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Bagimsiz Iki Orneklem Hipotez Testleri

2. Mann-Whitney U testi

3.Bagimsiz iki oran t testi
_ : Nitel
4.2x2 kikare testi

1.Bagimsiz iki orneklem t testi
Nicel
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B
KITLESI

(up)

HO: py = pp

H1:uy # up
H1:py > up 1
H1:py < up

Orneklem A Orneklem B
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Bagimsiz iki orneklem t testi

Varsayimlar

Iki 6rneklem ilgili kitlelerden rastgele segilmis ve bagimsiz
olmahdir.

1gili degisken nicel degisken olmalidir.
llgili degisken her iki grupta da normal dagilima uymalidir.
Grup varyanslari homojen olmalidir (Alternatif: Welch t test).

Bilinmeyen iki kitle ortalamasi arasinda anlamli bir fark olup
olmadigi test edilir.
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Bagimsiz iki orneklem t testi

Ornek: Non-alkolik steatohepatit olan 20 hastanin ve 20 saglikh bireyin alindigi bir
calismada bireylerin c¢esitli klinik ve genetik verileri elde edilmistir. Veri seti nafld.sav
veri dosyasinda yer almaktadir. Bir arastirmaci bu iki grup arasinda beden Kkitle
indeksinin (bmi, kg/m?) degdisip degismedigini merak etmektedir. Acaba bu iki grup
arasinda bmi (kg/m?) acgisindan istatistiksel anlamli bir fark var midir?

Bagimsiz iki
orneklem t testi

Beden kitle indeksi

\_'_I

Aradaki fark istatistiksel acidan anlamli mi?
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Copyright © 2018 Turcosa Analytics Ltd Co www.turcosa.com.tr



\ COCUK NEFROLOJi DERNEGI TU RCO S A
o () b 14-15 NiSAN 2018, ANKARA

: T [STATISTIKSEL COZUMLEMELER

Bagimsiz iki orneklem t testi

H,: Bmi ortalamalari agisindan hasta ve saglikli bireyler arasinda anlamli bir

fark yoktur (u,=Us)
H,: Bmi ortalamalari agisindan hasta ve saglikli bireyler arasinda anlamli bir

fark vardir (U #us)

* Normal dagilim varsayimini kontrol edelim

« Grafikler: Histogram, Q-Q grafikleri
* Normal dagilim testi: Shapiro-Wilk testi

12
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SPSS: Analyze > Descriptive Statistics > Explore...

= seplore = Explore: Plots @
i Dependent List:
Soime 1o e Borplts e
ﬁ-_.-as ? A m (7) Factor levels together [T Stem-anddeaf
& cinsiyet [ Re (7) Dependents together Histogram
set - —
sigara bl Factar List: @ MNone p
%%agi”ik @houp
& agiiik2 E Help Normality plots with tests
ﬁagiﬂik?} Spread vs. Level with Levene Test
& boy Label Cases by @ Mone
&;hmigl‘up | b | | (71 Power estimation
Display (Z) Transformed Matural log
] ] ) (71 Urtransformed
) Both (©) Statistics @ Plots Statistics...| | Plots... | | Options.. |
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Grafik Sonuglari

Histogram

NHormal Q-Q Plot of bmi
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Test Sonuglari

Tests of Normality

Kolmogorov -Smirnov® Shapiro-Wilk
arup Statistic df Sig. Statistic df Siqg.
bmi kontrol .104 20 .200* 977 20 .892
steatohepatit .095 20 .200* .948 20 .341

*. This is a lower bound of the true significance.
a. Lillief ors Significance Correction

Shapiro-Wilk testi sonucu her iki grup i¢in p>0.05. H, kabul ! Her iki grup da normal
dagilmaktadir. Gruplar arasi karsilastirmada bagimsiz iki orneklem t testi kullanilabilir.

15
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SPSS: Analyze > Compare Means > Independent Samples T Test...

& | Independent-Samples T Test @
& gozlemno - Test Variablefs): ———
&;kangmbu ﬁ bmi ps
& e .

. e @ Use specified values
o ] o
sigara _ 5 :

& agidik Group 2: 1
irfikc 2
ﬁagl I -:-D_rtpmnt
ﬁ agirikc 3 ) - _
,ﬁb Grouping Variable:
o | h
&;bmigmp
A&7 sistolilc [ Define Groups... ]

Options. ..
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Test Sonuglari

Group Statistics

I I Std. Error

qrup I Mean Std. Deviation Mean

bmi kontrol 20 27 2571 3 06693 GB57A
steatohepatit 31.8578 476198 1.06481

Independent Samples Test

Levene's Testfor
Equality of Variances 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
bmi Equal variances
Jssumed 5.088 030 -3633 38 001 -4 60071 126654 | -7. 16469 -2 03673
Equal variances
not assumed -3.633 32448 o0 -4 60071 1266584 | -717917 -2 02225
Levene testi sonucu p<0.05. H ret! \ /

Grup varyanslari homojen degil. | |Alt satir (Welch testi) sonucu p<0.05. H, ret!
Welch testi ile devam edilir. Alt||Gruplar arasinda istatistiksel anlamli bir fark
satirdaki istatistikler ile devam ||vardir. Steatohepatit hastalarinin bmi dizeyleri
edilmelidir. (p>0.05) olsaydi Ust||ortalamasi, saglikli bireylere goére anlamli
satirdaki t testi sonuglari ile devam | |diizeyde yiksek bulunmustur.

edilecekti. 17
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TURCOSA > Parametrik Testler > Bagimsiz iki Orneklem t Testi...

Test Sonuglari

Tanimlayic istatistikler ‘
*

grup n Ortalama S.Sapma S.Hata Alt limit Ust limit
kontrol (A) 20 27.257 3.067 0.686 25.822 28.892
steatohepatit (B) 20 31.858 4,762 1.065 29.629 34.086

Test Sonuclar & istatistikler

Goster
Welch testi v
Degisken s.d. t degeri p degeri Test degeri Ortalama farklar (A-B) S.Hata Alt limit Ust limit
bmi 32.448 -3.633 0.0010 0 -4.601 1.267 -7.179 -2.022

grup kategorilerinin ortalama bmi degerleri arasinda istatistiksel olarak anlaml bir bir farkhilik bulunmaktadir. steatohepatit (B) kategorideki ortalama bmi degeri, kontrol (A) kategoriden daha yuksek
bulunmustur.

18
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TURCOSA > Parametrik Testler > Bagimsiz iki Orneklem t Testi...

Grafik Sonuglan
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Mann-Whitney U testi

Varsayimlar

* |ki 6rneklem ilgili kitlelerden rastgele secilmis ve bagimsiz
olmahdir.

* |lgili degisken nicel veya sirali nitel degisken olmalidir.

* Jlgili degisken en az bir grupta normal dagilima uymadiginda
iki bagimsiz drneklem t testi yerine kullanilabilecek en glicli
alternatiftir.

* ki kitle dagiliminin birbirine benzer olup olmadigini test eder.

20
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Mann-Whitney U testi

Ornek: Non-alkolik steatohepatit olan 20 hastanin ve 20 saglikli bireyin alindigi bir
calismada bireylerin cgesitli klinik ve genetik verileri elde edilmistir. Veri seti nafld.sav
veri dosyasinda yer almaktadir. Bir aragtirmaci bu iki grup arasinda miRNA181d ifade
dlzeylerinin degisip degismedigini merak etmektedir. Acaba bu iki grup arasinda
MiRNA181d ifade dlzeyleri acisindan istatistiksel anlamli bir fark var midir?

Ho: mIRNA181d ifade duzeyleri agisindan hasta ve saglikli bireyler arasinda

anlamli bir fark yoktur.
H,: miRNA181d ifade duzeyleri agisindan hasta ve saglikli bireyler arasinda

anlamli bir fark vardir.

* Normal dagilim varsayimini kontrol edelim

« Grafikler: Histogram, Q-Q grafikleri
« Normal dagilim testi: Shapiro-Wilk testi

21
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SPSS: Analyze > Descriptive Statistics > Explore...

’ﬂ Explore lux |‘ f |
o Explore: Plots @
& diastolik Dependent List: 0K o
& insiilin &7 miRNA181d - ?WMS Descriptive
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ﬁ,&,s‘r (71 Dependents together Histogram ne
& T Factor List: @) Nore Help
& MPV &5 anp
& miRNA197 E Help Nommalty plots with tests
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() Both () Statistics @ Plots Statistics... | | Plots...
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Grafik Sonuglari
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Test Sonuglari

Tests of Hormality

Ir{ltjuln’nuugtjurlw—Sn’lirrmm'EI Shapiro-Wilk
grup Statistic df Sig. Statistic df Sig.
mikRMNA181d  kontrol 220 20 000 BT 20 000
steatohepatit 270 20 000 733 20 000

a. Lilliefors Significance Caorrection

Shapiro-Wilk testi sonucu her iki grup igin p<0.05. H, ret ! Her iki grup da normal
dagiimamaktadir. Gruplar arasi karsilastirmada bagimsiz iki orneklem t testi yerine
Mann-Whitney U testi tercih edilebilir.

24
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SPSS: Analyze > Nonparametric Tests > 2 Independent Samples...

rEl Two-Independent-5amples Tests @

ﬁgnzlemnn i Test Varable List: oK
r & miRNA181d - ,

?::::gmbu |i| m Faste Twe Independent Samples: Define Gr... @
%:ii;:'r;et Reset Group 1: 0
& agirik Grouping Variable: Gow2 1| |
ﬁagirﬁkz grup(? 7) | .
& anirile A | Define Groups... |
Test Type
Mann-Whitney U [ Kelmogorov-Smimay Z

[] Moses extreme reactions [ | Wald-Wolfowitz runs

[ Exact ... ” Options...
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Test Sonuglari

Ranks
arup M Mean Rank | Sum of Ranks
miRMNA181d  kontrol 20 27.80 556.00
steatohepatit 20 13.20 264.00
Total 40

Test Statistics?

miRMA181d
Mann-Whitney LI A4.000
Wilcoxon W 264.000
Z -3.954

Asymp. Sig. (2-tailed)
Exact Sig. [2%(1-tailed
3ig.]l

a. Mot corrected for ties.

000

b. Grouping Variable: grup

Mann-Whitney U testi sonucu p<0.05. H, ret !
Gruplar arasinda istatistiksel anlamli bir fark
vardir. Steatohepatit hastalarinin miIRNA181d
dUzeyleri, saglikli bireylere gore anlamli duzeyde
dusuk bulunmustur.

pAe)
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TURCOSA > Parametrik Olmayan Testler > Bagimsiz iki Orneklem...

Test Sonuglari

iE Tamimlayici istatistikler ‘

grup n Ortanca Ortalama sira En kiigiik En buyiik Cq Cz
kontrol 20 1.030 27.800 0.100 13.150 0.693 1.803
steatohepatit 20 0.100 13.200 0.030 1.160 0.048 0412

Test Sonuglar & istatistikler

Tip Goster
Mann Whitney U testi v Testler v
Degisken Test ist. p degeri
miRNA181d 346.000 <0.0001

grup kategorilerinin miRMA181d dagilimlan arasinda istatistiksel olarak anlamb bir farkhlik bulunmaktadir. kontrol kategorideki miRNA181d dagilimi, steatohepatit kategoriden daha yaksek
bulunmustur.

27
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TURCOSA > Parametrik Olmayan Testler > Bagimsiz iki Orneklem...

Grafik Sonuglan

grup: kontrol
Degerler

En birviik- 3.36

Ust geyrek: 1.8023

Ortanca: 1.03

Alt gevrek: 0.6925

En kdigiik: 0.1

erler (i RNA LR L)

Degy

kontrel steatohepatit

grup

| Degerler
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Bagimsiz iki oran t testi

Ornek: Non-alkolik steatohepatit olan 20 hastanin ve 20 saglikli bireyin alindigi bir
calismada bireylerin cgesitli klinik ve genetik verileri elde edilmistir. Veri seti nafld.sav
veri dosyasinda yer almaktadir. Bir arastirmaci bu iki grup arasinda obezite (obez/obez
degil) acisindan fark olup olmadigini merak etmektedir. Acaba bu iki grup arasinda
obezite acisindan istatistiksel anlamli bir fark var midir?

H,: Obezite oranlari hasta ve saglikli bireyler arasinda farkl degildir (P,=Py)
H,: Obezite oranlari hasta ve saglikl bireyler arasinda anlamli duzeyde farklidir

(PH;éPS)

29
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TURCOSA > Parametrik Testler > Iki Oran...

Test Sonuglari

iE Tanimlayic Istatistikler ‘
grup n Oran 5.Hata Alt limit Ust limit Alt limit (Kesin) Ust limit (Kesin)

kontro 20 0.25 0.097 0.06 0.44 0.087 0.491

steatohepatit 20 0.7 0.102 0.499 0.901 0.457 0.8281

= Test Sonuglar

Degisken s.d. Test ist. p degeri Oran fark. Alt limit Ust limit Anlamli
bmigrup 1 8.12 0.004 -0.45 -0.726 -0.174 EVET
grup kategorilerinin bmigrup oranlar arasinda istatistiksel olarak anlaml bir farkliik bulunmaktadir. steatohepatit kategorideki bmigrup orani, kentrol kategoriden daha yuksek bulunmustur

Bagimsiz iki oran t testi sonucu p<0.05. H, ret | Steatohepatit ve kontrol gruplari arasinda
obezite acisindan anlamli bir farkliik bulunmaktadir (p=0.004). Steatohepatit hastalarinin
obezite yluzdesi (%70), saglikli bireylere gore (%25) anlamli dizeyde yuksek bulunmustur

| 30
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TURCOSA > Parametrik Testler > Iki Oran...

Grafik Sonuglan

kontrol steatohapatit
ETup

bmigrup
chez @ obez degil
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2x2 ki-kare testi

Ayni ornek icin ki-kare testini kullanarak analizleri gerceklestirelim.

Obezite gruplar Grup Toplam
Kontrol Steatohepatit

Obez 15 6 21

Obez degil 5 14 19

Toplam 20 20 40

32
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I 990

SPSS: Analyze > Descriptive Statistics > Crosstabs...

r — ™ Crosstabs: Statistics :
| Crosstabs 3
Chi-zquare [7] Comelations
o o) - -
ﬁgnzlemnu L Mominal Ordinal
% leanarub B % bmigrup [T Contingency coefficient ] Gamma
& . m [7] Phi and Cramér's V [~ Somers'd Help
yas
& cinsiyet [ Lambda ] Kendall's tau
&)sigam E Columniz): [ Uncertainty coefficient [ Kendalls tau-c
= oo [Cancel |
&aglﬂlk E Mominal by Interval [ Kappa
& agiik2 Help . =
. = d
& agiik3 Layer 1of 1 [E] McNemar
‘ﬁbw Previous Messt o
ﬁhmi [] Cochran’s and Mantel-Haenszel statistics
& sistolik 1
& diastolik ‘:I
@f insdlin Crosstabs: Cell Display (2]
[7] Display clustered bar charts Courts
Observed
Suppress tables Cancel
[ Supp N
Help
| Statistics... | | Cells.. | | Fomat... |
Percentages Residuals
[~] Row [7] Unstandardized
Column [7] standardized
[ Tatal [7] Adjusted standardized
MNonirteger Weights
@ Round cell counts (7) Round case weights
() Tuncate cell counts () Truncate case weights
) Mo adjustments
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Test Sonuglari

bmigrup * grup Crosstabulation

grup
kontrol steatohepatit Total
bmigrup  obez_deqgil Count 15 G 21 . o
Expected Count 105 105 21.0 Pearson kikare analizi sonucu
Ba withi . . .
—— O e M p<0.05. H, ret ! Gruplar arasinda
Expected Count 95 95 19.0 istatistiksel anlamli bir fark vardir.
% within grup 2505 70.0% 47 5% .
Total Count 20 20 20 Steatohepatit hastalarinin
cxpected Count 20.0 20.0 40.0 obezite ylzdesi (%70), saghkh
% within grup 100.0% 100.0% 100.0% . N
bireylere gore (%25) anlaml
dlzeyde yuksek bulunmustur.
Chi-5quare Tests

Asymp. Sig. Exa ig. Exact Sig.
Value df a5l (Z-€ided) (1-sided)
81208 1 004
e . 6.416 1 0T
Likelihood Ratio g.424 1 004
Fishers Exact Test 010 005
M of Valid Cases 40

a. Computed anly far a 2x2 table
b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 9.
50.
34
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Ki-kare testi secim kriterleri

1. Herhangi bir beklenen deger 5’ten kucukse Fisher’in kesin testi kullanilr.
2. 9'ten kucguk beklenen deger yoksa Pearson ki-kare testi kullanilr.

bmigrup * grup Crosstabulation Chi-Square Tests

arup Asymp. Sig. Exact Sig. Exact Sig.
kontrol steatohepatit Total : — — LT (2-sided) (1-sided)
bmigrup  obez_degil Count 15 g 21 Pearson Chi-Square 8.120° 1 004
Expected Count 10.5 10.5 21.0 0410 1 o
% within grup 75.0% 30.0% [\ 52.5% Likelihood Ratio B.424 1 004
obezr Count 5 14 19 Fishers Exact Test 010 005
Expected Count 9.5 9.5 19.0 Linear-by-Linear
wowithingrup oo PO | : 7.5% Association 7.917 1 003
Taotal Count 20 20 40 M of Valid Cases 40
EXDFTCT_EG Count 200 200 4.0 3 Computed only for a 2x2 tabla
% within grup 100.0% 100.0% 109.0
Ib. 0 cells (.0%) have expected count less than 5. The minimum expected countis 9.
50.

En kigUk beklenen deger 9.5. Bu nedenle Pearson
kikare testi tercih edildi. Bu deger 5’in altinda
olsaydi Fisher kesin kikare testi tercin edilecek ve p
degeri 0.010 olarak elde edilecekti.
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TURCOSA > Tanimlayici > Kontenjans Tablolari...

Test Sonuglari

= Tanimlayia istatistikler

Goster
Gozlenen v
kontrol steatohepatit
obez 5 14
obez_degil 15 6
= Test Sonuglari
Goster
Testler ¥
Test Test ist. s.d. p degeri
Ki-kare 8.120 1 0.0044
Fisher'in kesin noktasi 0.0104

o]0
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TURCOSA > Tanimlayici > Kontenjans Tablolari...

Grafik Sonuglan

Yitwmde ()

bmigTup

grup
kontrol @ steatchepatit 37
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‘ Veri ‘
‘ 2 Orneklem ‘
. Bagimsiz
Nicel }7 4{ Nitel }7
) Parametrik . Parametrik
‘ Parametrik Olmayan ‘ ‘ Parametrik Olmayan ‘
1ki Bagimsiz Mann-Whitney U Iki Bagimsiz Oran )
Oreklem t Testi Testi t Testi 2x2 Ki-Kare Testi
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Therapeutic Apheresis =
and Dialysis @ "li'i' @

Therapeutic Apheresis and Dialysis 2016; ee(es):0e—se
doi: 10.1111/1744-9987.12458
© 2016 International Society for Apheresis, Japanese Society for Apheresis, and Japanese Society for Dialysis Therapy

Toll-Like Receptors in the Progression of Autosomal
Dominant Polycystic Kidney Disease

Ismail Kocyigit,! Elif Funda Sener,” Serpil Taheri,” Eray Eroglu,” Fahir Ozturk,’
Aydin Unal,! Gokmen Zararsiz,* Ilknur Uzun,? Hakan Imamoglu,®> Murat Hayri Sipahioglu.'
Bulent Tokgoz,! Oktay Oymak.' and Tevfik Ecder®

eroups. Pearson’s y* analysis was applied for categor-

Statistical analysis ical variables; the independent samples r- test and
Histogram and g-q values were examined and the Mann-Whitney U-tests were applied for continuous
Shapiro-Wilk test was performed to assess data nor- variables. Univariate and multiple logistic regression

analyses were applied to identify the risk for each
factor and to determine the independent risk factors.
Significant variables at P<0.10 were included in
multiple models and backward elimination was
performed using the Wald statistic. Odds ratios were
calculated with 95% confidence intervals. Analyses
were conducted using R 3.1.1 (www.r-project.org).
A P-valuc less than 5% was considered statistically
significant.

mality. The Levene test was used to assess variance
homogeneity. To compare the differences between

39
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TABLE 1. Comparison of demographical, TLR-2 and TLR-4 gene polymorphism, and expression data between the control
and autosomal dominant polycystic kidney disease (ADPKD) patients

Groups
Variable Control (n="90) Patient (n=90) P-value OR (95%CI)
Gender
Female (%) 58 (64) 49 (55) (.227 1.00
Male (%) 32 (36) 41 (45) 1.78 (0.70-4.54)
Age (years) ) 453+12.6 43.86 + 13.1 0.630 0.99 (0.96-1.03)
eGFR’, mL/min per 1.73 m" 98.1+17.3 77.0+32.1 <(0.001 1.63 (1.41-1.85)
BMI (kg/m™) 23.7+3.5 25.6+4.1 0.120 1.16 (1.06-1.26)
Mean arterial BP (mm Hg)
24h 83+4.9 95+58 <(.001 1.45 (1.30-1.60)
Daytime 89+5.4 102 +6.2 <(.001 1.53 (1.35-1.73)
Nighttime 77 +4.5 91+55 <(.001 1.75 (1.47-2.09)
TLR-2
196-174del
Normal 60 (66.0) 65 (72) 0.330 1.00
Heterozygous 30 (34.0) 21 (24) 0.53 (0.19-1.48)
Homozygous 0 (0.0) 4(4) -
Expression 0.65 (0.46-0.81) 1.01 (0.77-1.81) <(.001 4426 (4.81-407.59)
TLR-4
Asp299Gly
Normal 81 (90) 90 (100.0) 0.015 1.00
Heterozygous 9 (10) 0 (0.0) -
Expression 1.03 (0.76-1.36) 1.37 (0.91-2.49) 0.012 2.42 (1.06-5.54)

"Calculated by the CKD-EPI formula. Values are expressed as n (%), mean + SD or median {ls'—.?:rdquartilcs). BP, Blood pressure;
BMI, Body mass index; OR, Odds ratio; CI, Confidence interval.
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FIG. 2. Box plotshowing the change of TLR-2 and TLR-4 expression values in peripheral mononuclear cells between autosomal dominant
polycystic kidney disease (ADPKD) patients and control.
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FIG. 3. Box plot showing the change of TLR-2 and TLR-4 expression values between rapid and slow progression groups.
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Bagimli Iki Orneklem Hipotez Testleri

1.Bagiml iki orneklem t testi
: : Nicel
2. Wilcoxon testi e

3.McNemar testi (Ki-Kare testi) }- Nitel

42
Copyright © 2018 Turcosa Analytics Ltd Co www.turcosa.com.tr



COCUK NEFROLOJi DERNEGI T U R CO S A
14-15 NiSAN 2018, ANKARA

[STATISTIKSEL COZUMLEMELER

HO: py =

1 H1:uy # 1y
H1:u; > py
H1:py <y

1. Olglim 1 2. Olgiim

1

2

3

n 43
Copyright © 2018 Turcosa Analytics Ltd Co www.turcosa.com.tr



COCUK NEFROLOJi DERNEGI T U R CO S A
14-15 NiSAN 2018, ANKARA

[STATISTIKSEL COZUMLEMELER

Bagimli iki orneklem t testi

Varsayimlar

* Orneklem ilgili kitleden rastgele secilmis ve bagimli olmalidir.
* Jlgili degisken nicel dlcekte olmaldir.
 Bagimli dlcimler arasindaki farklilik normal dagilima uymalidir.

e |kitekrarli 6lcim ortalamasi arasinda anlamli bir fark olup
olmadigi test edilir.

44
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Bagimli iki orneklem t testi

Ornek: Diyet yapan 40 bireyin alindi§i bir calismada bireylerin diyet dncesi ve diyetten 3
ay sonrasina ait c¢esitli verileri elde edilmistir. Veri seti diyet.sav veri dosyasinda yer
almaktadir. Bir arastirmaci diyet oncesi ve sonrasi bireylerin agirliklari (kg) acisindan
fark olup olmadigini merak etmektedir. Acaba diyet Oncesi ve sonrasi bireylerin
agirhiklar (kg) acisindan istatistiksel anlamli bir fark var midir?

H,: Diyet oncesi ve sonrasi bireylerin agirlik ortalamalari degismemektedir

(b1=H2)
H,: Diyet oncesi ve sonrasi bireylerin agirlik ortalamalari anlamli dizeyde

degismektedir (u,#u,)

* Normal dagilim varsayimini kontrol edelim
« Grafikler: Histogram, Q-Q grafikleri
* Normal dagilim testi: Shapiro-Wilk testi
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Bagimli iki orneklem t testi

Diyet oncesi Diyet sonrasi  Fark

1
2
3
UEark
n
H1 H> Hrark Baglmll iki
orneklem t te_j.;[i
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Test ve Grafik Sonuglari

Hormal Q-Q Plot of agirlikFark
Histogram

Fregquency
Expected Normal
i

.
[¢]
Mean = Q
Std. Dav. .
u = -2
o= T
-5,00 5,00 T
-10

UUUUUU

irlikFark
agirlikFar] Ohserved Value

Tests of Hormality

P{mIrﬂ|t3|g|nr|tw-5rr1irnm'EI Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
aqgirlikFark .09z 40 200 971 40 392

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Shapiro-Wilk testi sonucu p>0.05. H, kabul ! Agirlik farklari normal dagiimaktadir. Diyet
oncesi ve sonrasi agirliklarin karsilastirmasinda bagimli iki 6rneklem t testi kullanilabilir.
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SPSS: Analyze > Parametric Tests > Paired-Sample T Test...

"1 Paired-Samples T Test @‘
ﬁgnzlemnn - F'EIi"u"EII'iEI
& agiik1 P
& agifik i
G oot KN
& bmi3
2o
Cument Selections
Variable 1:

Varable 2: [m
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Test Sonuglari

Paired Samples Statistics

I Std. Error
Mean M Std. Deviation Mean
Pair agirlik1 20.9800 40 15.21219 240526
1 agirlik3 224799

\ Paired Samples Test

\ Paired Differences

95% Confidence
Interval ofthe

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1  agirlik1 - agirlik3 2.60500 2.84740 \ 45021 1.69436 351564 5786 a8 000

Bagimli iki orneklem t testi sonucu p<0.05. H, ret!
Bireylerin diyet oOncesi ve sonrasi agirlik
ortalamalari arasinda istatistiksel anlamli bir fark
vardir. Diyet etkili olmus, bireylerin 3 ay sonraki
agirlhk ortalamalarinda disus gorulmustar.

F
Copyright © 2018 Turcosa Analytics Ltd Co www.turcosa.com.tr



@ﬁFROLo‘//

(\ COCUK NEFROLOJi DERNEGI TU RCO S A
o (€)) & 14-15 NiSAN 2018, ANKARA

,.,‘m [STATISTIKSEL COZUMLEMELER

TURCOSA > Parametrik Testler > Bagimh iki Orneklem t Testi...

Test Sonuclari

. -
= Tanimlayia Istatistikler
Degisken n Ortalama S.Sapma S.Hata Alt limit Ust limit
agirlik1 (&) 40 80.95 15.212 2.405 76.115 85.845
agirlik3 (B) 40 78375 14.218 2.248 73.828 82,922
Fark. (B - A) 40 -2.605 2.847 0.45 -3.516 -1.694
BhFark. (B - A) 40 -3.028 3.401 0.085 -4.116 -1.941
Test Sonuclar & Istatistikler ‘

L
Goster
Testler v

Degisken s.d. Test ist. p degeri Ortalama fark. Alt limit Ust limit
Fark. (B - A) 39 -5.786 <0.0001 -2.605 -3.516 -1.694

agirlik1 ve agirlik3 ciftleri arasinda istatistiksel olarak anlamli bir farklilik bulunmaktadir. agirlik3 ortalama degeri, agirlik1 ortalama degerinden anlaml derecede disiktdr.
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TURCOSA > Parametrik Testler > Bagimh iki Orneklem t Testi...

Grafik Sonuglan
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Wilcoxon testi

Varsayimlar

« Orneklem ilgili kitleden rastgele secilmis ve bagimli olmalidir.
* |lgili degisken nicel veya sirali nitelik 6lcekte olmalidir.

* Bagimli dlcimler arasindaki farklilik normal dagilima

uymadiginda bagimli iki 6rneklem t testi yerine kullanilabilen
en gucla alternatiftir.
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Wilcoxon testi

Ornek: Diyet yapan 40 bireyin alindi§i bir calismada bireylerin diyet dncesi ve diyetten 3
ay sonrasina ait c¢esitli verileri elde edilmistir. Veri seti diyet.sav veri dosyasinda yer
almaktadir. Bir arastirmaci diyet oncesi ve sonrasi bireylerin trigliserit duzeyleri (mg/dl)
acisindan fark olup olmadigini merak etmektedir. Acaba diyet Oncesi ve sonrasi
bireylerin trigliserit duzeyleri (mg/dl) acisindan istatistiksel anlamli bir fark var midir?

H,: Diyet oncesi ve sonrasi bireylerin trigliserit duzeyleri degismemektedir
H,: Diyet Oncesi ve sonrasi bireylerin trigliserit duzeyleri anlaml duzeyde

degismektedir

* Normal dagilim varsayimini kontrol edelim
« Grafikler: Histogram, Q-Q grafikleri
* Normal dagilim testi: Shapiro-Wilk testi
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SPSS: Analyze > Descriptive Statistics > Explore...
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B Explare £3 Explore: Plots @
& gozlemno D;endent List: I_3m:plots Descriptive
&agirﬁm tgFark (") Factor levels together ] Stem-anddeaf
& agirik3 ‘I\ i) Dependents together Histogram
gagidikFark @ Mone Help

bmil Factor List:
& bmi3 Nomality plots with tests
&gl ‘Z\ Help Spread vs. Level with Levene Test
ytg?} (@ Mone
Label Cases by: Power estimation
4 | | Transformed Matural log
Dizplay lUntransformed
(©) Both () Statistics @) Plots Statistics... | | Plots... | | Options... |
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Test ve Grafik Sonuglari

Histogram Normal Q-Q Plot of tgFark

Frequency
"

Expected Normal
[ o

000000 2
tgFark Ohserved Value

Tests of Hormality

lﬂmIr‘rmugmrtw—SrnirmwEI Shapiro-Wil
Statistic df Sig. Statistic df .
tgFark 168 40 006 820 40 0osg |

4. Lilliefars Significance Correction

Shapiro-Wilk testi sonucu p<0.05. H, ret ! Trigliserit duzeyi farklari normal
dagiimamaktadir. Diyet oncesi ve sonrasi trigliserit duzeyi karsilastirmasinda Wilcoxon

testi tercih edilebilir. -
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SPSS: Analyze > Nonparametric Tests > 2 Related Samples...

| Two-Related-Samples Tests

£3 -
. Two-Related-5amples: Options X

& agiik3 ~ 'I_'e?t PEIII';;S} List:

ik Faric tgl-tg it
/e s
& bmi3 [ Reset | ["| Descriptive Cuartiles -
P | =
o o —

I1S3IM dllues
& taFark Help - g
@ Exclude cases test-bytest
Cument Selections Test Type )
Variable 1: [V Wilcoxon [T Sign [T McNemar i) Bxclude cases listwise
Variable 2: [] Marginal Homogeneity
[ Exact ... ] ’ QOptions...
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Test Sonuglari

Descriptive Statistics

Fercentiles
M 25th 50th (Median) 75th
tg1 40 992500 122.0000 | 1627500
tg3 40 § 1002500 122.0000 | 1437500
Test Statistics®
133 - 191
Z -1.5228
Asymp. Sig. (2-tailed) 28
a. Based on positive ranks.
b. Wilcoxon Signed Ranks Test
Wilcoxon testi sonucu p>0.05. H, kabul !
Bireylerin diyet oOncesi ve sonrasi trigliserit
dUzeyleri arasinda istatistiksel anlaml bir fark
bulunmamaktadir.
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TURCOSA > Parametrik Olmayan Testler > Bagimli iki Orneklem...
Test Sonuclari

iE Tanimlayici istatistikler ‘

Degisken n Ortanca En kiigiik En blyulk C1 Cz
tel 40 122.000 76,000 315.000 99.750 160.250
te3 40 122.000 70,000 268.000 100.750 139.250
Diff. (tg3 - tg1) 40 -1.000 -49.000 27.000 -30.250 9.250
WDiff. (tg3 - tg1) 40 -0.963 -32.061 25.000 -17.048 7.506

Test Sonuglar & istatistikler

Tip Gaoster
Wilcoxon testi v Testler v
Degisken Test ist. p degeri
Diff. (tg3 - tg1) 281.000 0.1280

tg1 ve tg3 ciftleri arasinda istatistiksel olarak anlaml bir farkhlik yoktur.
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TURCOSA > Parametrik Olmayan Testler > Bagimli iki Orneklem...

Grafik Sonuglan

Degerler (g3 1g1)
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McNemar testi

Varsayimlar

* Orneklem ilgili kitleden rastgele secilmis ve bagimli olmalidir.
* Jlgili degisken nitel dlcekte olmalidir.

* llgili nitel degiskenin iki 6lcimu olmal, her dlctiim ayni
2 kategoriden olusmalidir (var-yok, basarili-basarisiz, vs.).
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McNemar testi

Ornek: Diyet yapan 40 bireyin alindi§i bir calismada bireylerin diyet dncesi ve diyetten 3
ay sonrasina ait c¢esitli verileri elde edilmistir. Veri seti diyet.sav veri dosyasinda yer
almaktadir. Bir aragtirmaci diyet oncesi ve sonrasi bireylerde obezite (obez/obez deqil)
acisindan fark olup olmadigini merak etmektedir. Acaba diyet Oncesi ve sonrasi
bireylerde obezite (obez/obez degil) acisindan istatistiksel anlamli bir fark var midir?

H,: Diyet oncesi ve sonrasi bireylerin obezite oranlari degismemektedir (P,=P,)
H,: Diyet oOncesi ve sonrasi bireylerin obezite oranlari anlamli dizeyde

degismektedir (P,#P,)
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SPSS: Analyze > Nonparametric Tests > 2 Related Samples...

’E Two-Related-Samples Tests @ﬁ
.g& gozlemno - TF'ai}st:
& agifik1 3
& agiik3
& agirikFark = \I\
&5 b
&5 bmi3 5
&gl Help
& 13 =
Cument Selections Test Type
Variable 1: [ Wilzoxon [ Sign McMemar
Varable 2: [ Marginal Homogeneity

[ Exact ... ] [ Oiptions...
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Test Sonuglari

bmi1 & bmi3
bmi3
bmi 0 1
0 21 0
1 13

M
Exact Sig. (2-tailed)

a. Binomial distribution used:

B. McMemar Test

McNemar testi sonucu p<0.05. H, ret ! Bireylerin
diyet oncesi ve sonrasi obezite oranlari arasinda
Istatistiksel anlaml bir fark bulunmaktadir. Diyet
sonrasinda obezite yuzdelerinde dusus
gozlenmistir.

Copyright © 2018 Turcosa Analytics Ltd Co

0%
www.turcosa.com.tr



¥ROLOy,

(\ COCUK NEFROLOJi DERNEGI TU RCO S A
o (€)) & 14-15 NiSAN 2018, ANKARA

1990 [STATISTIKSEL COZUMLEMELER

Pediatr Nephrol
DOI 10.1007/s00467-013-2439-2

ORIGINAL ARTICLE

Remission of nephrotic syndrome diminishes urinary plasmin
content and abolishes activation of ENaC

Statistical analysis
René F. Andersen « Kristian B. Buhl - Boye L. Jensen -
Per Svenningsen - Ulla G. Friis - Bente Jespersen « Statistical analysis was performed using Stata statistical soft-
Seren Rittig ware for Windows (release 10; Stata Corp., College Station,
Table 2 Urine and plasma data from 20 patients investigated during TX). A p value of <0.05 was considered to be statistically

active nephrotic syndrome and during remission significant. Nommally distributed data were expressed as means
and standard deviations (SD). Comparisons between such data

Urine and plasma Debut/relapse  Remission p value : . - =—
parameters was performed using paired ¢ tests. To obtain normal distribu-
tions, we performed logarithmic transformation on urinary
Plasma s pamin (2/L) 18 (12-39) 44 (37-50) <0.001 plasminogen—plasmin/creatinine ratio data and Na'/creatinine
Plasmaceatinine (pmo]f“ L) 41 (26—8 0) 41 (26—66} 0.82 ratio dﬂta, and these data are pr&sented as the geometric means
- : o : iy
eGFR (ml/min/1.73 m?) 12438 119421 0.55 et e TCha KR O E T Tyl i
Uri _ \ 5.8 (0.5-38) 0.036° “0.001 uted were expressed as medians and ranges, and comparisons
r]'ne.i\lbumm (gL B (0. : ‘ between such data were performed using Wilcoxon signed
Ur]“e!\lbumm.f::bmaﬁnine ratio 994 (161-2436) 5 (3-9) <0.001 ranks tests. Correlations were analyzed by linear regression
(mg/mmol)

analysis, and the model was checked by diagnostic plots of the

residuals. Based on urine (U) and plasma (P) measurements,

the urinary fractional excretion (FE) of x was determined as:
FE,) = (Uy/Preatinine) (Px/Ucreatinine)-

Data is presented as the median with the range given in parenthesis, or (FE) = (UsPeretinine)/ (P/Ucreainine)

as the mean =+ standard deviation (SD), where appropriate 65

Copyright © 2018 Turcosa Analytics Ltd Co www.turcosa.com.tr

Urinen s /creatinine mio 4.2 (1.8-10.1)  14.1 (113-17.7) <0.001

eGFR, Estimated glomerular filtration rate (Schwartz formula)




(\ COCUK NEFROLOJi DERNEG TU RCO S A
o (€)) & 14-15 NiSAN 2018, ANKARA

T [STATISTIKSEL COZUMLEMELER

‘ Veri ‘
‘ 2 Orneklem |
‘ Bagimli |
Nicel }7 ‘ Nitel ‘
. Parametrik
‘ Parametrik Olmayan !
McNemar
Testi
1ki Bagimli )
Orneklem t Testi ‘ MRCORON T ‘
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Bagimsiz Ikiden Fazla Orneklem Hipotez Testleri

2. Kruskal-Wallis testi
3. RxC ki-kare tesiti F+ Nitel

1. Tek yonlu varyans analizi
Nicel
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B
KITLESI
(4p)

! !

HO: puy = pp = -~ = ug
H1 :En az bir grup ortalamasi digerlerinden
farklidir.
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Tek yonlii varyans analizi (ANOVA)

Varsayimlar

* k>2 orneklem ilgili kitlelerden rastgele secilmis ve bagimsiz
olmahdir.

* |lgili degisken nicel degisken olmalidir.
* |lgili degisken tim alt gruplarda normal dagilima uymalidr.
e Grup varyanslari homojen olmalidir (Alternatif: Welch ANOVA).

* Bilinmeyen k adet kitle ortalamasi arasinda anlaml bir fark
olup olmadigi test edilir.

70
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Tek yonli varyans analizi

Ornek: Non-alkolik steatohepatit olan 20 hastanin ve 20 saglikh bireyin alindigi bir
calismada bireylerin cesitli klinik ve genetik verileri elde edilmigtir. Bu 20 hastadan
12’sinde insdlin direnci oldugu, 8’inde ise insulin direnci olmadigi bilinmektedir. Veri seti
nafld.sav veri dosyasinda yer almaktadir. Bir arastirmaci insulin direnci olan hastalar,
insulin direnci olmayan hastalar ve saglikl bireyler arasinda beden kitle indeksinin
(bmi, kg/m?) degisip degismedigini merak etmektedir. Acaba bu U¢ grup arasinda bmi
(kg/m?) acisindan istatistiksel anlamli bir fark var midir?

Tek yonlu
varyans analizi
Beden kitle indeksj A

Aradaki fark istatistiksel acidan anlamli mi?,
Copyright © 2018 Turcosa Analytics Ltd Co www.turcosa.com.tr
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Tek yonlu varyans analizl

Ho,: Bmi ortalamalari agisindan gruplar arasinda anlamh bir fark yoktur

(U1=o=l5)
H,: En az bir grubun bmi ortalamasi diger gruplardan farkhdir.

* Normal dagilim varsayimini kontrol edelim
« Grafikler: Histogram, Q-Q grafikleri
* Normal dagilim testi: Shapiro-Wilk testi

[ t testi kullanilsaydi: Tip | hata =1 — (1 —0.05)3 = 0.14 J

72
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SPSS: Analyze > Descriptive Statistics > Explore...

5] Explore

(=] Explore: Plots @
i Dependent List: -
ﬁ gozlemno o P omi I_}:uplots Descriptive
&)in"p 5 Izl (7 Factor levels together [ Stem-andeaf
& yas (") Dependents together Histogram
&5 cinsiyet e Eactor List: — i@ Mone Help
é’gsigam l:l &)gmpE
& adiiic Help Maomality plots with tests
&)Ew Spread vs. Level with Levene Test
migrip Label Cases by: :
& sistolik N | | @ None
(71 Power estimation
Dizplay _
() Transformed Matural log
(7) Both () Statistics @) Plots Statistics. | | Plots... | [ Optiens.. | ©) Untransformed
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Grafik Sonuglari

. Histogram Histogram
Histogram
for grup2= nafld id yok = i
for grup?= kontrol grup ¥ for grup2= nafld id var
4] -
& 4
o
3] 3
2
B B .
g g ]
-] -] =1
: : 2
3 -]
: £ A
4 H 1
b |4
1] -
1
Mean =27,28
Std. Dew. =3,087 Mean =27 _
W =20 Std. Dev. Nean =34, 459
o T T T T e Std. Dev. =2, 85
20,00 22,50 25,00 27,50 30,00 32,50 o o m =12
20,00 25,00 30,00 35,00 40,00
bmi ‘ 4 . . " 20,00 22,00 34,00 25,00 28,00 40,00
bmi bmi
Hormal Q-Q Plot of bmi
Normal Q-Q Plot of bmi Hormal Q-Q Plot of bmi
for grup2?= nafld id var
for grup?= kontrol for grup2?= nafld id yok
1,54
2+ 1,549
° (¢}
1,07
1,07
17 ~
- - g 0,5
g £ 05 5
: : :
= = =
T 0- = g o '5 0,04
o © o
) I 1]
g g :
g §-0,5 f-0,59
2] 14 L
—1-
-1,0- -1,07
o
- o
-z -1,5+ -1,59
T T T T T T T T T T T T T T T T T
20,0 228 25,0 21,8 30,0 32,8 -0 -5 30 a5 10 30 3z 34 36 38 10
Observed Value observed Value Nhearwad Valne
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Test Sonuglari

Tests of Normality

F{mnlrnmg|mnrn:w—Smirnm'EI Shapiro-Wilk
grupz Statistic df 3ig. Statistic df 3ig.
bmi__ kontrol 104 20 200° 977 20 592
nafld_id_yok 153 8 200* 936 8 571
nafld_id_var 184 12 2007 918 12 272

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Shapiro-Wilk testi sonucu tum gruplar i¢cin p>0.05. H, kabul ! Tum gruplar normal
dagiimaktadir. Gruplar arasi kargilastirmada tek yonlu varyans analizi kullanilabilir.
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SPSS: Analyze > Compare Means > One-Way ANOVA...

E| One-Way ANOVA [&] One-Way ANOVA: Options (|
ﬁguzlemnn i D;endent List: atistiu:s
&) b bmi | Descriptive

gnup
& kangrubu A E || Fixed and random effects
ﬁyas I Homogeneity of varance test Help
&;cinshret [] Brown-Forsythe
' Cancel
&;mg.a!a Welch
& agitic Factor: Help
ﬁbu‘-‘f 4 | ghaup2 | [ Means plot
?b:g::p Migsing Values
sistoli )
& dinstolic | Contrasts... | | Post Hoc... | | Options... | @ Exclude cases analysis by analysie
() Exclude cases listwise
One-Way ANOVA: Post Hoc Multiple Comparisons @1
Equal Varances Assumed
CJLsD ] 5-N-K [ waller-Duncan
[] Borfemoni Tukey 100
[T Sidak [T Tukey's b [7] Dunnett
[C] Scheffe [] Duncan Last
[IREGWF [ Hochberg's GT2 Test
CREGWQ [7] Gabriel @ 2sided < Control > Cantrol

Equal Varances Not Assumed
[¥] Tamhane’s T2 [ |Dunnett's T3 [ Games-Howel  [| Dunnett’s C

Significance level: .05

[Cnrrtinuel l Cancel ] [ Help ]
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Test Sonuglari instilin  direnci olanlarda bmi
- Pescripites ortalamasi 34.5 kg/m? iken,
T — olmayanlarda 27.92  kg/m?,
— M Mean Std. Deviation | Std. Error LowerEIW’UﬂerElound Minimum | Maximum Saa“k“ b|rey|erde |Se 27_3 kq/m2

oniro 20 | 272571 3.06603 /‘w, 258217 28 6925 20.06 32.89

nafld_id_yok sl 279149 436110 |—TE4188 24.2689 31,5600 2258 36.60
nafld_id_var 12| 2344864 sg6727 | 82771 32 6646 36,3082 30.04 20 | Levene testi sonucu p>0 05. H
Total a0 | 295574 458882 | 72556 28.0299 31.0250 20.06 38.10 ! ) 0
kabul! Grup varyanslari
Test of Homogeneity of Variances homOJen. Tek yonlu Varyans
Do analizi ile devam edilir. p<0.05
gteavt?snéil;cg a1 2 dr2 - Sig. olsaydl Welch ANOVA tercih

| edilebilirdi.
_ Atowa Tek yonlu varyans analizi sonucu p<0.05. H,
smo [ . N ret! En az bir grubun bmi ortalamasi diger
Between Groups | 418.949 2 209.475 19.266 000 grup|ardan fark“d”-_ Fark|n hangi grup|ar
Within Groups 402.283 37 10,873 — . o .
Tota 821232 39 arasindaki farktan kaynaklandigini tespit
etmek Uzere coklu karsilastirma (post hoc)
Robust Tests of Equality of Means testleri uygu|anma||d|r_
bmi -
Statistic” dr dr2 Sig.
Welch 22 676 2 16.284 || 000

4. Asymptotically F distributed.

Welch ANOVA uygulansaydi benzer sonuglar [L
" Copyright © 2018 Turcosa Analytics Ltd Co tr
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Test Sonuglari

Descriptives . o . .

b Varyanslar homojen oldugu igin

e coklu karsilastirma testi olarak

oo e S| T e T omems | ma| [Tukey testi kullanilabilir.
nafld_id_yok . . . . . . . .

ot | v aesses | zewrar | emmel mes | waz| | e |JVAryanslar homojen olmasaydi

Total 40 295574 458882 72556 ; 31.0250 20.06 3810 2 . .

Tamhane T testi  tercih

\edilebilirdi. Tukey testi sonuglari

Multiple Comparizons ve tanimlayici istatistikler birlikte

Dependent Variable: bmi

incelenirse insdlin direnci olan
Mean 1
Difierance 95% Confidepe Tntenval hasta grubunun bmi
(1} grup? (1) grup? (I-J) Std. Error Sig. Lower Bou Upper Bound v s
TTukey HSD  kontrol nand_id_yok 65783 | 137938 883 /4@55 27099 ortalamasinin dlger IKI gruba
nafid id var | 722020+ | 120402 000 -10.1689 -4.2897 = - -
nafid_id_yok _ kontrol 65783 | 137938 883 27099 40256 gore anlamli duzeyde yUKsek
nafld_id_var | -5.57147*| 150503 000 -10.2460 -2.8970 = ( < ) P
nafld_id_var _ kontrol 7.22929% | 1.20402 000 42897 10,1689 Oldugu P 0.05), dlger gruplar
. nafld_id_yok |  §57147*| 150503 000 2.8970 10260 | lgrasinda ise fark o|mad|g|
amhane ontrol nand_id_yok -bo7aE3 1.68751 74 -5.4933 41781 e ee s
nald_id_var | -7.22a20*| 1.07490 000 9.9828 44758 (p>005) goru|ur_
nafld_id_yok _ kontrol 65783 | 1.68751 974 41781 5.4933
nafld_id_var | -657147*| 175000 009 11.4874 16556
nafld_id_var  kontral 7.22929% 1.07490 000 44758 995828
nafid_id_yok 6.57147* | 175000 009 1.6556 11.4874

£ mean dimerence 1S signimecant attne .

Tamhane T2 testi uygulansaydi benzer sonuglar
Copyright © 2018 Turcosa Analytics Ltd Co elde edilecekti. www.turcosa.com.tr
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TURCOSA > Parametrik Testler > Tek Yonlu Varyans Analizi...
Test Sonuglari

Tamimlayici istatistikler ‘

grup2 n Ortalama S.Sapma S.Hata Alt limit Ust limit
kontrol 20 27.257089 3.066930 0.685786 25.912972 28.601206
nafld_id_yok 8 27.814919 4.361098 1.541881 24.892888 30.936950
nafld_id__var 12 34.4285384 2.867274 0.827711 32.864101 36.108667

Test Sonuglan & istatistikler

Tip Gdster

Anova B Testler H

Kaynak s.d. Kareler toplarm Kareler ortalamasi F degeri p degeri
Gruplar arasi 2 418.949151 209.474576 19.266422 <0.0001
Grup igi 37 402.283278 10.872521 NA NA

bmi ortalamalan agisindan grup2 kategorileri arasinda istatistiksel anlamh bir farklihk bulunmaktadir. Bu anlamhilik nafld_id_var-kontrol,nafld_id_ var-nafld_id_yok arasindaki farklihklardan
kaynaklanmaktadir (Tukey HSD Testi).
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TURCOSA > Parametrik Testler > Tek Yonlu Varyans Analizi...

Grafik Sonuglan

arahfmn (% 93)

Giiven

kontrol nafld_id_wok nafld id_ var
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Kruskal-Wallis testi

Varsayimlar

* k>2 orneklem ilgili kitlelerden rastgele sec¢ilmis ve bagimsiz
olmahdir.

* |lgili degisken nicel veya sirali nitel degisken olmalidir.

* Jlgili degisken en az bir grupta normal dagilima uymadiginda
tek yonll varyans analizi yerine kullanilabilecek en guicli
alternatiftir.
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Kruskal-Wallis testi

Ornek: Non-alkolik steatohepatit olan 20 hastanin ve 20 saglikli bireyin alindigi bir
calismada bireylerin c¢esitli klinik ve genetik verileri elde edilmistir. Bu 20 hastadan
12’sinde insulin direnci oldugu, 8’inde ise insulin direnci olmadigi bilinmektedir. Veri seti
nafld.sav veri dosyasinda yer almaktadir. Bir aragtirmaci insulin direnci olan hastalar,
insulin direnci olmayan hastalar ve saglikli bireyler arasinda miRNA181d ifade
dlzeylerinin degisip degismedigini merak etmektedir. Acaba bu U¢ grup arasinda
MiRNA181d ifade dlzeyleri acisindan istatistiksel anlamli bir fark var midir?

Ho,: mIRNA181d ifade duzeyleri agisindan gruplar arasinda anlamli bir fark

yoktur.
H,: En az bir grubun miRNA181d ifade duzeyi diger gruplardan farkhdir.

* Normal dagilim varsayimini kontrol edelim
» Grafikler: Histogram, Q-Q grafikleri
* Normal dagilim testi: Shapiro-Wilk testi
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SPSS: Analyze > Descriptive Statistics > Explore...

! r b
il-a Explore &2 il'ﬁ Explore: Plots ﬁ
Dependent List: B Boxplots—————— Descriptive
&7 diastolik < & miRNA181d (© Factor levels together [] Stem-and-leaf
. ots...
& insillin = (© Dependents together [/| Histogram
% ot o
&2 AST Factor List: -
B _Elootsira
& ALT &> grup2 ? ¥ ‘Normality plots with tests |
S Py - ‘Normality plots with tests :
&2 miRNA197 rSpreadvs Level with Levene Test
ﬁ miRMNAT460 - Label Cases by @ None
& mIRNA10D i | © Power estimation
Dizplay @Iransfnrmed P owe atural log -
’7@ Both © Statistics @ Plots © Untransformed
[ OK ]LEH-SiE ]LEEEH ”CﬂﬂCH” Help ] [{‘:oﬂﬁnue” Cancel ” Help ]

—
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Grafik Sonuglari

Histogram Histogram Histogram
for grup2= kontrol for grup2= nafld_id_yok for grup2= nafld_id_ var
204 4 - T 21
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St Dav.o 2,837 Std.Dev.= 424 s Dev - 308
N =20 N=8
15 3 6
=
by Iy 2
£ £ @
@ @ Fi
3 3 o 4
T 10 iy ]
o 2 w
w w
.
51 M
—’—| o T T T T 0o 20 A0 60 ! 100
T T T T T
o 250 500 750 100 12,50 00 25 50 75 1.00 125 miRNA181d
miRNA181d miRNA181d
Normal Q-Q Plot of miRNA181d Normal Q-Q Plot of miRNA181d Normal Q-Q Plot of miRNA181d
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Test Sonuglari

Tests of Normality
Kolmogaorov-Smirnov® Shapiro-Wilk
grup?2 Statistic df =ig. Statistic df Sig.
miRMA181d  kontrol 320 20 .oon ATT 20 000
nafld_id_yok 297 8 036 812 g 038
nafld_id__var 36T 12 000 G449 12

a. Lilliefors Significance Correction

Shapiro-Wilk testi sonucu her u¢ grup igin p<0.05. H, ret ! Her u¢ grup da normal
dagiimamaktadir. Gruplar arasi kargilastirmada tek yonlt varyans analizi yerine Kruskal-
Wallis testi tercih edilebilir.

85
Copyright © 2018 Turcosa Analytics Ltd Co www.turcosa.com.tr



5#%%  COCUKNEFROLOJi DERNEGI T U R CO S A
o (€)) & 14-15 NiSAN 2018, ANKARA

- [STATISTIKSEL COZUMLEMELER

1990

SPSS: Analyze > Nonparametric Tests > Independent Samples...

J — — -_— - — — "
1 Nonparametric Tests: Two o More Independent Samples =

Objective | Fields | Seftings

Igentifies differences between two or more groups using nonparametric tests. Nonparametric tests do not assume your data follow Monparametric Tests: Twa or More Independent Samples - - - - I&J
the normal distribution, -
Objective | Fields = Settings
What is your objective? I
Each objective cormesponds o 3 distinct default configuration on the Settings Tab thatyou can futher customize, if desired Selectan item:
®! Automatically compare distributions across groups, | Choose Tests @ automatically choose the tests based on the data
© Compare medians across groups l Test Options @gustumlze tests
© Customize analysis . istri
User-Missing Values Compare Disfributions across Groups
[ iKruskal-Wallis 1-way ANOVA (k samples] |
[] Mann-Whitney U (2 samples)
Multiple comparisons: | Al p =
1 Kolmogoroy-Smirnov (2 samples) Test for ordered alternatives l
" (Jonckheere-Terpstra for k samples)
Desciption .
Automatically compare distributions across groups using either the Mann-Whitney U test for 2 samples, or the Kruskal-Wallis Test seguence for randomness
+-way ANOVA for k samples. The test chosen varies based on your data — (Wald-Wolfowitz for 2 samples) -
Compare Ranges across Groups Compare Medians across Groups
: [] Median test (k samples)
[C] Moses extreme reaction (2 samples)
_ @
— — — = - — N @ :
#3 Nonparametric Tests: Two or Mor Independent Samples - == e _
~ ®
Objective | Fields, Settings <
@ Use predefined roles s
® Use custom field assignments i
Fields Test Fields: )
- Estimate Confidence Interval across Groups
Sort: |Nene & miRNA181d
& guaEmng (=l f 5] Hodges-Lehmann estimate (2 samples)
& arup -
& kangrubu
vas
& e | (2> Run)|_geste || meset || cancel [ @ reip)
& sigara |
& agirlik
& boy
& bmi
&b bmigrup &
& sistalik
& diastolik
& insiilin
& glukoz
& AST
§ ALT 7 Groups
i
& MIRNA197 &) grup2
& mIRNA1460
& miRNA10b =
{
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Test Sonuglari

Hypothesis Test Summary

Null Hypothesis Test Sig. Decision

The distribution of miRNA1B1d js  10EPendent Reject the

1 the same across categories of H?UFQEEEI_S 000 nu _
grupe. Wallis Test hypothesis.

Asymptotic significances are displayed. The significance level is 05,

Kruskal-Wallis testi sonucu p<0.05. H, ret !
Gruplar arasinda istatistiksel anlamli bir fark
vardir. Bu farkin hangi gruplar arasindaki farktan

kaynaklandigini belirlemek icin coklu
karsilastirma (post hoc) testleri uygulanmaldir.
NS
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Test Sonuglari

Each node shows the sample average rank of grupZ.

Test = Std. = Std. Test~ . =
SR Statistic™ Error = Statistic Sig. =

nafld_id__wvar-nafld_id_yok 7 479 5,330 1,403 1B 482

nafld_id__wvar-kontrol 17 592 4 264 4125 000 000

nafld_id_yok-kontrol 10,112 4 885 2,070 038

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

Asymptotic significances (2-sided tests) are displayed. The sigrificance level is 05,

Dunn-Bonferroni testi sonucunda insulin direnci olan hastalar ile saglikli bireyler
arasinda fark oldugu (p<0.05), diger gruplar arasinda fark olmadigi (p>0.05)
gorulmastar. Tanimlayici istatistikler incelenirse insulin direnci olan hastalarda
MIRNA181d ifade duzeylerinin saglikli bireylere gore anlaml dizeyde dusuk oldugu
gorulebilir.
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TURCOSA > Parametrik Olmayan Testler > Bagimsiz k Orneklem...

Test Sonuclari

Tamimlayici istatistikler c
.

grup2 n Ortanca Ortalama sira En kigiik En biyik C1 C3
kontrol 20 1.030000 27.800000 0.100000 13.150000 0.692500 1.802500
nafld_id__var 12 0.050000 10.208333 0.030000 0.930000 0.040000 0.247500
nafld_id_yok 8 0.190000 17.687500 0.050000 1.160000 0.100000 0.780000
S T T T O SO RO TR

Tip Goster

Kruskal-Wallis testi EI Testler B

Degisken s.d. Test ist. p degeri

miRNA181d 2 17.599696 0.0002

miRMNA181d dagilhimi agsindan grup2 kategorileri arasinda istatistiksel anlamh bir farklik bulunmaktadir. Bu anlamlilik kentrol-nafid_id__var arasindaki farkhiliklardan kaynaklanmaktadir (Siegel castellan
testi).

89
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TURCOSA > Parametrik Olmayan Testler > Bagimsiz k Orneklem...

Grafik Sonuglan

Q
i

10

Degerler (miRINA181d)

kontrel nafld_id_ var nafld_id_vok

grup

Degerler O Aylan degerler
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RxC ki-kare testi

Varsayimlar

« Orneklem ilgili kitlelerden rastgele secilmis ve bagimsiz
olmahdir.

* |lgili degiskenler nitel olmalidir.

* Jlgili degiskenlerin en az birinin kategori sayisi 2’den biyiik
olmahdir.

91
Copyright © 2018 Turcosa Analytics Ltd Co www.turcosa.com.tr



\ COCUK NEFROLOJi DERNEGI TU RCO S A
o () b 14-15 NiSAN 2018, ANKARA

: N [STATISTIKSEL COZUMLEMELER

RxC ki-kare testi

Ornek: Non-alkolik steatohepatit olan 20 hastanin ve 20 saglikli bireyin alindigi bir
calismada bireylerin c¢esitli klinikk ve genetik verileri elde edilmistir. Bu 20 hastadan
12’sinde insulin direnci oldugu, 8’inde ise insulin direnci olmadigi bilinmektedir. Veri seti
nafld.sav veri dosyasinda yer almaktadir. Bir aragtirmaci insulin direnci olan hastalar,
insulin direnci olmayan hastalar ve saglikli bireyler arasinda obezite (obez/obez degil)
acisindan fark olup olmadigini merak etmektedir. Acaba bu U¢ grup arasinda obezite
acisindan istatistiksel anlaml bir fark var midir?

H,: Obezite oranlari gruplar arasinda farkl degildir.
H,: Obezite oranlari gruplar arasinda anlamli duzeyde farklidir.

* Pearson ki-kare testi
* Fisher kesin ki-kare testi

Copyright © 2018 Turcosa Analytics Ltd Co www.turcosa.com.tr
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SPSS: Analyze > Descriptive Statistics > Crosstabs...

S

# Crosstabs % i Crosstabs: Statistics S i Crosstabs: Cell Display
s REW(SII [¥iChi-square { [[] correlations Counts 7-test
& cinsiyet ¢!, bmigrup Statistics... Mominal Ordinal [/ Observed [ C_omgare column proportions _
&5 sig.a.ra [] Contingency coefiicient | | ] Gamma ["] Expected [+ :Adjust p-values (Bonferroni method}
& agirlik ) ) . [ Hide small counts
Column(s): [] Phi and Cramers V [] somers’ d ==
25
& omi - &> grup2 [[] Lambda [] Kendall's tau-b
e
& sistolik s [] Uncertainty coefficient [7] Kendall's tau-c :
) ) Percentages Residuals
& diastolik Bootstrap...
& insiilin SERETL Nominal by Interval [ Kappa [ Row [] Unstandardize
& glukoz [] Eta [T Risk [+ Column ["] standardized
§ AST [F] McNemar [ Total [ Adjusted stanfardized
ALT T
& WPy - [C] Cochran's and Mantel-Haenszel statistics Noninteger Weights
mMiRMN4197
ﬁ iRNA{ 456 = @® Round cell counts @ Round case/weights
El [Continue][ Gancol ][ Help ] © Truncate cell counts © Truncate cgse weights

["] Display clustered bar charts © No adjustments
[T] Suppress tables

B Y [Conu‘nue][ Ca.nce{/][ Help ]

| ok ][ Paste || Reset || cancel|[ Help | (@ Bxact Tests i ]
@ Asymptotic only \/
© Monte Carlo
% Gruplar arasil fark

Beklenen degeri 5ten klcuk
goOzelerin, toplam gozelere orani
%20’nin uzerinde oldugunda
Pearson yerine Fisher kesin ki-kare
testi uygun bir segenektir.

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

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

minutes

[Conn'nue][ Cancel ][ Help ]
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Test Sonuglari

bmigrup * grup2 Crosstabulation

Inslilin  direnci olan hastalarda
3 obezite orani %100 iken diger ki
kontrol nafld_id_yok [ nafld_id__var Total grupta %25 Olarak gOZIGnm|§t|r

brmigrup  ohez_degil Count
% within grup2

15a Ga Ob
75,0% ThH 0% 0,0%

T e | e " 12 5’in altinda beklenen degere
o Count sahip goOzlerin tum gozelere

% within grup2

Eachsubscriptleﬁerdenmesasubsetufgrupzu:altegnrieswhcu elculumnprupnrticlunsdnnotdilﬁer Orar" %333 bU|UnmU§tur BU

significantly from each other atthe 05 level. y = .- . v
oran %20'nin uzerinde oldugu

icin Pearson ki-kare testi yerine

Chi-Square Tests

Value o ASYZ?d)SE//EXE:itdSeEi . %itdseig}; o PrDPt:?aiaTJtiliw Fisher kesin ki-kare testi

Pearson Chi-Sauare | 18,847° 2 000 000 kullanilabilir. Bu test sonucu
Likelihood Ratio 23 861 Jooo oo
Fisher's ExgctTest 20,470 / p<005 HO ret I GI’Up|aI‘
e[| o0 oot oo o | arasinda  obezite  oranlari
[\l ofYalid Case 40 . . .

ave expected count less than 5. The minimum expected countis 3,80. agls I ndan IStatIStlkseI anlaml |
b. The standardized statistic is 3,873. bir fark vardir.

Alfabetik Ust simgelere bakilirsa insulin direnci olan
hastalar farkli bir harf ile temsil edilmistir. Insulin
direnci olan hastalarda obezite orani, diger gruplara

gore anlamli duzeyde yuksektir. 94
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TURCOSA > Tanimlayici > Kontenjans Tablolari...

Test Sonuclari

iE Tanimlayici istatistikler

Gdster
Sutun yizdelikleri B
kontrol nafld_id_yok nafld_id_wvar
obez 25.000000 25.000000 100.000000
obez_degil 75.000000 75.000000 0.000000
¢
Test Sonugclan
Goster
Testler B
Test Test ist. s.d. p degeri
Ki-kare 18.947368 2 <(0.0001
<0.0001

Fisher'in kesin noktas

bmigrup ve grup2 degiskenleri kategorileri arasinda istatistiksel anlamli bir iliski bulunmaktadir.
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TURCOSA > Tanimlayici > Kontenjans Tablolari...

Grafik Sonuglan

kontrol nafld id_ var nafld_id_vok

grupl

bmigrup
chez @ obez desil
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The association of profilin-1 levels with survival in chronic
Kidney disease
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TABLE 1 Clnicodemogmphic chameteristics, biochemical parameters and vascular assessments according to chronic kidney disease (CEID) stapes

Variahles

Ape (years)
Gender (male, %)
Haemog lobin (g/L)
SBP(mm Hg)
DBPmm Hg)
BMI (kg/m?)

e GFRmLimin/
173 m%

Total cholestern]
(mg/dL}
Triglyceride, mg/dL
LDL cholesterol
(mg/dL)
HDL cholesterol
(g /dl)
Total proten
Albumin g/dL)
Uric acid {mgddL)
Caleium (mg/dL)
Phosphorus (mg/dL)
PTH {pg/mL)
NMD, %
Profilin (pg/mlL)
FMD, %
hs-CRP (mg/L)
Homa IR index
Glucose (mgidL)
DM {present)
HT (present)
CWD (present)
Dresith

Groups
Stage 1 (=90 ml/ Stage 2 (60-89 mL/ Stape 3 (30-59 mL/ Stage 4 (15-29 mL/ Stage 5 (<15 mL/
Contruol (n = 45) min; n = 53) min; m = 53) min; n = 5J) min; n = 48) min; n = 59)
49.02 + 11.35 4938 £ 1138 47.64 £ 1003 49.27 + 13.50 5169 + 12,03 4E.B6 £ 1264
19 (42.7) 27 (509) 26 (49.1) 25 [@8.1) 25 (52.1) 28 (475)
14,00 + 067" 1271 + 255" 1205 + 1.65™ 11.15 + 258 1 1085 + 2 040 1064 + 1.72°
13036 + 5.16 134.70 + 893 13508 + 9.89 13279 + 922 133.00 + 1258 13449 + 1066
R2B0 + 2.660° B3.30 + 408" B374 + 3144% B5.25 + 404" B4.50 + 556" B363 + 1ES™
2591 + 1.98*" 26,80 + 2.32° 2688 + 282° 25.40 + 252" 6.3 + 295" 2530 + 263"
119.27 + 4. 66 9564 + 350" 7751 + 9.97° 45.13 + 967 7256 + IR4° 929 + 294"
191.96 + 15.75 192.68 £+ 16.56 196.25 £+ 16.79 197.19 + 2160 196.08 + 17.75 191.56 £+ 17.69
139.18 + 10.65 136,04 + 1395 140.30 + 1016 137.06 + 16.36 140,54 + 13.16 13373 + 1959
12102 + 11.33 12674 + 16.13 125.04 + 1536 123,65 + 13.90 124.00 + 15.01 11978 + 1999
4272 + 6.60 44.36 + 4.74 4304 + 537 41.00 + 517 42.19 + 685 4251 + 647
710 (6.80-7.20)* 700 (6.70-7. 20" 6.70 (6.20-7.20" 70006 60-7.40)* 7.05 (6.85-7.15* .30 (6.00-6.907"
4.26 + (.42* 401 £+ 027" 398 + 0330 4.22 + (40P 3.95 £ (32 380 + 0.30°
436 4+ 079 477 + 158 518 4+ 172 6.81 4+ 12¢° 711 + 112 7.01 + 1.068¢
913 + 0.47* 9.06 + 052" B.74 + 0.56" B30+ 048 .08 + 037 .15 + 0.387
379 + 0.44° 4.19 + (.38* 4.08 + 0.67* 481 + 087" 6.03 + 137 673 + 1.62¢
4600 + 11.63° 5353 + MACF 61.28 + 202 133.50 + 640" 154.13 + 20.84" 32146 + 160.88°
13.08 + 0.60° 1297 + 0492 1310 + (.33 1282 & 048 13.00 + 037 11.79 + (89"
2962 (25.06-33.52)%  RI2R(WE-IH00AT 70,00 (B000-78. 00 1496 (107 70-16B6M 17922 (124 40-2765F 28600 (12 1L.00-588.00F
9.00 (8 20-9.20) £40 (8.10-9.00 /" 7.30 (7.10-7.40 )= 720 (6.20-7.30)° 6.20 (5.85-7 200 5.00 {4.50-5. 70
2.00 {1 .60-3.00% 700 (5.50-8 80 = 11.00 {9.20-11.601° 1700 {14.00-1 .00 2050 (1 1.00-24.00)% 26.00 (21 00-31.00F
1.34 (1.17-1.79) 138 (1.19-1.80" 1.57 (1.537-2.040" 1.52 (133213 1.49 (1.29-2.15" 1.54 (1.36-2. 229"
B5.00 (7R.00-95.00)* 200 (79.00-92.00* 9200 (B2 00-100.00" 9100 (77.00-103 00" G200 (#0.50-106.00" 90,00 (80.00-101.00"
- a9 (1740 10 (1893 12 231} 14 29.2) 13 (2210
- 5 (9.4) g (15.1) 9 (17.3) 5 (10.4) 16 (27.1)
= &(15.1" 11 (208" 16 (308" 11 22.9)* 26 (4410
- 0 (0 35T 64(11.5) 2.2 Q{153

40
852
=001
165
Ae9
003
=001

AT

07
. 1]

03

<.001
= (01
=001
= 01
=001
=01
=001
= (01
=001
= 01
=1

A0

H34

83
<006

96

SBF, systolic blood pressune; DBEP, distolic blood pressune; NMD, nitroglyoerine-mediaied dilatation; FMD, fow-medisted dlatation; CVD, cardiovascular, HOMA-IE, homemsiai model sssesmentinsulin resisance;
BML, bidy mass indes; hs-CRP, high-sensitivity C-reactive prodein.
Values are expressed o nf%), mean + 5D or mediand1st-3nd quaniles). Different superscrpts inoa same ow indcae daitcally significant dif ference anmmg groups.
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Bagimli Ikiden Fazla Orneklem Hipotez Testleri

1. Tekrarli Olgimlerde Varyans Analizi
Nicel
2. Friedman Testi

3.Cochran Q Testi }+ Nitel
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1990

HO: pg = pp =+ = piy
1 H1: En az bir olgum ortalamasi
digerlerinden farklidir.

!

1. Olgiim 2. Olcim k. Olgiim

=

2
3

n
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Tekrarh olciimlerde varyans analizi

Varsayimlar

* Orneklem ilgili kitleden rastgele secilmis ve bagimli olmalidir.
* Jlgili degisken nicel dlcekte olmaldir.
 Bagimli dlcimler arasindaki farklilik normal dagilima uymalidir.

* Tekrarli olcimlerin ortalamalari arasinda anlamli bir fark olup
olmadigi test edilir.

* Kiresellik (fark kombinasyonlarinin varyanslarinin esit olmasi)
varsayimi saglanmalidir (Alternatif: Greenhouse-Geisser).

102
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Tekrarh olcumlerde varyans analizi

Ornek: Diyet yapan 40 bireyin alindigi bir calismada bireylerin diyet dncesi, diyetten 3
ay ve 6 ay sonrasina ait cesitli verileri elde edilmistir. Veri seti diyet.sav veri dosyasinda
yer almaktadir. Bir arastirmaci diyet oncesi, 3 ay sonrasi ve 6 ay sonrasl bireylerin
agirliklan (kg) acisindan fark olup olmadigini merak etmektedir. Acaba diyet oncesi, 3
ay sonrasi ve 6 ay sonrasi bireylerin agirliklari (kg) acisindan istatistiksel anlamli bir fark

var midir?

H,: Diyet oncesi, 3 ay sonrasi ve 6 ay sonrasi bireylerin agirlik ortalamalari

degismemektedir (u,=u,=U;)
H,: En az bir zaman noktasinda agirlik ortalamasi anlamli dizeyde farkhdir.

* Normal dagilim varsayimini kontrol edelim
« Grafikler: Histogram, Q-Q grafikleri
* Normal dagilim testi: Shapiro-Wilk testi
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SPSS: Analyze > Descriptive Statistics > Explore...

Copyright © 2018 Turcosa Analytics Ltd Co
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Grafik Sonuclari

Histogram
Histogram Histogram g
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B ] B
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g ¢ 9 e 9 e
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Mean =00,58 Mean =78,38 E
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agirlikl agirlik3 agirliké
- irli Normal Q-Q Plot of agirliké
Wormal @-Q Plot of agirlikl Normal Q-Q Plot of agirlik3 Q-Q q.

cted Hormal

Expected Normal
L o
Expected Hormal
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Observed Value
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Observed Value
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Test Sonuglari

Tests of Normality

HnmIr'r1nmgmrntw—Srnirrmm'EI Shapiro-Wilk
Statistic df Sig. Statistic df
agirlik1 078 40 200* B86 40
agirlik3 102 40 200* 97T 40
agirlike 079 40 200* 97T 40

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Shapiro-Wilk testi sonucu her ug¢ olgum igin p>0.05. H, kabul ! Her ug¢ 6lgim de normal
dagiimaktadir. Gruplar arasi karsilastirmada tekrarli olgumlerde varyans analizi tercih
edilebilir.
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Test ve Grafik Sonuglari

Hormal Q-Q Plot of agirlikFark
Histogram

Fregquency
Expected Normal
i

.
[¢]
Mean = Q
Std. Dav. .
u = -2
o= T
-5,00 5,00 T
-10

UUUUUU

irlikFark
agirlikFar] Ohserved Value

Tests of Hormality

P{mIrﬂ|t3|g|nr|tw-5rr1irnm'EI Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
aqgirlikFark .09z 40 200 971 40 392

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Shapiro-Wilk testi sonucu p>0.05. H, kabul ! Agirlik farklari normal dagiimaktadir. Diyet
oncesi ve sonrasi agirliklarin karsilastirmasinda bagimli iki 6rneklem t testi kullanilabilir.
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SPSS: Analyze > General Linear Model > Repeated Measures...

i Repeated Measures @
fgozlemno Within-Subjects Variables
& agiicFare_13 {agiik):
Ghbmit
&5 bmi3
&hbmis )
. Repeated Measures: Options @
§:3§ Estimated Marginal Means
s STUSE AL E L s RS EX & taFaic_13 Factor(s) and Factor Interactions: Display Means for:
Within-Subject Factor Name: {OVERALL)
R — agirlik E
|
MNumber of Levels: [—] Between-Subjects Factor(s):
Cancel
Add agirik(2) Compare main effects
: kiclp Confidence interval adjustment :
Change Covariates: [Bonferroni ']
Remove
Display
Measure Name: Descriptive statistics [ Transformation matrix
Model ] [ Contrasts ] [ Plots ] [ Post Hoc ] [ Save ] [ Options D Estimates of effect size Homogeneity tests
- [] Observed power Spread vs. level plots
Add [] Parameter estimates [] Residual plats
Change [T] S5CP matrices [ Lack of fit test
Remove Repeated Measures: Profile Plots @ [] Residual SSCP matric [ General estimable function
Fac:’:: HELES Significance level: .05 Corfidence intervals are 95%
agiri
Cancel =
Separate Lines: [ Continue ] ’ Cancel ] ’ Help ]
- Separate Plots:
Plots: Add Change Remove
agirik
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Test Sonuglari

Diyet oncesi, 3 ay sonrasi ve 6 ay sonrasl
bireylerin agirliklarinda azalma gorulmektedir.

Descriptive Statistics

/

jg Kuresellik

15.21219
1421752
14 26402

agirlik1
agirlik3
agirlikg

80.9800
78.3750
78.1975

Mauchly  testi ile
degerlendirilebilir. Bu test sonucunda
p<0.05. H, ret ! Kuresellik varsayimi

Mauchly's Test of Sphericity®

Measure: MEASURE_1

Tests the null hypothesis that the error covariance matrix of the orthontrer=

proportional to an identity matrix.

®sformed dependent variables is

a. May be used to adjustthe degrees of freedom for the averaged tests of significance. Corrected tests are displayed in
the Tests of Within-Subjects Effects table.

b.
Design: Intercept
Within Subjects Design: agirlik

Measure: MEASURE_1

Tests of Within-Subjects Effects

Copyright © 2018 Turcosa Analytics Ltd Co

: saglanmamaktadir. Alternatif
Epsilon - .
Within Subjects Effect | Mauchly's W Cﬁ?gt;?;re df G&'!r—%eenigggrs Huynh-Feldt Lower—boun/d ya k|a§ I m Iarda n bl rl (Orn -
agirlik ATT 65.756 2 | 549 553 500

Greenhouse-Geisser) kullanilabilir.

Greenhouse - Geisser testi sonucu
p<0.05. H, ret ! En az bir zaman
noktasinda agirlik ortalamasi anlamii

Sourcs oquames | & |Memommars | E duzeyde farkhdir. Bu farkin hangi
agirlik sphencity Assumed 194131 2 9?.0-55 35828 - .
Greenmouse-Getsser | 104131 | 1087 | 176030 | 3ss2s olgumler arasi farkhliktan
Huynh-Feldt 194 131 1.105 175.659 35328 o . . . .
I ;m:ver_—b_;u:d e | ol e | s kaynaklandigini belirleyebilmek igin
rror(agirli phericity Assume 211.316 78 2709 .
Greenhouse-Geisser 211.316 | 42792 4938 (;Oklu kar$||a§t|rma (post-hOC) testlen
Huynh-Feldt 211.316 43101 4903
Lower-pound 211.316 39.000 5418 yap | I mal |d |r_
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Test Sonuglari

Pairwise Comparisons Coklu karsilastirma testi sonuclari
e incelendiginde farkhhigin 1. ve 2.
Mean 95% Confidence Interval for .
Diference Diterence’ zaman noktasi ile 1. ve 3. zaman
1) agirlik 1) aqgirlik I-J Std. Error Sig ® Lower Bound | Upper Bound .
e . : T noktasi  arasindaki  farkliktan
3 278z A37 000 1.689 3.876 o T .
2 1 2605 350 000 373 9479 kaynakland [o] goru Imektedir.
3 ATT 13 373 =105 460
3 i 3 73] BT T BTTY (R E—T Burada 1. zaman noktasi olarak
2 -A77 13 A73 -.460 105 . . . o
TR T T e \ diyet oOncesi agirlik ortalamasi
< et or mltoe ompenons Sonteent anlasiimahdir. Tanimlayici
Estinated Marginal Means of MEASURE 1 istatistikler ve grafik incelendiginde
diyetin etkili oldugu ve diyet sonrasi
bireylerin  agirhk  ortalamasinda
azalma oldugu (p<0.05), fakat 3. ve
6. ay agirhk ortalamalari arasinda
3, bir  fark  olmadigi (p>0.05)
soylenebilir.

73,0

T T T
1 2 2

agirlik
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Friedman testi

Varsayimlar

« Orneklem ilgili kitleden rastgele secilmis ve bagimli olmalidir.
* |lgili degisken nicel veya siral nitelik olmalidir.

* En az bir grup normal dagilima uymadiginda tekrarli
Olcimlerde varyans analizi yerine kullanilabilecek en glicli
alternatiftir.
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Friedman testi

Ornek: Diyet yapan 40 bireyin alindigi bir calismada bireylerin diyet dncesi, diyetten 3
ay ve 6 ay sonrasina ait cesitli verileri elde edilmistir. Veri seti diyet.sav veri dosyasinda
yer almaktadir. Bir arastirmaci diyet oncesi, 3 ay sonrasi ve 6 ay sonrasl bireylerin
trigliserit duzeyleri (mg/dl) acisindan fark olup olmadigini merak etmektedir. Acaba diyet
oncesi, 3 ay sonrasi ve 6 ay sonrasi bireylerin trigliserit duzeyleri (mg/dl) acisindan
istatistiksel anlamli bir fark var midir?

H,: Diyet Oncesi, 3 ay sonrasl ve 6 ay sonrasi bireylerin trigliserit duzeyleri

degismemektedir
H,: En az bir zaman noktasinda trigliserit dagihimi anlaml dizeyde farkhdir.

* Normal dagilim varsayimini kontrol edelim
« Grafikler: Histogram, Q-Q grafikleri
* Normal dagilim testi: Shapiro-Wilk testi
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SPSS: Analyze > Descriptive Statistics > Explore...

¥i® Explore &= | 1 Explore: Plots (]
Dependent List: Boxplots Descriptive
& gozlemno & ta1 = (© Factor levels together [] Stem-and-leaf
- ots..
§ ag?r:fE; ﬁ Igg = © Dependents together [¥/] Histogram
& aginlike Factor List " ® None
o ootstrap
agirlikFark_13 = : :
ﬁ . ) - E‘I;Ngrmality plots with tests |
&b bmi1 -
&5 bmi3 Spreadvs Level with Levene Test
&b bmié Label Cases by: @
& toFark_13 - |
Display & -
© Both © Statistics @ Plots
[ QK ][ Paste ][ Reset ][CEHCEJ][ Help ] [Cmﬁnue][ Cancel ][ Help ]
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Grafik Sonuglari

Histogram Histogram Histogram
124 15 — - —
Mean =136.10 WMean = 128,30 Mean = 129,35
St Dev. = 47,158 Std. Dev. = 40,957 Std. Dev. = 40 964
— N=40 =40 N2a
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1009
g 10
= =
Z — £ g
@ g 5
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o
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Test Sonuglari

Tests of Normality
Kolmogorov-Smirnoy® Shapiro-Wilk
Statistic df Sig. Statistic df
ta1 143 40 038 874 40
tg3 218 40 000 871 40
to6 1480 40 001 878 40

a. Lilliefors Significance Correction

Shapiro-Wilk testi sonucu her u¢ olgum igin p<0.05. H, ret ! Her U¢ olgum de normal
dagilmamaktadir. Gruplar arasi karsilastirmada tekrarli olgcimlerde varyans analizi

yerine Friedman testi tercih edilebilir.
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SPSS: Analyze > Nonparametric Tests > Related Samples...

5 Nonparametric Tests: Two or More Related Samples == i Nonparametric Tests: Two or More Related Samples \EI

{Objective! | Fields | Settings: Objective

Identifies differences between two or more related fields Using one or more nonparametric tests. Nonparametric tests do not assume
your data follow the normal distribution.

@ Use predefined roles =

©_ ’i Select only 2 test fields to run 2 related sample tests.
Whatis your objectve? Use custom field assignments o

Each objective corresponds to a distinet default configuration on the Settings Tab that you can further customize, if desired.
® Automatically compare observed data to hypothesized

Fields
© Customize analysis = TestFields

Sort |N0ne - E. &t
& gozlemna & 13
& agirliki & 106
& agirlik3

& aqirlike

& agirlikFark_13
&> bmi1
Description &5 bmi3

Automatically compare observed data to hypothesized data using McNemar's Test, Cochran's @, Wilcoxon Matched-Pair &b bmié
Signed-Rank, or Friedman's 2-Way ANOVA by Ranks. The test chosen varies based on your data. f tgFark 13

i Nonparametric Tests: Two or More Related Samples =

Objective  Fields | Seftings

Select an item: [ =3 Run][ Paste ][ Reset ][ Cancel ][9 HEwIp]
Choose Tests © Automatically choose the tests based on the data
Test Options @® Customize tests
User-Hissing Valuss Testfor Change in Binary Data Gompare Median Difference to Hypothesized
g4 &
[] McMemar's test (2 samples) [ sign test (2 samples)

[7] Wilcoxon matched-pair signed-rank (2 samples)

Estimate Confidence Interval

&

[] cochran's Q (k samples)

[] Hodges-Lehmann (2 samples)

Quantify Associations
[] Kendalrs coefficient of concordance (k samples)

Test for Change in Multinomial Data Compare Distributions:

'

[ Friedman's 2-way ANOVA by ranks (k samples]

Multiple comparisons: |All pairwise 4

[ Marginal Homogeneity test (2 samples)
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Test Sonuglari

Hypothesis Test Summary
Null Hypothesis Test Sig. Decision
Related-
Samples
At A Friedman's Retain the
1 lbeetw‘;stsngr%téuns of tgl, tg3 and tgb Two-Way 516 null

' Analysis of hypothesis.
“ariance by
Ranks /

Asymptatic significances are displayed. The significance level is 05.

Friedman testi sonucu p>0.05. H, kabul !
Bireylerin diyet oncesi, 3 ay sonrasi ve 6 ay
sonrasi trigliserit dlzeyleri arasinda istatistiksel
anlaml bir fark bulunmamaktadir.
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TURCOSA > Parametrik Olmayan Testler > Bagimli k Orneklem...

Test Sonuclari

Goster
Tamimlayia istatistikler B
Degisken n Ortanca C1 Cs3 Alt limit Ust limit Sira ‘
te1 40 122 99.75 160.25 85.75 222,375 2.125 o
tg3 40 122 100.73 139.25 84.625 235.8253 1.875 ‘E
tg6 40 121.5 949.5 143.5 82.85 237.625 2 =
Test Sonuglan & istatistikler
Tip Goster
Friedman/Cochran Q EI Testler EI
Degisken s.d. Test ist. p degeri
tgl_tg3_tgd 2 1.3245 0.5157
Yamit degiskeni dagilimi agisindan istatistiksel anlamh bir farklilik bulunmamaktadir.

118
Copyright © 2018 Turcosa Analytics Ltd Co www.turcosa.com.tr



COCUK NEFROLOJi DERNEGI T U R CO S A
14-15 NiSAN 2018, ANKARA

[STATISTIKSEL COZUMLEMELER

TURCOSA > Parametrik Olmayan Testler > Bagimli iki Orneklem...

Grafik Sonuglan

8]
[8)
Q
i

o]
o]

Degerler

tzl te3 t=h

| Degerler 0 Aylan degerler
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Cochran Q testi

Varsayimlar

* Orneklem ilgili kitleden rastgele secilmis ve bagimli olmalidir.
* Jlgili degisken nitel dlcekte olmalidir.
* Bagimli grup sayisi k>2 olmalidir.

* llgili nitel degisken 2 kategoriden olusmalidir (var-yok, basarili-
basarisiz, hasta-saglikli, vs.).
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Cochran Q testi

Ornek: Diyet yapan 40 bireyin alindigi bir calismada bireylerin diyet dncesi, diyetten 3
ay ve 6 ay sonrasina ait cesitli verileri elde edilmistir. Veri seti diyet.sav veri dosyasinda
yer almaktadir. Bir arastirmaci diyet oncesi, 3 ay sonrasi ve 6 ay sonrasi bireylerde
obezite (obez/obez degil) acisindan fark olup olmadigini merak etmektedir. Acaba diyet
oncesi, 3 ay sonrasl ve 6 ay sonrasi bireylerde obezite (obez/obez degil) acisindan

istatistiksel anlamli bir fark var midir?

H,: Diyet Oncesi, 3 ay sonrasi ve 6 ay sonrasl bireylerin obezite oranlari

degismemektedir (P,=P,=P,)
H,: En az bir zaman noktasinda obezite oranlari dagihimi anlaml duzeyde

farkhidir.
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SPSS: Analyze > Nonparametric Tests > Related Samples...

i Nonparametric Tests: Two or More Related Samples = =
- i Nonparametric Tests: Two or More Related Samples =3
Objective! | Fields | Seftings = =
Objective | Fields:| Settings
Identifies differences between two or more related fields using one or more nonparametric tests. Nonparametric tests do not assume
your data follow the normal distribution.
© Use predefined roles
Leep . 'i‘ Select only 2 test fields to run 2 related sample tests.
@ Use custom field assignments L
‘What is your objective? -
Each objective corresponds to a distinct default configuration on the Settings Tab that you can further customize, if desired
@ Automatically compare observed data to hypothesized Fields: TestFields
© Customize analysis Sort |Nnne = ‘ E . & bmit
& gozlemno & bmi3
& agirlik1 & bmi6
& agirlik3
&9 agirliks
@39 agirlikFark_13
& 191
& g3 =
& g6
Description
Automatically compar \Tﬁ Neonparametric Tests: Two or More Related Samples [=]
Signed-Rank, or Frie
Objective = Fields = Seftings
Select anitem
Choose Tests © Automatically choose the tests based on the data g &
Test Options @ Customize tests
User-Missing Values Testfor Change in Binary Data Compare Median Difference to Hypothesized [ B Run][ Easls ][ Besel ][ Cancsl ][9 Hmp]
- &
[] McNemar's test (2 samples) [] sign test (2 samples)
i Cochran's Q: Define Success \EI

[7] wilcoxon matched-pair signed-rank (2 samples)

Define Success for Categorical Fields
Estimate Confidence Interval
@ Firstvalue found in data <<§

@ Combine values into success category: [l Cochran’s @ (k samples)

[] Hodges-Lehmann (2 samples)

Quantify Associations

Value | Multiple comparisons: &
1 All pairwise = o
. El Kendall's coefficient of concordance (k samples)
Test for Change in Multinomial Data Compare Distributions:

&

[T Friedman's 2-way ANOWA by ranks (k samples)

[ Marginal Homageneity test (2 samples)

[ Run] [ Ppaste ][ Reset |( cancel |(@ Help]
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Test Sonuglari

Hypothesis Test Summary

Null Hypothesis Test Sig. Decision
The distributions of bmil, bmi3 and o2 Reject the
1 bmiE are the same for the specified ngnhEaEnE:s aQ 002 nu
categories. Tl hypothesis.

Asymptotic significances are displayed. The significance level is 05, N

Cochran Q testi sonucu p<0.05. H, ret !
| Coklu Kkarsilastirma testi (Bonferroni
qrest & St & St Teste g0 Sy gg < fjijzeltmglvi_ Mc-Ne_mar .t.esti) .sonuglgrl

incelendiginde diyet Oncesi obezite
oraninin hem 3. ay, hem de 6. ay
bmi6._bmit 175 054 3240 001 004 sonuclari ile farkli oldugu goralur.
Tanimlayici istatistikler incelendiginde

Sample1-Sample?

bmib-bmi3 025 054 AE3 543 1,000

bmi3-bmi1 B0 e e e 8B | diyetin etkili oldugu ve diyet sonrasi
Each row tests the null hypothesis that the Sample 1 and Sample 2 bireylerin obezite oranlarinda azalma
distributions are the same.

ﬁsgﬁnptntic significances (2-sided tests) are displayed. The significance level O|dugu (p<005) fakat 3. ve 6 ay
is 05, ) . .

agirhk oranlart arasinda bir fark
olmadigi (p>0.05) soylenebilir.
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Figure 1. Effect of juice based diet on body weight (a) and body mass index (b). Data are mean &= SEM, n =20.
One way repeat measures ANOVA was performed. Difference to baseline is indicated; *p < 0.05.

Statistics. Statistical analyses were performed using IBM SPSS Statistics version 22 (IBM Corporation,
Armonk, NY, USA). Data were evaluated with One-way repeated measures ANOVA with a Bonferroni’s post-test
if the assumption are met, and those without were analyzed using non-parametric test (Friedman test with a
Dunn’s post-test). P-values < 0.05 were considered statistically significant. Correlation was evaluated using

GraphPad Prism 6 (La Jolla, CA).
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Olgimlerde Friedman Testi
Varyans Analizi
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