 1V;

Stage | vs Stage V;

Stage Il vs Stage I11A;
Stage Il vs Stage 111B;
Stage Il vs Stage 1V;

Stage Il vs Stage V;,
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Kruskal-Wallis test example

* Independent variable : Typical, LP, HS and MA (Four groups)

« Dependent variable : Age, Education years and MMSE...(Continuous)

Table 1 Clinical and imaging characteristics of the cohort, N=137

Characteristic Typical (N=33) LP (N=26) H5 (N=40) MA (N=138) P value
Sex, fernale, N (%) 20 (60.6%) 12 [46.206) 25 (62.50¢) 31 (81.606) 0030
Age, years 810 (745-835) 765 [55.8-843) 795 (76.0-84.01 770 (70.8-79.0) 0010
Education, years &0 (6—105) 6.0 (5.0-12.0) &0 (6.0-9.0) 6.0 (0.0-120) 0659
Srnoking, N (96) 4 (12.19) 1 (3.8%) 2 (5.0%) 3 [7.905) 0588
Vascular risk factors
Hypertension, N (54) 18 {54.5%) 12 (46.29) 26 (65.0%) 23 (50.5%) 0465
Diabetes mellitus, N (%) 12 (36.4%) 7 {26,990 21 {52.5%) 10 (26.3%) 0.067
Hyperlipidemia, N (36) 7 (21.2%) g (34.5%) 21 (52.5%) 14 (36.2%) 0.053
Peripheral or cardiac vasculopathy® 0 (0.0%:) ] (23.1%) 7 {17.5%) & (15.5%) 0.052
Atrial fibrillation, N (%) 4 (12.19) 1 (3.85%) 2 (5.0%) 3 (7.95a) 0588
Murnber of vascular risk factors 1.0 (0.0-2.0) 05 (0.0-3.00 20 {1.0-3.0) 1.0 (0.0-3.00 0091
Use of antiplatelet, N (%) 5 {15.2%) 5 {19.29) 13 (32.5%) 13 (34.29) 0185
Use of anticoagulant, N (%) 3 (9.1%) 1 {3.8%) 2 {5.0%:) 2 (5.3%) 0826
MMSE 18.0 (12.5-215) 180 {125-21.0) 200 (16.0-2238) 200 (140-225) oz
MaCA 120 (0.5-14.0) Q.0 (65-13.5) 14.0 (10.0-18.0) 145 (83-188) 0,045
CDR 10 (05-1.00 1.0 (0.8-1.0) 10 (05-1.00 05 (05-1.0) 0021
CDR—sum of boxes 60 (36-8.0) 6.0 (43-75) 40 (3.0-5.5) 4.5 (3.0-54) 0.006"

Chen et al. Alzheimers Research & Therapy (2022) 14:141
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caseno " age " education ” ADtype " MMSE " MOCA ” CDR " CDRsumbox H
1 90 0 2 20 10.0
2 89 6 2 16 11
3 76 0 4 15 B
4 i 0 4 15 20 10.0
b 72 16 4 26 26 5 2.0
6 i 6 2 11 20 10.0
T 70 6 4 20 14 5 4.5
B 80 6 4 22 17 5 35
9 78 0 4 10 5 1.0 5.0
10 83 6 3 11 9 5 4.0
" 79 6 1 17 5 5 25
12 79 0 4 20 9 1.0 4.5
& value Labels *
rValue Labels
vae ADtype (speting.
e —
1= Typical”
Add ||2="LP"
Change |[37HE"
4="MA
Remove
e (20t i) 41



Kruskal-Wallis test SPSS analysis-1

[f'fl P5 Matching

EZ] Missing Value Analysis...
Multiple Imputation
Complex Samples

FH, Simulation...
Quality Control

ROC Curve..

Legacy Dialogs

[ chi-square...

[ZZ Binomial...

] Runs...

[ 1-Sample K-5...

[i#] 2 Independent Samples...
[ K Independent Samples...
[i] 2 Related Samples...

[ K Related Samples...

\ 2= L3>y 3a0 MY ’ >
AR B OF L HEESOKRRE
: il —
Analyze  DirectMarketing  Graphs  Utilities  Add-ons  Window  Help
- @ Tests far Several Indenendent Sample:
Reports b ESHE 200 ¢ asts for Several Independent Samples
- . e ca 0 md "‘Eé

Descriptive Statistics 3 Test Variable List

Decimals = :
Tables s ; "ADt . & caseno & age
Compare Means 3 vP &% education

0
General Linear Model 3 £ MMSE
0
Generalized Linear Models 3 3 ﬁﬁ MOCA
Mixed Models > ¢ CDR =
- 1 CDR. sumr ) )
Correlate » Grouping Variable:
Regression » |!‘.Dt}'pe{1 4) |
Loglinear 3 Define Range... |
Meural Metworks 3
W Test Type
Classify 3 _ _
[& Kruskal-Wallis H [] Median
Dimension Reduction 3
[7] Jonckheere-Terpstra

Scale 3
MNonparametric Tests » | A Onesample.. | OK I Paste || Reset || Cancel || Help
Forecasting » J\ Independent Samples...
Survival ' i Related Samples... @ Several Ind 5
Multiple Response 3

Range for Grouping Variable

Minimum:

Maximum:

1

4

|Conljnue| Cancel| Help

42



Kruskal-Wallis test SPSS analysis-2

P& AR

Data  Transform  Analyze  Direct Marketing

[ Define Variable Properties...
4 2] Set Measurement Level for Unknown...
1 I Copy Data Properties...
g2 New Custom Attripute...
& Define Dates...
Define Multiple Response Sets...
Validation 2
E= Identify Duplicate Cases...
FJ Identify Unusual Cases...
! T, Compare Datasets...
) Sort Cases...
Sort Variables...
5] Transpose...
Merge Files »
FE Restructure...
Rake Weights...
Propensity Score Matching...
Case Control Matching...
5 Agaregate...
Split into Files
Onthogonal Design 3
T, Copy Dataset
2 splitFile...
FH select Cases...
s Weight Cases...

T | .

@E:".:'e

&% caseno
& age

&% education
& MMSE
& MOCA

& CDR

&% CDR sum box [COR...

Analyze all cases, do not create groups

(@ Compare groups I

Qrganize output by groups

Groups Based on:

@5 AD type [ADtype]

(@ Sort the file by grouping variables
File is already sorted

Current Status: Analysis by groups is off.

[ ok || paste || Reset || cancel|| Heip |
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Kruskal-Wallis test SPSS analysis-3

A o4 L TR > A e

Utilities  Add-ons

Reports

Descriptive Statistics
Tables

Compare Means

General Linear Maodel
Generalized Linear Models
Mixed Models

Correlate

Regression

Loglinear

Klaniral klatsrnrke

o Analyze  Direct Marketing  Graphs

T T F v v v v v

L

[F5] Frequencies...

[5] Descriptives..

A Explore...

@ Crosstabs...
TURF Analysis

[F] Ratio...
|| P-P Plots...

[l -0 Plots...

| @ Frequencies

&7 caseno
&> AD type [ADtype]

Variable(s):
& age

& education
& MMSE
& MOCA

&% CDR

&% CDR sum box [CDRsU...

| [] Display frequency tables

Q Frequencies: Statistics
rPercentile Value rCentral Tendency
[ Quartiles [[] Mean
[] Cut points for: 10 equal groups Median
[] Percentile(s): ] Mode
Ac [ sum
Change
Remove
[7] Values are group midpoints
rDispersion rDistribution
[] Std. deviation [—] Minimum [7] Skewness
[7] Variance [7] Maximum [ Kurtosis
[7] Range [] S.E. mean

[Continue” Cancel ” Help ]
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Kruskal-Wallis test SPSS output

Statistics
AD type age education MMSE MOCA CDR CDR sum box
Typical M Yalid 33 33 33 22 32 32
Missing 0 i} 0 1 1 1
Median 51.00 6.00 18.00 12.00 1.000 6.000
Percentiles 25 T4.50 6.00 12,50 9.50 800 3625
50 81.00 6.00 18.00 12.00 1.000 6.000
75 83.50 10.50 21.50 14.00 1.000 5.000
LP M Walid 26 26 25 17 25 25
Missing 0 i} 1 9 1 1
Median 76.50 6.00 16.00 9.00 1.000 6.000
Percentiles 25 G5.75 6.00 12.50 6.50 750 4.250
50 T6.50 6.00 16.00 9.00 1.000 6.000
75 84.25 12.00 21.00 13.60 1.000 T.500
HS M Walid 40 40 40 kl| 39 3a
Missing 0 a 0 9 1 1
Median 78.50 6.00 20.00 14.00 1.000 4.000
Percentiles 25 TE.00 6.00 16.00 10.00 500 3.000
50 79.50 6.00 20.00 14.00 1.000 4.000
75 84.00 9.00 2275 18.00 1.000 5.600
A M Walid k] k7:] 38 32 36 36
Missing i] i 0 i 2 2
Median 77.00 6.00 20.00 14.50 500 4500
Percentiles 25 70.75 .00 14.00 B.25 500 3.000
50 77.00 6.00 20.00 14.50 500 4.500
75 78.00 12.00 22.50 18.75 1.000 5375
Test Statistics™"°

age education MMSE MOCA CDR CDR sum box

Chi-Square 11.329 1.600 589 8.055 9774 12.675

df 3 3 3 3 3 3

Asymp. Sig. 010 659 AT 045 021 006

a. Kruskal Wallis Test

b. Grouping Wariable: AD type

= MOoCA R & »
7 fAD typefe & 7 3t £ R
MAzh? (=8B * 2 # (p=0.045)
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Kruskal-Wallis test SPSS post-hoc

A RF g OB A

o&nalyze Direct Marketing

Graphs  Utilities  Add-ons  Window — He
| Reports 3 g o e 5'7 =
| Descriptive Statistics » ﬁ = &

J Tables r e "
Compare Means } 0
General Linear Model | 3 0
Generalized Linear Models r ’

Mixed Models » E
Caorrelate » 0
Regression } 1
Loglinear 2 1
Meural Networks r
Classify »
Dimension Reduction k
Scale 2

0 Monparametric Tests r A One Sample..
SIEEET on Independent Samples...
S J Related Samples...
Multiple Response k e T I .

if PS Matching

@ Monparametric Tests: Tw

@ Use predefined roles

@ Use custom field assignments

Fields: TestFields:

Sort: |None b |E. & age

& caseno & MOCA

& education & CDR

& MMSE & CDR sum box

Groups:
| &, AD tpe

[ B Run|[ Paste |[ Reset ][Cancel]LoHelp]
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Kruskal-Wallis test SPSS post-hoc

Hypothesis Test Summary

Null Hypothesis @ Test % Sig.@ Decision@
Independent- :
4 The distribution of age is the same SamEIes i Eﬁﬁea the
across categories of AD type. Kruskal- : h hesi
Wallis Test ypothesis.
Independent- .
o The distribution of MOCA is the SamEIes 045 Eﬁﬁect the
same across categories of AD type.  Kruskal- : h hesi
Wallis Test ypothesis.
Independent- .
3 The distribution of CDR is the same Samﬁles 021 Reljlect the
across categories of AD type. Kruskal- : EU thesi
Wallis Test MEIES S
The distribution of CDR sum box is ggfnppiggent- Reﬂlect the
4 the same across categories of AD P 006 nu
Kruskal- h hesi
type. Waliis Test ypothesis.

Asymptotic significances are displayed.

The significance level is .05.

Pairwise Comparisons of AD type

=

LP
62.54

Each node shows the sample average rank of AD type—
Samplel-Sample2 o [t & Std. & Sul Tests gy @IAdj.Sig.$
MA-LP 8907 10.091 BE3 377 1.000
MA-HS 25831 8.982 2.843 .004 027
MA-Typical 25.838 9.434 2739 008 037
LP-HS -16.624 9.988 -1.664 098 576
LP-Typical 16.931 10397 1.628 103 621
HS Typical 307 9.324 033 974 1.000

Each row tests the null hypothesis that the Sample 1 and Sample 2

distributions are the same.
As%rsnptotic significances (2-sided tests) are displayed. The significance level
is .05,

Pairwise comparisons

ALL— = | View: |Hypothesis Summary View « |[Re5e§]

Fl

Pairwise Comparisons

Test |Kruskal-Walls = | Field(s): |age * AD type(Test 1)
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2 BcAZ g 5 2-Post Hoc Tests

P-value<0.05; #iEG R & BEX AT 3" F - £THET 5
¥t TiaEiai dp

% % L @ (pairwise comparison) :

— 3 %2 (AB,C)r #: (Av.s.B)(Av.s. C) (Bv.s.C)

— 4B AR SR

30— =tk Tepie o) 310.05604 & 1-(1-0.05)"

— 4/t i 1-(1-0.05)° =0.26

#ofpopl.| n Overall Type | error
3 3 0.1426
* % Lposthoctt #2% ) s e
5 10 0.4013
— Scheffe method 5 = S

— Bonferroni method
— Least squares difference method (LSD)
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Correlation

« Pearson correlation « Spearman rank correlation
— Normal distribution — Skewed distribution
— Continuous — Ordinal/ Continuous
Table 4
Correlations of ANA, anti-dsDNA antibody, C3, C4 and subcomponents of PANSS and UKU in schizophrenia patients with SLE or autoimmune features.
ANA rtiter Anti-dsDNA antibody c3 C4
r, P r, P I, P I, P
N4 (social withdraw) 0.108 0.402 —0.010 0.940 —0.258 0.047* —0.148 0.257
P3 (hallucinatory behavior) —0.031 0.811 —0.041 0.754 —0.213 0.103 —0.285 0.027*
G9 (unusual thought content) 0.160 0.213 —-0.172 0.181 —0.166 0.204 —0.296 0.022*
P1 (delusion} 0.097 0.452 —0.019 0.885 —0.271] 0.036" —0.158 0.229
N6 (lack of spontaneity) —0.051 0.693 —0.007 0.958 —0.318 0.013" —0.005 0.969
N1 (blunted affect) 0.046 0.721 —0.104 0.422 —0.327 o.011°" —0.036 0.783
G5 (mannerisms/posturing) 0.016 0.399 —0.093 0.472 —0.139 0.148 —0.063 0.635
P2 (conceptual disorganization) 0.387 0.002** —0.011 0.933 —0.225 0.083 —0.200 0.125
UKU (increased salivation) 0.187 0.146 0.055 0.671 —0.325 0.011* —0.162 0.217

Spearman's rho coefficient.
PANSS: Positive and Negative Syndrome Scale.
UKU: Udvalg for Kliniske Undersogelser rating scale,

" p < 0.05.
" p<ool Lp (e Bl B ) 5 -1-1)
(MRS oM AR
1 = 2 4p B
0.7~0.99 B R AP M
0.5~0.69 S R Ap M
0.25~0.49 R 40 B _ ) "
0~0.24 PETY Schizophrenia Research 237 (2021) 166-173




Correlation SPSS dataset

caseno AMNA_titer dsDMNA C3 N4 P3 GY9 P1
1 1 1280 77.946 976 233 4 1 1 1
2 2 160 21197 140.7 28.2 5 1 3 2
3 3 160 68.895 1224 376 4 3 2 1
4 4 160 40.632 1143 241 1 1 1 1
i ] 160 6.306 1137 18.8 ] 2 2 2
6 6 320 166.537 63.7 95 4 2 3 3
T 7 640 207 814 84 4 109 6 2 2 2
8 80 141.294 953 206 A 6 1 3
9 9 640 19.552 107.0 191 5 4 1 1
10 10 160 15728 113.9 214 2 4 2 2
11 11 320 161.745 107.3 19.4 2 1 1 1
12 12 80 220212 138.6 279 4 1 1 1
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Correlation SPSS analysis
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Correlation SPSS output

Correlations
c3 Na Fa GY Pl NG M GE F2 UKU
Spearman's tha  C3 Correlation Coefficient 1.000 -258 -3 - 166 271 -8 327 -189 -225 -328
Sig. (2-tailed) . 047 103 204 036 013 011 148 083 011
M 60 50 60 60 &0 60 B0 &0 60 B0
N4 Correlation Coefficient -258 1.000 159 200 290 404" 5417 102 382" 016
Sig. (2-tailed) 047 . M7 119 022 001 000 429 .002 899
M 60 62 62 62 62 62 52 62 62 52
Pa Correlation Coefficient -213 158 1.000 3427 439" .000 010 294 2007 477
Sig. (2-tailed) 103 217 . 007 .000 1.000 534 .020 022 70
M 60 62 62 62 62 62 62 62 62 62
69 Correlation Coefficient - 166 200 3427 1.000 791" -047 101 A 309" 085
Sig. (2-tailed) 204 119 007 ) .000 716 435 013 014 512
M 60 62 62 62 62 62 62 62 62 62
P1 Correlation Coefficient =271 200 4357 7917 1.000 078 217 3g3" 4107 ATE
Sig. (2-tailed) 036 022 .000 000 . 547 091 002 001 72
M 60 62 62 72 &2 @2 §2 62 @2 §2
NE Correlation Coefficient -31g 4047 .000 -047 078 1.000 B1E 273 -026 -193
Sig. (2-tailed) 013 .00 1.000 716 547 . 000 032 843 133
M 60 62 62 62 62 62 52 62 62 52
N1 Correlation Coefficient =327 5417 010 01 217 E16 1.000 067 218 012
Sig. (2-tailed) 011 .000 439 435 091 .000 } BO6 .088 526
M 60 62 62 62 62 62 62 62 62 62
G5 Correlation Coefficient -188 102 204 315 383" 273 067 1.000 128 033
Sig. (2-tailed) 148 429 .020 013 002 032 B06 . a2 801
M 60 62 62 62 62 62 62 62 62 62
P2 Correlation Coefficiant -.225 382" 2a0 309" 10 -026 218 128 1.000 257
Sig. (2-tailed) 083 002 022 014 001 843 088 3 . 043
M 60 62 62 62 62 62 62 62 62 62
UKL Correlation Coefficient =325 016 ATT .0as ATE -183 -012 033 257 1.000
Sig. (2-tailed) 011 899 170 512 72 133 526 801 043
M 60 62 62 72 &2 @2 §2 62 @2 §2

* Correlation is significant atthe 0.05 level (2-tailed).
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** Correlation is significant atthe 0.01 level (2-tailed).



Summary

» Independent T-test

> Paired T-test
> ANOVA
» Pearson correlation

j 2 o i

» Mann-Whitney U test

» Wilcoxon signed-rank
» Kruskal-Wallis test
» Spearman rank correlation
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