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

Method groups

Percentage of articles citing

specific method group overall

Relative percent change in method group over time®

Overall” 95-05° 06-10° 11-15° 06-10 vs. 95-05' 11-15 vs. 06-10° 11-15 vs. 95-05"

Examples of commonly
occurring terms in each
statistical method group

Numeric summary measures

Epidemiological measures of
risk/effect
Statistical inference concepts

Epidemiological concepts of
classification
Specific hypothesis test

ANOVA
Regression

Graphics

Survival analysis
Missing data

Computationally intensive
algorithms
Multivariate methods

Correlated data analysis

Machine learning
Time series

Causal inference
observational studies

and by strata

9.4 928 96.4
53.5 38.0 523
529 364 521
40.1 43.7 39.8
288 238 290
23.2 149 222
226 119 216
8.8 85 87
6.8 3.0 6.6
6.8 24 59
6.3 38 6.2
5.9 3.1 5.5
4.1 1.6 37
3.1 1.8 3.0
1.4 09 13
1.0 02 08

96.8

55.7

55.0

39.9

29.2

24.4
24.1

8.8

7.3
7.6

6.5

6.4

4.6

3.9

375

43.2

-9.0

21.8

49.0
82.1

2.7

123.2
148.4

63.5

73.6

137.3

66.0
48.8

268.3

0.4
6.5
57
0.2
0.7

9.8
11.5

1.3

11.0
28.0

4.5
16.6
23.1

9.9
12.0

57.8

4.3

46.5

51.4

-8.8

22.7

63.6
103.0

4.0

147.6
217.9

70.9

102.5

192.2

82.5
66.7

481.2

Average, mode, percentage,
standard deviation

Prevalence, incidence, odds
ratio, hazard ratio

P-value, confidence interval,
multiple comparisons

Sensitivity, specificity, ROC
curve

t-test, Fisher exact test,
chi-square test

ANOVA, ANCOVA, RMANQVA

Linear, logistic, poisson
regression

Histogram, scatter plot, box
plot

Cox regression, Kaplan—Meier

Missing data, multiple
imputation, LOCF

Simulation, bootstrap, Monte
Carlo, MCMC

Cronbach «, factor analysis,
PCA, cluster analysis

GEE, LMM, GLMM, multilevel
model

Lasso, wavelet, neural network

ARIMA, forecasting, spectral
analysis

Propensity score,
instrumental variable




Statistical method (Continuous data)

Continuous Two Three .
S Correlation
data groups groups
)} cThall -3 S P &tk & )} chall - I 8
: Independent . Pearson
Parametric T-test Paired T-test ANOVA correlation

. Wilcoxon . /e
Mann-Whitney : Kruskal-Wallis Spearman Aﬁ
signed-rank : o
U test oo test rank correlation =

Nonparametric




Mean and Median

> Mean
Sensitive to extreme values

mnumber of data

points [1=2 | —
Multiply the largest

data point with | L | -

Bl cdata points mMmax value nmean median

number of data

data point with

https://observablehg.com/@mattiasvillani/how-the-mean-and-median-are-affected-

by-extreme-observation
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Parametric vs Non-parametric test
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PubMed : non-parametric test
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Test of Normality
BE T A A O H R

®5nalyze Direct Marketing Graphs  Utilities  Add-ons ]ﬂExplure

pod
Repors L :ﬁ: B Dependent List o ] 5
/ = Statistics...
- - - L M & 1D & al
2 ) Descriptive Statistics * | [ Frequencies... 2 sor 22 Plots.. | | Flots-.
: e :
- &4 Explore: Plot ot
Tables ' EEESCHNWES--- Factor List: @ Explore: Plot
Compare Means b Boxplots Descriptive
8. Explore... ->
General Linear Model b —_— (@ Factor levels together [+ Stem-and-leaf
B s () Dependents together [] Histogram
. 2 A I = Mane
Hy @ % &4 1w ol | @\@_
H . g ,_#; ﬁ!— A:\ s Display ”[ iNormality plots with tests
1 ° 7 1S i {® Both —
- Spread vs Level with Levene Test
Tests of Normality ﬂEaste ][ Reset ][Cancel][ Help ] 2
Kaolmogorov-Smirnov® Shapiro-Wilk

Statistic df Sig. Statistic df Sig. 7 = .
al 055 44 200 852 49 480 ' 7
a2 073 44 200 A69 49 215 . _

Conti c I Hel
- — Kolmogorov-Smirnov test, n > 50 | ontinue J(_Cancel J{_tteip |

* This is a lower bound of the true significance.
a. Lilliefors Significance Correction Shap|rO‘W||k teSt, n < 50




Two groups-#H * & &

Independent T-test Mann-Whitney U test

Test e Mean e Median

Data e Normal distribution e Non-normal distribution




Independent T-test

Example

Table 2 Characteristics of the study sample and bivariate associations between investigated variables and treatment
outcome.

Teeth (n = 215), n (%) Outcome, n (%) p value
Diseased (n = 50) Functioning (n = 165)
Age (Mean + SD)t 443 +12.4 44.9 +13.3 44.2 +12.2 0.724

* Independent variable
— Diseased / Functioning (Two groups)

* Dependent variable
— Age (Continuous)

Wau SY, Chen G. (2021). A long-term treatment outcome of intentional replantation in Taiwanese population. Journal of the Formosan Medical Association, 120(1), 346-353.

https://doi.org/10.1016/j.jfma.2020.05.017 10




Independent T-test
SPSS dataset

@ T test_ref.sav [DataSet2] - IBK SPSS St '
File Edit View Datz Transfo Analyz Direct I File  Edit View Data Transform  Analyze  DirectMarketing  Graphs  Utilities  Add-ons  Windo

SEHG e SEHEM e~ BB MBS B
| Name Width

T test_refsav [DataSet?] - IBM SPSS Statistics Data Editor —

Type Decimals Label Values Missing

1 D String 4 0 None MNone
D Out Age 2 Out MNumeric B 0 outcome {0, Function__. Mone
4 N4 0 37 3 Age Num_eric 8 0 Age |Nay/ Mone
5 NOOS 0 26 @ WValue Labels / et
b MNO06 0 45 5 B
— rValue Labels
T MNOOT 0 a1 |I|
8 MNO0B 0 50 7
9 N009 0 37 8 Label P
10 MNO10 0 22 9 1 0 ="Functioning”
11 NO14 0 65 ] Add 1="Diseased”
12 |No12 0 60 || [cnange
=




Independent T-test (spss analysis)

BE AT AT T ok S AT R

@5nalyze Direct Marketing  Graphs  Utilities  Add-ons  Window  Help
Reports : E e i e ;3‘ —'“‘I
Descriptive Statistics b : = ===
Tables . Values Missing Coll

@ Compare Means b nr-ldeans... - J
General Linear Model k

Generalized Linear Models

Elive A Bl Andl~

b
(3 f@ Independent-Samples T Test..

[L3] One-Sample T Test...

#& Independent-Samples T Test

@)_Fest‘u'ariable[s}:

95D

& Age [Age]

Grouping Variable:

m Out(0 1)

[geﬁne Groups... @

Bootstrap...

*

()
\r OK “[ Paste ][ t2 Define Groups

@:gse specified values

Group 1:

Group 2:

0

.1

Cut point:
6 :
Continue Cancel ][ Help ]

B —
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Independent T-test (sPss output)

Tests of Normality Group Statistics
Kolmogaorov-Smirnov® Shapiro-Wilk Std. Error
Statistic af Sig. Statistic af Sig. outcome N Mean | Std. Deviation Wean
e I " o8e o8 ”r o650 Age  Functioning 165 4417 12178 948
2. Lilliefors Significance Correction Diseased 50 44.88 13.304 1.882
’
Levene’s test
. -;-2‘ /E'L\ :
Hy : %8 #icp & T test result
I TEE /" |t=-0.354,p=0.724
Hl :% 'g ﬁi *B + Independent Samples Test / p
Levene's Testfor Equality of
Yariances ttest for Equality of Means
95% Confidence Interval of the
Mean Std. Errar Difference
F Sig. 1 df Sig. (2-tailed) Difference Difference Lower Lpper
Age Equal variances 109 742 354 213 724 710 2.009 4 671 3.250
aSSurﬂEd . . = . i N . =, e N .
Equal variances not 337 TH.A586 7av 710 2107 4 907 3.486
assumed - ' ' - = s '

13




Mann-Whitney U test

Example

Table 1. Demographic and clinical characteristics of participants.

Experimental Group (n =17)

Control Group (n = 21)

Median IQR Median IQR p-Value

Age (yr) 68.0 (56.5-74.5) 70.0 (63.5-74.5) 0.527
Sex (1n,%) 0.444
Male 11 (64.71%) 11 (52.38%)

Female 6 (35.29%) 10 (47.62%)

Height (cm) 158.00 (155.50~168.25) 160.00 (158.10-165.50) 0.499
Weight (kg) 69.40 (57.65-70.95) 72.00 (60.60-77.30) 0.122
BMI 24.60 (21.90-27.35) 26.70 (23.56-29.48) 0.082
NIHSS score 6 (3-10) 7 (4.5-11.5) 0.594
HbA1C (%) 6.30 (5.60-7.15) 6.60 (6.20-7.55) 0.181
LDL (mg/dL) 105.00 (78.00-135.00) 121.00 (100.50-179.00) 0.072
Homocysteine (umol/L) 11.05 (7.99-12.52) 11.00 (9.50-16.00) 0.310

e |Independent variable

— Experimental Group / Control Group (Two groups)

e Dependent variable

— Age, Height (cm), Weight (kg), BMI, NIHSS score, HbA1C (%)... (Continuous)

Lee YH, Ko LW, Hsu CY, Cheng YY. (2023). Therapeutic Effects of Robotic-Exoskeleton-Assisted Gait Rehabilitation and Predictive Factors of Significant Improvements in Stroke Patients: A Randomized

Controlled Trial. Bioengineering, 10(5), 585. https://doi.org/10.3390/bioengineering10050585
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Mann-Whitney U test
| SPSS dataset

ap age bh by BMI MName Type Width | Decimals Label Values
| 1 1 79 152 60 7 1 ap Mumeric B 0 Training {1, Experimental Group}...
II 1 £2 175 70 23 2 age Mumeric B 0 Age (yr) Mone
II 1 4G 156 71 2g 3 bh Mumeric B 0 Height (cm) Mone
4 bw Mumeric 8 0 Weight (kg) MNone
| 4 1 68 170 [ 25 :
5 BMI Mumeric B 0 BMI Mone
II 1 58 161 53 2 6 ni Mumeric 8 0 MNIHSS score Mane
.6 | ! 68| 16 2 23 7 |hba Numeric 8 0 HbAIC (%) None
| 7 1 43 163 54 20 3 dl Numenic : 3 || Width || Decimals || Label || Values ||
: |8 0 Training {1, Experimental Group}...
| o 1 64 163 69 26 9 hom MNumeric 8 ’ ’ ’ ’
9 1 6 167 74 21| 10 @ value Labels 1
| 10 1 67 158 63 25 11 - Value Labels
T 1 72 158 70 28 12 Valye: |
[ e m—————— Label
Data EEJ- - Variable View 1 ="Experimental Group”

2 ="Contral Group”

Change

II :
(=1
(=1

Remaove

) (canen ks




Mann-Whitney U test (spss analysis)

SEH I LAY DR R TOFLH

L D2R B KA

Qality Control

@naly’ze Direct Marketing  Graphs  Ulilities  Add-ons  Window  Help
Reports » %_’r; %T S oy EEEE
Descriptive Statistics } — B e b
Custom Tables 2
Compare Means b Idi hom typ log
General Linear Model b 96 12 2
Generalized Linear Models 3 93 g 1
Mixed Models } 150 J 2
Correlate 2 " 1 2
Regression 2 %9 8 1
Loglinear 2 1z 15 2
Meural Metworks 3 1?? 1; j
Classify } 17 5 P
Dimension Reduction } 120 10 1
B2l ' 192 12 2

@ Monparametric Tests 2 § Related Samples
e M\ Independent Samples...
Sunvival 4 One Sample...

Multiple Response Legacy Dialogs \
Missing Value Analysis. T B y
Multiple Imputation 3 a7 22 2
Complex Samples } 103 12 1
F& Simulation. . 143 10 2
92 8 1@

#2 Two-Independent-Samples Tests X

Test Type
l&f! Mann-Whitney U

l

|| Moses extreme reactions || Wald-Wolfowitz runs

TestVariable List:
& NIHSS score [ni] [«
&2 HbA1C (%) [hba]
&7 LDL (ma/dL) [IdI]

£ Homocysteine (u... [~

Grouping Variable:

#2 Two Independent Samples... X

Group 1: 1
] Kolmogorov-Smirnov
..... W Group 2: g|
|Eeset ||Eanr:e||[ lgnntinue” Cancel || Help |

T Runs...

[ 1-Sample K-5...

[#8] 2 Independent Samples...
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Mann-Whitney U test (spss output)

Test Statistics®
Homaocystein
Age (yr) Height (cm) | Weight (ka) BMI MIHSS score | HbATC (%) | LDL {maidL) & (umaolil)

Mann-Whitney L) 166.500 155.000 125500 | 115.000 160.000 132.500 117.000 143.500
Wilcoxon W 308.500 308.000 278.500 | 272.000 313.000 285500 270.000 286.500
z -.B47 -.691 -1.556 -1.747 - 646 -1.351 -1.806 -1.030
Asymp. Sig. (2-tailed) 518 480 120 081 A84 ATT 071 303
ET;_;;S'Q' (1 tallzd 523° 504° 121° .083” 601" 79" o7ab 308®

Ranks
Sum of

Training Mean Rank Ranks

Age (yr) Experimental Group 17 18.21 309.50
Cantrol Group 21 20.55 431.50
Total 38

Height (crm) Experimeantal Group 17 18.12 308.00
Cantrol Group 21 2062 433.00
Total 38

Weight (kg) Experimental Group 17 16.38 278.50
Control Group 21 22.02 462.50
Total a8

EMI Experimental Group 17 16.00 272.00
Caontrol Group 21 22.33 469.00
Total 38

MIHSS score Experimental Group 17 18.41 3M3.00
Control Group 21 20.38 428.00
Total 38

HbA1C (%) Experimental Group 17 16.79 28550
Control Group 21 21.69 455 60
Total ae

LDL (magfell) Experimeantal Group 17 15.88 270.00
Control Group 21 2243 471.00
Total 38

Homocysteine (umalil)  Experimental Group 17 17.44 296.50
Cantrol Group 21 2117 444 .50
Total 38

a. Grouping Wariable: Training

. Mot corrected for ties.

17



Mann-Whitney U test (spss output)

Exact...

#a Exact Tests X

(Z) Asymptotic only
(Z) Monte Carlo
Confidence level: oy

B\ TN Tl aT =Ty A=3=Tual a1 [=1=8
i@ Exact
[o] Time limit per test: 5

minutes

Exact method will be used instead of Monte Carlo when
computational limits allow.

For nonasymptotic methaods, cell counts are always rounded or
truncated in computing the test statistics.

(coe)_carer | s

Test Statistics®
Homocystein
Age (yr) | Height (em) | Weight (ka) EMI MIHSS score | HDA1C (%) | LDL (mafdL) & (urmaoliL)

Mann-Whitney L) 156.500 156.000 126500 | 119.000 160.000 132.500 117.000 143.500
Wilcoxan W 309.500 308.000 278.500 | 272.000 313.000 285500 270.000 296.500
il -.647 -691 -1.556 -1.747 -.546 -1.351 -1.808 -1.030
Asymp. Sig. (2-tailed) A18 4490 A20 081 585 ATT 07 .303
ET:;; 10 (1 tailed 523" 504" 1218 083" 601" 179" 073" 308"
Exact Sig. (2-tailed) 527 4499 122 082 594 181 072 310
Exact Sig. (1-failed) 263 248 0E1 04 297 09 036 155
Foint Probability 005 005 0oz 00 005 0oz 0m 003

a. Grouping Wariable: Training

b. Mot corrected for ties.




:}‘E{ -"i‘ 'H_?t L (SPSS analysis)

B F1: TR B R

@ Data  Transform  Analyze  Direct Marketing .ﬂ_.. Split File W
L“] Define Variable Properties...
"'ﬂ Set Measurement Level for Unknown... & Ag:.a (vr) [age] é\@ Analyze all cases, do not create groups
& Height (cm) [oh] 'I/@ Compare groups
[1] Create Value Labels from Data & Weight (kg) [ow]
(&) Organize output by groups
I Copy Data Properties... & BMI[BMI]
& NIHSS score [ni] Groups Based on:

& HDAIC (%) [hba] & Training [gp]
& LDL (mag/dL) [IdI]

& Homocysteine (umo...

(@ Sort the file by grouping variables
Eoi Aggregate... () File is already sorted

Crthogonal Design k Current Status: Analysis by groups is off.
5] Splitinto Files
T+, Copy Dataset

l Ok J| Paste || Eeset ||Eanr:el|| Help |

@q = SplitEile...




o ﬁ"]ﬁ—:ﬁ(/J (SPSS analysis)
BE A2 D AT ORBR TR DI EA

®5nalyze Direct Marketing  Graphs  Utilities  Add-ons  Window  Help

'!7':“ Frequencies: Statistics o
Reports Ly mli a e Ny e - S
@ Descriptive Statistics b 'T‘ o = FELEL B R Central Tendency
escrnp [-:] Frequencies... [ & Quartles - Mear:
-III‘-l_'I | - - . - [] Cut points for: equal groups ] Median
| @ [7] Percentile(s): [7] Mode
Variabl : [C] Sum
Variable(s) Statistics...
@5 Training [gp] & Age (yr) [age] 2
& Height (cm) [oh] Lharts...
& Weight (kg) [ow] Format.. B -
ﬁ Bl [EII'I.I'II] [] Values are group midpoints
&% NIHSS score [ni] LT Dispersmn_ _ N Ei_ﬁt”h”tm”
Bootstrap [+ Std. deviation [ Minimum [] Skewness
ﬁ Al A = [] Variance [o] Maximum [] Kurtosis
@*5’ LDL (mg/dL) [Idl] [ Range | SE mean
&7 Homocysteine (U |™
— [antinue][ Cancel ][ Help ]
|| Display frequency tables

l oK J| Faste || Feset ||Cance||| Help |
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Mann-Whitney U test

(SPSS output)

Statistics

Homuocystein

Training Age (yr) | Height {em) | Weight (ka) BMI MIHSS score | HBATC (%) | LDL {ma/dL) & (umoliL)
Experimental Group N Valid 17 17 17 17 17 17 17 17
Missing 0 0 0 0 0 0 0 0
Mean 66.00 161.29 64.56 2478 8.00 6.48 112.47 10.94
Std. Deviation 13620 7.341 §.421 3.585 5723 1.323 40.653 4.033
Minimum 43 152 46 14 2 5 57 5
Maximum 88 174 74 33 149 10 192 22
Percentiles 25 56.50 166.60 57.65 21.90 3.00 5.60 78.00 7.98
50 68.00 158.00 59.40 24 60 .00 6.30 105.00 11.05
7h 74.50 168.25 70.95 27.35 10.00 715 135.00 12,52
Control Group M Valid 21 21 21 21 21 21 21 21
Missing 0 0 o o 0 0 0 0
Mean G857 161.69 £9.58 2658 8.24 6.83 138.62 12.81
Std. Deviation 8.681 58954 5.731 3518 4.206 838 52103 5.046
Minimum 46 148 52 20 3 B 86 7
Maximum 82 173 84 32 17 g 250 25
Percentiles 25 53.50 158.10 60.60 2356 4.50 6.20 100.50 89.50
50 70.00 160.00 72.00 26,70 7.00 6.60 121.00 11.00
7h 74.50 1656.50 77.30 2948 11.50 7.65 179.00 16.00

21



Fu IF '}’i’_?t #L (SPSS analysis)

8% FI(Bif A 2 F

i ¢

@Qa’[a Transform  Analyze  Direct Marketing

|1 Define Variable Properties...
2. SetMeasurement Level for Unknown...
[1] Create Value Labels from Data

I= Copy Data Properties...

Eoi Aggregate...

Crthogonal Design »
5] Splitinto Files
T+, Copy Dataset

@q = SplitEile...

Lo & /R
t2 splitFile ¥
3 ..............................................................................................................
gﬁ" Age (yr) [age] @égnalyze all cases, do not create grnups§
& Height (cm) [bh] (© Compare groups

& Weight (kg) [bw]
&7 BMI [BMI]
&7 NIHSS score [ni]

() Organize output by groups

& HbA1C (%) [hba] &
&2 LDL (ma/dL) [IdI] Nt
& Homocysteine (umo...

"]

Current 3tatus: Analysis by groups is off.

l Ok J| Paste || Reset ||Cance||| Help |
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Two groups-4p i & &

Paired T-test Wilcoxon signed-rank test
Test e Mean e Median
R ¢ pe R

e Normal distribution e Non-normal distribution




Paired T-test

Example

Before After
meantSD meantSD

p value

BMI 22.11x1.66 22.11x1.66 0.993

Paired t test. *p<0.05.

Independent variable | Hy: pg#0
— Before / After (Paired)

* Dependent variable
—BMI (Continuous)




Paired T-test

SPSS dataset

ID | BMIO | BMI | Name Type Width | Decimals Label
1 001 13 21 1 ID String 0
2 ooz B Z 2 BMIO Numeric 0 Before_BMI
3 [o03 0 = 3 BMIf Numeric 0 After_BMI
4 004 20 22
5 005 20 22 !
6 006 20 22 -
7 007 20 22 o
8 008 20 22 7
g 009 21 21 6
10 010 21 19 9

[ ————— 1

[

!
:
]




Paired T-test (spss analysis)

N

Reports

Descriptive Statistics

General Linear Model
Generalized Linear Models
Mixed Models

Correlate

Regression

b

b

k

13

L] Means..

[id] One-Sample T Test..

Independent-Samples T Test...

).E Paired-Samples T Test..

One-Way AMOVA. .

ST T A DN T 30l > HE AT T

®5nalyze Direct Marketing  Graphs  Utilities  Add-ons  Window  Help

#3 Paired-Samples T Test

@aired Variables:

& Before_BMI [BMIO] Pair  |Variable1  |Variable2

&¥ After_BMI [BMI1] 1
2

& Before_.. & After_BM...

(c
Paste ][ Reset ][Cancel][ Help ]

>

Bootstrap...
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Paired T-test (sPss output)

Paired Samples Statistics
std. Error
Mean [ std. Deviation Mean
Pair 1 Before BMI 2211 42 1.660 206
After _BMI 2211 42 1.660 256
Paired Samples Test
Paired Differences
95% Confidence Interval of the
Stel. Errar Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1 Before_BMI - After_BMI -.00n2 1629 236 - 478 474 -.008 41 883

27



Wilcoxon signed-rank test

Example

e |ndependent variable
— Admission / Discharge (Paired)

e Dependent variable

— MRS, ADLs, IADLs, FOIS, MNA, BBS,
FMA-modified sensation, FMA-
motor, MMSE... (Continuous)

Weng SC, Hsu CY, Shen CC, Huang JA, Chen PL, Lin SY. (2022). Combined Functional Assessment for Predicting Clinical Outcomes in Stroke Patients After Post-acute Care: A Retrospective Multi-

Center Cohort in Central Taiwan. Front Aging Neurosci, 14, 834273.

TABLE 2 | Effect of PAC on functional performance and quality of life in

patients with stroke.

MRS

ADLs

IADLs

FOIS

MNA

BBS
FMA-modified sensation
FMA-motor
MMSE

CCAT
EQ-5D-3L
Mobility
Self-care

Usual activities
Pain/discomfort

Anxiety/depression

Admission

4.0 (3.0-4.0)
40.0 (20.0-65.0)
1.0 (0.0-2.0)
6.0 (5.0-7.0)
18.3 (14.0-22.5)
20.0 (4.0-38.0)
39.0 (24.0-44.0)
45.0 (15.5-59.0)
20.0 (12.0-26.0)
10.5 (7.3-11.5)

2.0 (2.0-2.0)
2.0 (2.0-3.0)
2.0 (2.0-3.0)
2.0 (1.0-2.0)
2.0 (1.0-2.0)

Discharge

3.0 (2.0-4.0)
70.0 (50.0-90.0)
2.0 (1.0-4.0)
7.0 (6.0-7.0)
21.0 (16.5-24.0)
40.5 (19.0-51.0)
44.0 (36.0-44.0)
57.0 (33.5-62.0)
25.0 (19.0-29.0)
11.0 (8.9-11.9)

2.0 (1.0-2.0)
2.0 (1.0-2.0)
2.0 (2.0-2.0)
1.0 (1.0-2.0)
1.0 (1.0-2.0)

p-Value

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001

Continuous data were expressed as median (IQR, interquartile range) and analyzed

by the Wilcoxon signed ranks test.

28



Wilcoxon signed-rank test
SPSS dataset

| NO | P010 | Po11| P02.0 | P02 1 P03 0 P03 1| P04 0 | PO4_1| P05 0| PO5 1| Name | Type | Width Decimals Label
1 1 4 4 20 65 0 2 6 6 12 12 r NO Numeric |8 0

| 2 | 2 4 4 50 85 3 6 7 7 26 26

3 4 2 50 85 0 1 7 7 27 23 2 PD1_D Mumeric 8 0 MRS_AdmiSSiﬂﬂ

4 3 3. 50 80 1 4 7 T 13 e 3 PO1_1  MNumeric 8 0 MRS_Discharge
| Lmenc S_Admission

5 4 3 60 90 2 2 7 7 23 23 i 502 0 N : 5 0 ADLs Admissi

. 6 | 6 4 2 70 95 5 8 : : 12 12 _ .

7 1 1 10 30 7 7 7 6 15 16 L) P02 _1 Numeric B 0 ADLs_Discharge

8 4 3 45 65 _ _ 5 5 24 27 6 P03 0 Mumeric 8 0 IADLs Admission
N umeric s_Discharge

9 | o 3 3 & W 0o 0 7 7 2 2 7 |P0O31  Numeic 8 0 IADLs_Disch

0 | 10 3 3 70 90 _ _ 7 7 19 19 : o

III 11 ) ) 20 100 : : = . “ 13 g P04 0 MNumeric B 0 FOIS_Admission

I| 12 4 4 15 30 0 0 2 3 12 12 9 P04 1 MNumeric B 0 FOIS Discharge

13 4 3 60 TS 0 0 6 6 15 18 10 P05 0 Numeric 8 0 MNA,_Admission

e I O . 2§ 1w 0 11 P05 1 Numeric 8 0 MNA_Discharge

15 4 4 10 20 : : 2 3 20 20

= y I TR ; ; ; AT —1 [ ————————————————

e




Wilcoxon signed-rank test (spss analysis)
BEHF AP ORFPERIOELHEREO2B M

®5naly7_e Direct Marketing ~ Graphs  Utilities  Add-ons  Window  Help '!\.:j-;.gTWD-RE|ated-5.ar‘rlp|ESTests. i
Reports | B BaE B 1
Descriptive Statistics 3 = EE e Al Test Pairs: — ]
Tables P & CCAT Admissio.. [~ Pair  |Variable1 |variable2 | A e -
Compare Means » (0 PO41 ] P05 0] P05 1 POEO | PO & CCAT Discharge 11 ¢ Mability... ¢ Mobility... [< QPTMS---| b
General Linear Model 2 6 6 12 12 33 o 12 @’ Self-car... &} Self-car... - -
= Mobility_Admissi... +* i )
Generalized Linear Models » ! ! 26 26 16 ﬁ - > 13 ¢ Usuala.. ¢ Usual . 4 Two-Related-Samples: Op... X
) v 7 7 23 23 21 & Wobility_Dischar... 14 ¢ Painidi.. ¢ Pain/di...
Mixed Models b ; = 19 9 - ﬁ Self-care_Admis... 15 & Anxietyl.. 7 Anxietyl... Y Statistics
Correlate P . 16 - _ —f
; _ X 7 7 23 23 30 & Self-care_Discha.. [ Descriptive [
:eglfess”m : _ _ 12 7 " & Usual activities_... Test Type
oglinear I o TTEEr—y
- 7 6 15 15 3 & Usual activities_.. ¥ Wilcoxon Missing Values
M | Metwark b . .
eural Networks c : o 97 28 & Painidiscomfort_.. 1 Sign @ Exclude cases test-by-test
Classi b o [ET]
assify 7 7 22 22 26 & Painidiscomfort_.. | | _ © Exclude cases listwise
Dimension Reduction 3 , , [] McMemar
= 7 7 19 19 37 & Andetyldepressio...| f |
<2> Scale ' 7 0 14 13 56 ﬁﬁnxieﬁddepressinf || Marginal Homogeneity [Cuntinue][ Cancel ][ Help ]
Monparametric Tests 2 A One Sample... p 7
T y.

Forecasting k /A Independent Samples... g Il oK II[ Paste ][ Reset ][Cancel][ Help ] !
EE ' 4 Related Samples... - 3

B Multiple Response 3 i N E —

*f PS Matching ] ] 7 T -

[IZ] Binomial...
Missing Value Analysis. .. 6 6 19 A
1] Runs...
Multiple Imputation 3 7 7 18 18 i
1-3 le K-3..

Complex Samples 2 7 7 23 23 E— B

% Simulation 7 7 20 el Eg Independent Samples...
C;uality Contral " T 7 10 K Independent Samples...

ﬁ ROC Curve 7 7 20 4 2 Related Samples...




Wilcoxon signed-rank test (spss output)

Descriptive Statistics
Fercentiles

M Mean Std. Deviation | Minimum | Maximum 25th 50th (Median) 7Ath
MRS_Admission 267 3.65 615 1 5 3.00 4.00 4.00
ADLs_Admission 267 4318 26.332 a 100 20.00 40.00 §5.00
ADLs_Admission 247 1.448 1.685 a 8 .00 1.00 2.00
FOIS_Admission 262 5.40 2.012 a ¥ 5.00 6.00 7.00
MMA_Admission 266 18.02 5.080 7 27 14.00 18.25 2250
MRS_Discharge 267 2.84 1.011 0 4 2.00 3.00 4.00
ADLs_Discharge 267 66.20 27.480 0 100 50.00 70.00 80.00
|ADLs_Discharge 247 2486 2087 a 11 1.00 2.00 4.00
FOIS_Discharge 262 6.11 1.744 o ¥ 6.00 v.00 v.00
MMA_Discharge 266 19.78 5.263 0 29 16.50 21.00 24.00

Test Statistics®
MRS_Dischar | ADLs_Discha IADL=_Disch FOIS_Dischar | MMA_Dischar
ge - rge - arge - ge - e -
MRES_Admiss ADLs Admis IADLs Admis FOIS_Admiss | MMA_AdmMissi
ion sion sion ion on

z -10.908" -12.910° -9.100° -6.915° -9.978°"
Asymp. Sig. (2-tailed) .000 000 000 0oo .0oo

a. Wilcoxon Signed Ranks Test

b. Based on positive ranks.

¢. Based on negative ranks.
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Three groups-iH > & &

One-way ANOVA test Kruskal-Wallis test

Test e Mean e Median

Data e Normal distribution e Non-normal distribution




One-way ANOVA test

Example

Non-tx Tx-A Tx-B

p value
meanSD meanSD meanzSD

Age 27.0013.95 26.00£3.95 29.00%3.95 <0.001

ANOVA test. *p<0.05.
Hy - HO=H1=H2(=H)
e Independent variable Hp @ 3 2 %

— Non-tx / Tx-A / Tx-B (Three groups)

 Dependent variable
— Age (Continuous)




One-way ANOVA test

SPSS dataset

D t age Mame Type Width | Decimals Label Values Missing Columns
1 001 0 19 1 D String 3 0 Mone Mone =
2 002 0 19 2 tx MNumeric " 0 Treatment l{ﬂ, Mon-tx}. I MNone 5 b=
3 003 0 19 3 age Mumeric 11 0 Age_ @ Value Labels
4
4 004 0 20 G | rValue Labels
L 005 0 20 B | value: |
b 006 0 20 —3
r Label:
7 0ov 0 20 5 y
0 ="Non-t"
i} 008 0 21 1
9 009 0 21 1 -
10 2="T«B
B -Qhange
10 010 0 21 11
" 011 0 21 12 ] =
12 |o012 0 21 13 :
B o3 o 22| [l ) ks oS0l it




One-way ANOVA test (spsS analysis)

Fh B AN RT 08 >E TS BB EA

_g—,

@ﬁ.naly?_e Direct Marketing  Graphs  Ulilities  Add-ons  Window  Helg
Reports b ;ﬁ;‘; —‘g e A oy
Descriptive Statistics b Ee= EisE
Tables k

@ Compare Means k Q Means..

General Linear Model b 3] One-Sample T Test

: : ,
Generalized Linear Models independent-Samples T Test..
Mixed Models »
B [ Paired-Samples T Test..
Correlate k

_ ) L] One-Way ANOVA..
Rearession 2

'{,-'- One-Way ANOVA

Dependent List:

Contrasts...

& Age[age]

Fost Hoc...

Options...

Bootstrap...

Factor:

| + | &5 Treatment [t

l OK ” Paste || Reset ||Cance| || Help
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One-way ANOVA test (sPss analysis)

BT 0 A 45D R ok S B T3 8 8 A ¥

t& One-Way ANOVA X @+

& One-Way ANOVA: Options
Dependent List:
& Age [age] Statistics

lof Descriptive

CS‘) Options...
| Bootstrap...| 7] Fixed and random effects

Factor: ] Brown-Forsythe

| <+ | &> Treatment [] @Welcn

..................

&l Homogeneity of variance test

(o) (ease ) (s Garn) (e

] Means plot

Missing Values
@ Exclude cases analysis by analysis

() Exclude cases listwise

l{lnn’rjnue” Cancel || Help




One-way ANOVA test (sPss output)

Age
95% Confidence Interval for
Mean
Mean Std. Deviation | Std. Error | Lower Bound Lpper Bound Minimum | Maximum
Mon-te 124 27.00 3.9449 348 26.31 27.649 149 35
Tu-A 124 26.00 3.9449 348 26.31 26.69 18 34
Tx-B 124 29.00 3.9449 348 28.31 29.649 21 ar
Total 387 27.33 4132 210 26492 2775 18 ar
Test of Homogeneity of VVariances ANOVA
Age Age
Levene surm of
o Sguares df Mean Square F Sy,
Statistic df1 df2 =10.
Between Groups 602.000 2 301.000 18.303 000
000 2 384 1.000 R
Within Groups 5988.000 384 156094
p>0.05> = 2R By LR (FFH)| o0 6590.000 386
Robhust Tests of Equality of Means
Age Non-tx ~ Tx-A ~ Tx-B= f 2
Statistic® df1 df2 Sia. E#FE T 1H IoUR ,
Welch | 18.252 2 | 256.000 .000 SRR W 12 e T s

a. Asymptotically F distributed.

hodk ik F P EK 0 Bl * Welch % » 2~ XANOVA % %
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One-way ANOVA test (sPss output)

Dependent Variable: Age

Multiple Comparisons

#8 One-Way ANOVA %
Dependent List:
& Age [age] .
o
#& One-Way ANOVA: Post Hoc Multiple Comparisons
Equal Variances Assumed
[/ LSD ] 5-N-K ] Waller-Duncan
[ Bonferroni o Iuke*_.e
[] Sidak Tukey's-b [ Dunnett
[« Scheffe [] Duncan
[ R-E-G-WF [[] Hochberg's GT2 Test
[ R-E-G-WQ [ Gabriel 3

Equal Variances Mot Assumed

[] Tamhane's T2

Significance level:

| Dunnetts T2 [ ] Games-Howell

0.05

| Continue | | Cancel || Help |

[] Dunnetts C

~ Mean 95% Confidence Interval
Difference (-

{h Treatment  (J) Treatment J) Std. Error Sig. Lower Bound | UpperBound

Tukey HSD  Mon-tx Tr-A 1.000 4492 106 -6 216
Tx-B -2.000 452 .000 -3.16 -.84

Te-A Mon-tx -1.000 452 106 -216 A6

Tx-B -3.000° 452 .000 -416 -1.84

Tx-B Mon-tx 2.000° 452 000 .84 316

Tr-A 3.000 452 .000 1.84 416

Scheffe Maon-tx Tu-A 1.000 4492 28 -.21 2
Tx-B -2.000° 482 .000 -3 -.f4

Tu-A Mon-tx -1.000 452 128 -2.21 21

Tx-B -3.000° 452 .0oo -4 -1.74

Tx-B Mon-tx 2.000 452 .000 79 321

Tu-A 3.000° 482 .000 1.79 4.21

LSD Mon-t Tx-A 1.000° 492 043 03 1.87
Tx-B -2.000 452 .000 -2.487 -1.03

T%-A Mon-t -1.000° 492 043 -1.97 -.03

Tx-B -3.000° 452 .000 -3.487 -2.03

Tx-B Mon-tx 2000 452 .0oo 1.03 2487

TR 3.000 452 .000 2.03 3.97

Bonferrani Man-te Tu-A 1.000 442 28 -18 218
Tx-B -2.000° 452 .000 -318 -.82

Tu-A Mon-tx -1.000 452 128 -2.18 18

Tx-B -3.000° 482 .000 -418 -1.82

Tx-B Mon-tx 2.000 452 .000 .82 318

Tu-A 3.000" 452 000 1.82 418

* The mean difference is significant at the 0.05 level.
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2 BcAZ3E 5 2 (Post Hoc Tests)

ANOVA
Age
sum of
Squares df Mean Square F Sii.
Between Groups 602.000 301.000 19.303 000
Within Groups 5988.000 384 15.504
Total f580.000 386

Ho * Ho=Hy=H, (=H)

2103 - BETEHEIRE
ary T30Eia7 jp %

e Pairwise comparison (= =% 4p t‘)
—-3%(A,B,C)tw Tt &

o £ %3 (A/B > A/C ~ B/C)

—4% (A,B,C,D)¥ T fix
e ¥ 4§ & ¥ 6=x (A/B~A/C ~A/D~B/C~B/D -~ C/D)

L

=-F T test
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2 BcAZ3E 5 2 (Post Hoc Tests)

o J&* ANOVA test » % * T test 5
—T test i+ Ei_ﬁﬁ ;2 : 1-a H, is true H, is true
- . , - | Hols Accurate Type Il error
— ’é? W T_E #F i T’Ll_(:k f{ true (1-a) (B)
e Accurate : (1-a)k % | H,is | Typelerror | Accurate
e Type |l error : 1-(1-a)X * | true (o) LA
otpopl.| n | Overaitypelewor

3 3 0.1426
4 6 0.2649
5 10 0.4013
6 15 0.5367
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2 BcAZ3E 5 2 (Post Hoc Tests)

e Post Hoc Tests (% L)

—Tukey HSD
o & H itk
—Scheffe method
o AN S E VR (PR
—Bonferroni method
e ¥ Btk Todkc At 5 (PR
— Least squares difference method (LSD)
o A €RE S L v e AL X (aerrort )

() Treatment  (J) Treatment Sig
Tukey HSD Mon-ty Tu-A .1DE]F
Tx-B 000
Tx-A
Tx-B 000
Scheffe Mon-tx Tx-A A28
Tx-B ao
Tx-A
Tx-B .0on
LsD Mon-tx Tx-A 043
Tx-B 000
Tx-A
Tx-B 000
Bonferroni Mon-tx Tx-A A28
Tx-B 000
Tx-A
Tx-B 000
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Kruskal-Wallis test

Table 3 Comparison between normal, ostecpenia, and osteoporosis

Example

Comprehensive geriatric assessment Normal Osteopenia Osteoporosis p value
. (n=23) (n=124) (n=190)
* |ndependent variable
Charlson Comorbidity Index, Median (IQR) 30 (2.0-4.0) 20 (1.0-4.0) 20 (1.0-3.0) 0.064
Normal / Osteopenia / Osteoporosis  functonalcapaciy
Barthel index of activities of daily living, Median (IQR) 100.0 (90.0-100.0) 95.0 (90.0-100.0) 95.0 (85.0-100.0) 0.068
(Th ree grou pS) Lawton instrumental activities of daily living, Median (QR) 7.0 (50-80) 70 (40-80) 60  (30-80) 0.164
Physical performance
. Handgrip strength, Median (IQR) 203 (15.0-32.1) 210 (16.8-27.5) 169 (13.5-22.1) <0.001*
¢ De pe n d e nt Va rl a b | e Low muscle strength, n (%) 11 (47 .8%) 58 (46.8%) 129 (67.9%) 0.001*
h I .« e 6-meter walking speed, Median (IQR) 1.0 (0.9-1.2) 1.0 (0.7-1.2) 0.9 (0.7-1.1) 0.182
C a r SO n CO m O rb I d Ity I n d eX; Low physical performance, n (%) 8 (40.0%) 57 (55.39%) 105 (70.0%) 0.006*
FLI nctional ca pacity Handgrip Timed Up and Go test (sec), Median (IQR) 99 (86-13.2) 118 (92-15.0) 127 (105~ 0.009*
’ . Mini-mental state examination, Median (IQR) 280 (24.0-29.0) 27.0 (23.0-29.0) 250 (19.0-29.0) 0.005*
Strength, 6-meter wal klng Speed, Cognitive impairment, n (%) 5 (21.7%) 33 (26.6%) 58 (30.5%) 0572
H Five-itemn geriatric depression scale, Median (IQR) 0.0 (0.0-1.0) 1.0 (0.0-1.0) 1.0 (0.0-2.0) 0.552
TI m ed U p a n d G O teSt Depressive symptoms, n (%) 4 (17.4%) 27 (22.09%) 49 (25 8%) 0.558
(SEC)...(CO ntlnuous) Mini-nutritional assessment-short form, Median (IQR) 140 (12.0-14.0) 130 (12.0-140) 130 (11 0.012*
Mini-nutritional assessment-short form, n (%) 0.399
Normal 19 (82.6%) 91 (75.8%) 124 (68.9%)
At risk 4 (17.4%) 25 (20.8%) 45 (25.0%)
Malnutrition (0.0%) 4 (3.4%) 11 (6.1%)
One-year mortality, n (%) (0.0%) 1 (0.8% 4 (2.1%) 0.756
*p<0.05
Chou YY, Lin CF, Lee YS, Weng SC, Kuo FH, Hsu CY, Lin SY. (2023). The associations of osteoporosis and possible sarcopenia with disability, nutrition, and cognition in community-dwelling older adults.

BMC Geriatr, 23 (1), 730. https://doi.org10.1186/s12877-023-04431-x.
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Kruskal-Wallis test
SPSS dataset

[PERSONID | ost | cci | adl | iadl | hgs | ws | | MName | Type | Width | Decimals | Label | Values | Missing |

1 2504890 2 1 100 8 18 1 1 PERSOM_ID  Mumeric 8 0 Mone Mone

2 538559 2 0 100 7 18 9 2 ost Mumeric g 0 Osteoporosis group, ni%) l{ﬂ', MNormal}.._ II'\.I+::~ne

3 1029080 2 0 100 B 19 9 3 cci MNumeric 3 0 Charlson Comorbidity Index ] 2 value Labels

4 1432098 2 0 100 8 19 2 4 ad| MNumeric 3 0 Barthel index of activities of daily living

: : : . oo | rValue Labels

5 2716208 2 1 100 8 19 1 5 iadl Mumeric 8 0 Lawton instrumental actiities of daily living

6 1446402 1 1 100 7 19 1 6 hgs Numeric 8 0 Handgrip strength Lies :

7 970130 1 2 100 7 19 1 7 ws Mumeric 8 0 B-meter walking speed N Label: |

8 1895979 1 1 100 8 19 1 ' B

B tug Mumeric 8 0 Timed Up and Go test (sec) N 0= "Normal”

9 2703037 1 7 100 8 13 1 9 mms MNumeric 3 0 Mini-mental state examination N Add 1="Dsteopenia”
II 49138 2 0 100 8 20 1 10 gds MNumeric 3 0 Five-item geriatric depression scale 2 ="0Osteoporosis”
Il 1413812 1 1 100 8 20 1 1" mna MNumeric 3 0 Mini-nutritional assessment-short form —

12 278690 0 2 100 3 20 1 Il B

A7 A - —

e 13
iy 4 ] Eac
5 ! ! !
16
_ 7
18
1
o —




Kruskal-Wallis test (spss analysis)
BAEHHL A 4> B et RO Mt B OK B I

®5nalyze Direct Marketing  Graphs  Utilities  Add-ons  Window  Help

o M . . . . . ) t
Reports 3 B T R N . Ne" J u-‘ bu
B e B md QD B |

Descriptive Statistics 4 nut
Tables R Label Values Missing { @ Test Variable List: Exact [
Compare Means o Ef”rjmal}m :Z:E | | & PERSON_ID &% Charlson Comor... [~
General Linear Model J rbidity Index None None _ ﬁ Barthel index of 3. L
Generalized Linear Models ' f activities of daily living MNone Mone | ﬁ Lawton instrume...
Mixed Models " lental activities of daily living Mone Mone ﬁ Handgrip strengt...
gnrrelaté L s Mone Mone | \ﬁ B-meter walking ... E
Regression ' speed Maone Mone i 6 .
Loglinear b Bo test (sec) None None Grouping Variable:
Meural Metworks P lte examination Mone Mone m ast(? 7)
Classify P lic depression scale Mone Maone [
Dimension Reduction P lassessment-short form None None [QEﬂﬂE Range... ] 'I";l:l Several Independeng Sam... X
Scale b
CZ) Monparametric Tests » | A OneSample... I.ES’[ Type - . Range for Grouping Varjable

T et I Independent Samples.. [ Kruskal-Wallis H [] Medign o
Sunvival 4 Related Samples.. | | [] Jonckhegre-Terpstra

- Multiple Response Legacy Dialogs » [ chi-square... ! ‘ |'.|.'|E|Eim|_|mj 2|

[ PS Matching - Bocet ] rr‘ml ] G

EZ] Missing Value Analysis... gils::lal... ! J l'CDﬂT.iHUEJ[ Cancel ][ Help ]
Multiple Imputation b -
Complex Samples » Ei—Sample 8-

% Simulation.. [#] 2 Independent Samples...

Quality Control R @ [l K Independent Samples...



Kruskal-Wallis test (spss analysis)

213E ) F2 A\ﬁé;@“' etk X5 4

@ Analyze  Direct Marketing

Utilities

Add-

-0ns Windo

L]

Reports

Descriptive Statistics
Tables

Compare Means
General Linear Model
Generalized Linear Models
Mixed Models
Correlate
Regression
Loglinear

Meural Metworks
Classify

Dimension Reduction
Scale

Monparametric Tests

Forecasting

[ = e

e

FEEEE

L
£y

e

1
1

14
20
13

7
12
11
15
13
14
11
13

mms
30
24
30
30
29
27
29
28
23
27
26

gds

£ One Sample...

JA\ Independent Samples...

Objectivk | Fields | dettings

@ Use predefined roles

@ Use custom field assignments

Fields:

&5 PERSON_ID

‘H

@ -

6

etric Tests: Two or More Independent Samples

: Test Fields:

¥ Charlson Comorbidity Index

&7 Lawton instrumental activities of d...
£” Handgrip strength

& B-meter walking speed

&7 Timed Up and Go test (sec)

£” Mini-mental state examination

ag@ Five-itern geriatric depression scale

ag@ Barthel index of activities of daily liv...

&7 Mini-nutritional assessment-short f..

Groups:

L"?q Osteoporosis group, n{%)

(i o] s ] st ) (caren ) @10
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Kruskal-Wallis test

(SPSS output)

Lawton Five-itemn Mini-
BLiE Charlson Barthel index instrumental B-meter Timed Up Mini-mental geriatric nutritional
# 5?1 Comarbidity of activities of activities of Handgrip walking and Go test state depression assessment-
Index daily living daily living strength speed (sec) examination scale short form
Chi-Square 5604 5.388 3.613 24772 3.402 9.375 10.552 1.188 8.8a84
df 2 2 2 2 2 2 2 2 2
Asymp. Sig. 064 068 164 000 182 0049 005 &A2 012
a. Kruskal Wallis Test
Table 3 Comparison between normal, osteopenia, and osteoporosis
m‘bsg" Hypothesis Test Summary
P 2 illHypothesis et Sig.  Decision | Comprehensive geriatric assessment Normal Osteopenia Osteoporosis p value
__ tion of Charlsan Independent- Retain the
Comorbidity Index is the same Samples nu
e O @gﬁiﬁgest O ypotnesis (n=23) (n=124) (n=190)
The distribution of Barthel index of Independent-
2 ac‘_iviﬁets ofday ang s the sams  Samplos t ws ™ | Charlson Comorbidity Index, Median (IQR) 30 (2.0-4.0) 20 (1.0-4.0) 20 (1.0-3.0) 0.064
across c(aj}?gones of%steopomsm muls‘;_ﬁa_ll: . hypothssis y
group, n(% allis Tes ) .
Functional capacity
;whsﬁlﬂ‘rité:'ﬁ:t\l?agt\ovfﬂli_::-tuofrliaily living ngnpelggem- Retain the . sl . I .
s th sams sioss ctcgors o muls‘;ﬁa# t (S Barthel index of activities of daily living, Median (IQR) 100.0 (90.0-100.0) 95.0 (90.0-100.0) 95.0 (85.0-100.0) 0.068
steoporosis group, n(%). allis Tes
__ _ Indzpendent. _ Lawton instrumental activities of daily living, Median (IQR) 7.0 (5.0-8.0) 7.0 (4.0-80) 6.0 (3.0-8.0) 0.164
o (o stution of Handore Stenoth Samles o0 et
Osteoporosis group, n(%). ‘b(\:’:ﬁlksa#est hypothesis Physical performa nce
Tne ditrtition of G-meter walking  Independent Retain the Handgrip strength, Median (IQR) 203 (15.0-32.1) 210 (16.8-27.5) 16.9 (13.5-22.1) <0.001*
gg?:gn:'ises gf%ag?gn?acn‘lunss?s group, n Kﬁ:gﬁ:i? (5Zagnul A
) Wallis Test hypathesis
e ?gﬁ‘éijbii“&”e”JJA{S?C%ESW Go  pdependant- Reject the 6-meter walking speed, Median (IOR) 1.0 (09-1.2) 1.0 0.7-1.2) 09 0.7-1.1) 0.182
6 categories of Osteoporosis group, n I—(lusEaI- aos ﬂ“ il
(%). Wallis Test yp
The distribution of Mini-mental state  Independent-
e e el Efggpgg? 005 Eﬁ E:;"‘_e Timed Up and Go test (sec), Median (IOR) 9.9 (8.6-13.2) 118  (92-150) 127 (105-16.2) 0.009*
(%). " Wallis Test ypothests o . )
———— Mini-mental state examination, Median (IQR) 280 (24.0-29.0) 270 (23.0-29.0) 250 (19.0-29.0) 0.005*
e dis !I ution U_ Ive-item genatric ndependent- Retain the
depression scale is the same Samples nu
oy et GREL Bowens
Tre dtibuton of i ticnal depandent ket the Five-item geriatric depression scale, Median (IQR) 0.0 (0.0-1.0) 1.0 (0.0-1.0) 1.0 (0.0-2.0) 0.552
9 Ztross categories of Gsteoporasis.  Kiuskal: 012 null
group, ﬂ(o}o).g e I\'J'<\u’al\iEs 'Il'esl hypothesis
symptotic significances are displaye e significance level is inI_nU ri iona assessment-short form, edian . 0- | . 0-14. . —14. !
Asymptot fi displayed. The signffizancs lavel is 05 M trit | t-short f Median (IQR) 14.0 (12.0-14.0) 13.0 (12.0-14.0) 13.0 (11.0-14.0) 0.012* 46



Kruskal-Wallis test (spss output)

i1 303y Hypothesis Test Summa
F‘!:'l‘t v 2 Ary 2 2
_H»_ 2 Hypothesis =4 Test =  Sig.= Decision—
h
n of Charlson Independent-

4 Comorbidity Index is the same Samples 064 ﬁfﬁam the
across categories of Osteoporosis  Kruskalk . hypath
group, n{%) Wallis Test Ll 0=
The distribution of Barthel index of  Independent-

2 activities of daily \iviﬂ%is the same  Samples 053 Eflt‘am the
across categories of Osteoporosis — Kruskal- hypothesi
group, n(%). Wallis Test ypothesis
The distribution of Lawton Independent-

3 instrumental activities of daily living  Samples 164 Rell‘am ihe
is the same across categories of Kruskal- . E“ et
Osteoporosis group, n{%). Wallis Test P
The distribution of Ha trength R-EleCI the

4 st s of e 000 " null
Osti hypothesis,
The distribution of B-meter walking  Independent-

5 speed is the same across Samples 182 Eﬁﬁam (e
categories of Osteoporosis group, n - Kruskal- . Lyt
% Wallis Test ypothesis
The distribution of Timed Up and Go  Independent-

g test (sec) is the sams across Samples 009 REIJ‘ECI oz
categories of Osteoporosis group, - Kruskal- Eu i
%) Wallis Test P
The distribution of Mini-mental state Independent-
examination is the same across Samﬁlﬂes 005 EUE ect the
categories of Osteoporosis group, n - Kruskalk . R szt
%, Wallis Test P
The distribution of Five-item geriatric  Independent-
depression scale is the same Samples 559 Euell‘am the
across categories of Osteoporosis  Kruskal- hypothesi
group, n(%). Wallis Test ypothesis
The distribution of Mini-nutritional Independent- :
assessment-short form is the same  Samples 012 REH‘EE‘ im
across categories of Osteoporosis  Kruskal- a“ etz
group, n(%). Wallis Test P

Asymptotic significances are displayed. The significance level is .05

View: Pairwise Comparisons - i

Each node shows the sample average rank of Osteoporosis group, ni(%).

Test = Std. = Std. Test

L s o £
Statistic™ Error =~ Statistic ~ Sig. = Adj.Sig.=

Samplel1-Sample2

Osteoporosis-Osteopenia 52538 11.248 4671 .000 000
Osteoporosis-Normal 56.911 21509 2646 008 024
Osteopenia-Normal 4373 22119 198 843 1.000

Ehach row tests the null hypothesis that the Sample 1 and Sample 2 distributions are
the same.
Asymptotic significances (2-sided tests) are disg|

Independent Samples Test View
Categorical Field Information
Continuous Field Infarmation

FPairwise Comparisons

The post hoc analy-

sis revealed that these differences persisted between the
possible osteosarcopenia group and normal group. More-
over, daily activities, walking speed, cognitive score and
nutrition score were found to be significantly lower in the

possible osteosarcopenia group in comparison with the
osteoporosis group. However, there were no significant
differences between the possible osteosarcopenia group
and the possible sarcopenia only (data not shown).
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Correlation

Pearson Spearman rank
correlation correlation
Distribution * Normal distribution e Skewed distribution
* Ordinal

Types of Data ¢ Continuous .
yP e Continuous




o 7}5 F&§5
—Range (-1 to 1)

A0 B th ik
1
0.70 - 0.99
0.50 - 0.69
0.25 - 0.49
0.00 - 0.24

B i

T\

10 B

<~
S Y

By

Z=1y
-

r=+1
(Perfect positive correlation)

el

r=-1
(Perfect negative correlation)

\

O<r<1
(Positive correlation)

-1<r<0
(Negative correlation)

r closeto 0
(Weak or no association)
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Pearson correlation (spss analysis)

SLEN A AT OM > EREK

@nalm Direct Marketing  Graphs  Utilities  Add-ons  Window  Hel|

Reports

Descriptive Statistics
Tables

Compare Means

General Linear Mode|
Generalized Linear Models

Mixed Models

@ Correlate

4
4
4
4
4
4

[
%= e BoOE
= el
var var var

3)
* | ¥ Bivariate...

"\..]-‘ Bivariate Correlations

&5 1D

Correlation Coefficients

< ,ariables:
4
& al

& az

[&] Pearson [] Kendall's tau-b [| Spearman

Test of Significance

@ Two-tailed © One-tailed

[&/] Flag signi

arrelations

OK ][E-

ste ][ Reset ][Cancel][ Help ]

Options...

Style...

III *

Bootstrap...

al a2
al Fearson Correlation 1 &027
Sig. (2-tailed) 000
M 44 45
az Fearson Correlation 5027 1
Sig. (2-tailed) 000
Il 449 449

** Correlation is significant atthe 0.01 level (2-tailed).
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Spearman rank correlation

Example

. 0.5

PSQl (total score)

Subjective sleep quality

Sleep disturbances

Use of sleep medication

0.3

Daytime dysfunction

PHQ-9 (total score)
0.2

Correlations between the THI-CM scores and different variables (n=65)

Fig. 1 the correlations between the Chinese-Mandarin version of the Tinnitus Handicap Inventory score (THI-CM), Pittsburgh Sleep Quality Index score

(PSQI) and Patient Health Questionnaire-9 score (PHQ-9)

Chang TG, Yao YT, Hsu CY, Yen TT. (2024). Exploring the interplay of depression, sleep quality, and hearing in tinnitus-related handicap: insights from polysomnography and pure-tone audiometry.

BMC Psychiatry, 24 (1), 459. https://doi.org10.1186/s12888-024-05912-y.

THI-CM THI-CM -F THI-CM -E THI-CM -C
(functional) (emotional) (catastrophic)
rs p value rs p value rs pvalue rs p value
PSQl (total score) 0.44 <0.001** 0.41 0.001** 0.44 <0.001** 0.34 0.005**
Subjective sleep quality 0.47 <0.001** 0.45 <0.001** 0.47 <0.001** 0.31 0.011*
Sleep disturbances 0.39 0.001** 0.44 <0.001** 0.39 0.001** 0.25 0.049*
Use of sleep medication 0.27 0.032* 0.19 0.130 0.29 0.017* 0.26 0.039*
Daytime dysfunction 0.43 <0.001** 0.45 <0.001** 0.44 <0.001** 0.28 0.023*
PHQ-9 (total score) 0.50 <0.001** 0.47 <0.001** 0.47 <0.001** 0.45 <0.001**
Spearman's rank correlation was used to obtain the data. *p<0.05, **p<0.01.
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Spearman rank correlation

SPSS dataset
MO tin t01 t02 t03 psq Name |  Type Width | Decimals Label
1 65 14 4 0 10 11 1 NO Numeric 11 0 AR
= A7 14 G 4 4 3 2 tin Mumeric o 0 THI-CM
3 43 12 2 2 3 4 3 t01 MNumeric g 0 THI-CM-F {functional)
4 1 12 4 2 6 4 4 t02 MNumeric 8 0 THI-CM E (emotional)
5 12 12 6 0 6 9 b t03 MNumeric g 0 THI-CM-C (catastrophic)
b psq  Mumeric 8 0 PSQl (total score)
b 4 10 4 2 4 b . — .
T ps MNumeric o 0 PS50l Subjective sleep gquality
! 30 10 5 0 4 4 8 psZ  Mumenc g 0 PSQl_Sleep latency
: 3 10 4 0 6 d 9 psJ3 MNumeric 8 0 PSQl_Sleep disturbances
J 13 8 4 0 4 2 10 psd Mumeric o 0 PSQl_Use of sleep medication
10 42 6 2 0 4 1 11 psh MNumeric g 0 PSQl_Daytime dysfunction
11 24 4 0 0 4 13 12 ph Numeric 8 0 PHQ-9 (total score)

1 —

- e




Spearman rank correlation (spss analysis)

SLEHH AT oM > EREK

@ Analyze  Direct Marketing

Graphs  Utilities  Add-c

Reports

Descriptive Statistics
Tables

Compare Means

General Linear Model
(Generalized Linear Models

Mixed Models

@ Correlate

=
) K
b

pof ps3 [
, 1 1

, 0 1

S

"@E Bivariate...

+\._|:| Bivariate Correlations

;ariables:

= Options...

&5 EREE (NOY

&7 THI-CM-C (catastr.. [«
@5’ PSQ (total score) ... Style...

& PSQI_Subjective s.. —

£ PSQI_Sleep laten... =
& PSQI_Sleep distur...
& PSQI_Use of slee...

& PSQI_Daytime dy...
&7 PHQ-O (total score...|~

III =

Carrelation Coefficients

] Pearson [ ] Kendall's tau-b | Spearman

Test of Significance

® Two-tailed &) One-tailed

t correlations

[] Flag signi
5

OK 1| Paste || Reset ||Cance| || Help |
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Spearman rank correlation (spss output)

F3QI_Subject P3QI_Use of
THECM-F THFCM E THLCM-C PSQI (total ive sleep PSQl_Sleep | PSQI_Sleep slesp PSOI_Daytim | PHQ-8 (total
THI-CM {functional) (emational) (catastrophic) SCOre) quality latency disturbances medication e dysfunction score)

Spearman'stho  THI-CM Caorrelation Coefficient 1.000 8952 951 847 443 4B7 204 3m 266 43 A
Sig. (2-tailed) 000 000 000 .000 000 104 001 032 000 000
M 65 85 85 65 85 85 85 85 65 85 65
THFCW-F (functional) Correlation Coefficient 852 1.000 867 728 414 446 194 438 190 454 465
Sig. (2-tailed) 000 000 000 001 000 121 000 130 000 000
N 65 65 65 65 85 65 65 85 85 65 65
THIFCME (emotional) Correlation Coeflicient 951 867 1.000 726 438 485 162 388 204 438 474
Sig. (2-tailed) 000 000 000 .000 000 197 001 017 000 000
M 65 85 85 65 85 85 85 85 65 85 65
THFCN-C (catastrophic)  Correlation Coeflicient 547 728 726 1.000 343 35 176 246 256 281 450
Sig. (2-tailed) 000 000 000 005 o1 161 049 039 023 000
N 65 65 65 65 85 65 65 65 85 85 65
PSQl (total score) Correlation Coefficient 443 414 438 343 1.000 745 702 556 614 502 566
Sig. (2-tailed) 000 001 000 005 000 000 000 000 000 000
N 65 85 65 65 85 65 65 85 85 65 65
PSQI_Subjective sleep Correlation Coefficient 46T 448 465 35 745 1.000 489 455 414 372 572
quality Sig. (2-tailed) .000 .000 000 011 .000 .000 .000 001 002 000
N 65 65 65 65 65 65 65 65 85 65 65
PSQI_Sleep latency Carrelation Coefficient 204 194 62 ATE 702 489 1.000 364 228 168 366
Sig. (2-tailed) 104 121 197 161 000 000 003 067 182 003
N 65 85 65 65 85 65 65 85 85 65 65
PSQI_Sleep Carrelation Coefficient 3091 438 388 246 556 455 364 1.000 170 473 395
disturbances Sig. (2-tailed) 001 .000 001 048 .000 000 003 176 000 001
N 65 65 65 65 65 65 65 65 85 65 65
P5QI_Use of sleep Correlation Coefficient 266 140 294 256 614 414 228 A70 1.000 1589 258
medication Sig. (2-tailed) 032 130 017 039 000 001 067 176 206 038
N 65 85 65 65 85 65 65 85 85 65 65
PSQI_Daytime Correlation Coefficient 43 454 438 281 502 372 168 473 159 1.000 473
dysfunction Sig. (2-tailed) .000 .000 000 023 .000 002 182 000 206 000
M 65 65 65 65 65 65 65 85 85 65 65
PHG-3 (total score) Correlation Coefficient 501 465 474 450 566 572 366 395 258 473 1.000

Sig. (2-tailed) 000 000 000 000 .000 000 003 001 038 000
N 65 65 65 65 85 65 65 85 85 65 65
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Summary

Parametric test Non-parametric test

Two groups

(Independent) * Independent T-test * Mann-Whitney U test

Two groups e Paired T-test * Wilcoxon signed-rank test
(Dependent)
Three groups e ANOVA test * Kruskal-Wallis test
(Independent)

Correlation * Pearson correlation * Spearman rank correlation






