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*** anRLBanssan (Descriptive Statistics)

d

" Juananusserenanyazvasdoys

1'% 1= a
" liggudredsludalssunsngudue vse Lifinsmedeusuungiu
" duade fewas sisegu daudeuunnnsgiu Al

X d06LY9aYNU (Inferential Statistics)

aaadLR

. amwﬂnmmnnaumamaLmewaawm‘tﬂé’anduﬂazmm
u mas‘mn'rs‘vmaauwmaamnaunﬂﬂsa
" t-test, ANOVA, Chi-square
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** AU sAuUnsaRLUs9d5E (Independent Variable)

B 39 auUsaun (Aaudsay) dardasundasiu

e fauUsnny (Dependent Variable)

" Gaudslag nanundaneaunysiiawnandnswavasanusaue
(ALUsA)
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** Uruvueum (Nominal Scale)
¢, o K.Y .

*%* 1599UAYU (Ordinal Scale)

¢, o

** 2un3N1A (Interval Scale)

** 931871 (Ratio Scale)
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s v vAa .
** Uuueueun (Nominal Scale)

v v

= Huduusiigndaliunguy Tnefigaudsilisunsodaddu
NOUNAY NIaUaNILELyela

" 4jqlU van au aal w5 Aulailalunieadia

" {19e19Y0YA: WA AEUY 81N NI daUNTWENTE

n ananldluntsinsei: anud fovaz s1uilea (Mode)

o 1

UINTYYR IHUNANULANANVBIFWIFBINTInEBNTUNGY WU 1=418 2=
nie Aavliaunsaniuan au g w13 la
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¢, v .
*%* 15899UAU (Ordinal Scale)

v 1 % 1 1 1 1 Y d LY
" ausadnlungue 1o wazlisansavanssezinesendtengulaiguneanu
UIATIUIUVY R
< v A Yo o o a = v o v o 3
" Judayailydnduauvaddienng 9 laglsedunuvesayaniuinguseaen
nnslIangegaluniaign
" {1lU uan au ga ws nulale
" dfeg1evaya: a1nUNveINITERUAINU AULEN AANNEIY TEAUNTSANYA

aa

" aaanldlun1singizi: AUl Souaz gIulled LazAdse gy

13899UAU (ordinal scale) 198195 UANDUAUNUIDATUNAUIVDIFINADINISIA LU TLAU
ATSANET NANISIS8Y AMNLNY ALAY dUAUNUANATIINUlda1N1TaUIUDNDIUSUIAULANATS
19 wu ldgrursavantainnenannuwinlug aaavaiuisatiuiunsaaunule
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¢, o
*%* 2UuRIN1IA (Interval Scale)

7
= v A 1

wissiauwusaanilungu g 19 Ina1aunaunaIvaeiwysla annelissasig
Y2989 InfIvinAY

713158 UIn au fule welddaududn

A79E19UBYA: AZUUULEAIAMUAALAY WIBNAUAR AZUUUAUNINETR
AZLUUEDUY

174
aa (%4 %4

ananlglunsesieni: Aae AUERUUNIATIIN LaZaDATUEINA

UATNIA 1IDTLAUYIN (interval scale) NUUAAINUAVIABAYIINIITZTININANAULYING U

drunsaidavundseuiisunuld Jsusunaunntaewinla weldaiursavanlddndunwin

vasiunaiu seliliaudnunase 1wy Azsuuugay aamnll (aamigll 0 a9r1 dlavangadny

Jrazlifindnuion) Aavaansaiiuiun au au visensiula
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*$* am31d7u (Ratio Scale)

Junesifidneusmiisuiuansgnsidiunnusznig
< v = Yo q v = = v ' v
Judayanszyruialavinlianunsaidssuiisule ssyaauuananale
A13150UIN AU A 913 LA wasdlpuduy
A79819TBYA: AT AIUNTI AIUAUT WU TIUIURY 31
FTYTNI WIMAUN

v QJ

A0ANTIUN1SIALATITH: DA Lanna2

9

an31dau (ratio scale) aunsanivuaAIdauliiudannean1sdn deudun wu dwmidn

ANES 818 FINTTAUIAAAVNIUIN AU AR 1T isandnsdunula (i auy 50 Alawns

EJ’]’JL‘ﬁu 2 1N1UBIUU 25 ﬁIﬁLﬁJﬁi)
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daudl 1 Rwanu FEEIINTECATRREY

1. tWe (1) s (2) waia ||——— Nominal Scale
2. AU (1) veud

(2) vInrsgina
(3) Hmadans L Nominal Scale
(4) vATHgFans
(5) Gnaddaas

3. muhnindnuen

(1) madna (2) maen |——— Nominal Scale
= .
4 (LSO B FE M e eesnnenes - Ratio Scale
5. E'l"lE‘I ............ el : I — Ratio Sca|e
6. Taleadat@an | (1) @ni 5,000 UM

(2) 2,000 - 10,000 wmMm

(3) 10,001 - 15,000 1m |[— Interval Scale

(4) sganin 15,000 wIn
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Interval

Ratio

amnazu AAUSLLAN

NG, IUTLAN
13U9A10Y

NG, IAUTELAN
1389810

= 1 % dld 1 1 (%4
yUwn15IANAYININY
Taisl 0 syl

%4 1

ANNAN, IAUTZLAN

13898I0U

I vV aA |
Hniaen1sIanddaviniu
3 0 auysal

AAULANAIY

AULLANATS
11NNIIN59UYNIN

AAULANFIY
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UABZAIRAVUIZIZHY
Wiy

0 lilanunenedilasian
YaefuUsiuiag

AULANATS

UINNIN30 108NN
WAAZAIALAVLTTZIN
Winnu

0 LisiAnvesiuustuae

v18 = 1, ‘VIQN =

Uszaufnuen = 1
Y =
AseuAnE = 2
USeyayns = 3

AZUUUAIUNIND 1D
Audl 1 = 2.56
il 2 = 3.74
Al 3 = 2.46

aufl 4 = 0 (lawala)

snelanaifou

aufl 1 = 0 UM

aufl 2 = 20,000 U
aufl 3 = 90,000 UM
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ANWUTUDINGUAIDEN

" 3131nMsguAaEuIB llnsHu g wINUTEYINg
" {91300 AB9ATUS1984 (Generalization) lUdaUssynsusaliiiinnsasuaneds

" WR150U130NNEUaIN13IRdneenIsAnef U s laUn

wiazAuwUsIndayaluszaule
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GRIGISINEVETLY

ALUSLTILTIAUNIN

AUsIBUTIUSU

Wlguisuaagy 1 nguAuaAInei

wWlsuisuaaae 2 ngu dasedanu
AIUUIDATLLTIAUNTN 2 NEU
AaunUsauLTaUS U

WisuisuAieae 2 ngu duwusiu
LU STAUVDIAISNDULASUAISUYN

Wisuisudaaie 3 ngu uld daszeanu

AauUIDaATZLTIAMA N 3 nauduly
AUsAULTIUS U8

N133LATIZTRAINNEUWUS
AU sdasEITIAUNINUTOALUT X
AU IDATLLBIAUAWUIDAILUT y

NISALASITNAITUTUNWUS
AanUsdaszi@aUsSunaunsanuds x
fauUsdaszideUsunuvisenluds y

= & ar =4 o ar  as
n1sAwszvidalendanmasanualndsaiu
AanUsdasi@aUSunaunsanuds x
AaLUsdea sz BIUSHuvsaaLUs v

= =
A33LAIT Sﬁﬂ’l"lﬁJ ANZAUUDILAIDIAD UNS

fsav3UARe

*  Aa7ull AIUTUWIE YAAANANIZEN

- Percentage, Frequency, Ratio
md  Mean,SD |
=) T

| Independent sample f test
Mann-Whitney U test

- Paired t test

One Way ANOVA
' Kruskal-Wallis H test

omd  Chisquare

Pearson Correlation
I Spearman Correlation

. Regression analysis

- ROC curve analysis
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** FRATNDYNIL: NSUTBULTIBUAMULANAIIYBIATLRA

(WRaUFeuisuaiise gy nstldeyananuaddiiduldswuuing azldann

Non-Parametric Statistics)

" asdlSeudieudads 1 naudunaeiiseA1uIAsgIU P One Sample
t-test

" asdldSeuiisualeas (VsaanlsegIu) 2 ng

" 2 naududaszaany W wWisuWiguaMuwaNea9uaIARaeaYll
UIANYIENINUNAYIAUNES

Parametric statistics =2 Independent t-test

Non-Parametric statistics = Mann-Whitney U test
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** FRATNDYNIL: NSUTBULTIBUAMULANAIIYBIATLRA

(WRaUFeuisuaiise gy nstldeyananuaddiiduldswuuing azldann

Non-Parametric Statistics)

" asdldSeudisuaeay (VsaalsegIu) 2 ng

" 2 naukidudaszdany W Wisuliguauwana9uaIARaavll

UIANYNBULATNAINTITUNTIUIATINITBNANAINLLND VNN

Parametric statistics 9 Paired t-test

Non-Parametric statistics =2 Wilcoxon (Matched Paired)
Signed Rank Test
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** FRATNDYNIL: NSUTBULTIBUAMULANAIIYBIATLRA

(WRaUFeuisuaiise gy nstldeyananuaddiiduldswuuing azldann

Non-Parametric Statistics)

" nsalUBeudisuaneas 3 nauvulinidudaszaany wu Wisuiisuaay

LANFAIIVDIAINTUNIANY SSHINALAUILNEUNS UNIYINS LLaZLAN

WUnUEgHUUEYY

Parametric statistics = One Way ANOVA
- vnwudndianauandrsiuldaianegeusied (Multiple
comparisons) laalyean LSD %58 Bonferroni 38 Scheffe Wudu

Non-Parametric statistics 9 Kruskal Wallis Test
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Independent sample t test

Independent Samples Test
Levene's Test for Equality of
“ariances tHest for Equality of Means
Data V| ew 55% Confidence Interval of the
Mean Std. Error Differance
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper
Telomeres  Equal variances

' assumed 6.600 011 -6.470 227 .ooo -.35580 05489 - 4G4 T -.24744

Equal variances not
assumad -6.474 | 222.843 000 -.35580 05496 - 46411 -.24750

Variable View

v

Analyze

. . . DependentVariahle:
Inferential Statistics  |sp

One-Way ANOVA

Multiple Comparisons

Telomeres

~Mean 95% Confidence Interval

’ Difference (-
I Group severi A Group severi -J:l Std. Error Slg Lower Bound Upper Bound

Compare Means L STCUp, SRl el Dl e ol :
. . . control Mild fibrosis - 37476 08345 .00o -.5383 -.2102
(Normal distribution) Severve fibrosis 13907 | 05047 018 0228 2572
Mild fibrosis control AT4TE 08349 .000 2102 5393
l ‘ Severve fibrosis 51473 0BETE .0oo 3438 BB57Y
Severve fibrosis cantrol -130907 0ER347 018 - 2572 -0228

Independent One-Way _ . .
Mild fibhrosis -51473 0BE7E .ooo - 6BBAT -.3438

sample t-test ANOVA

* The mean difference is significant atthe 0.05 level.
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SPSS
\ 4

Data View

v

Variable View

A 4

Analyze

A 4

Inferential Statistics

A 4

Nonparametric Tests
(Abnormal distribution)

Mann-Whitney Kruskal-Wallis
U test H test

Mann-Whitney U test

Test Statistics®
Telomeres
Mann-Whitney L 3425.000
Wilcoxon W 10099.000
z -6.236
Asymp. Sig. (2-tailed) 000

a. Grouping Variable: Graup1

Kruskal-Wallis H test

Ranks Test Statistics™"
Group_severity M Mean Rank Telomeres
Telomeres!  control 114 114.50 Chi-Square 30.099
Mild fibrosis 31 169.95 df 2
Severve fibrosis 83 §3.79 Asymp. Sig. .000
Total 228 a. Kruskal Wallis Test

b. Grouping Variakle:
Group_severity
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(1 o/

& ARATIDUNIU: NFAIANUTUNUS 2 A2uUs

asainauys 2 aauls NEuIrIaNduNUSTuduauUssalae (19

U3u5) —> Pearson’s correlation (Parametric Statistics)

NIRRT 2 Aauds Miamnanudunusiuludayaduau (Ordinal

scale) 59 nsainluUssailasndniswanuasliidunuulasung #io

3UIUAIBEN TRl D Spearman’s Rho correlation (Non-parametric
Statistics)
nsaAUS 2 AauUs NruvauduwusiuduauUswaety (139

AAIW) NLTuBasZABNY WU N1TAIAIUFUNUSTTNINWARUNITEIY

wuandsie wse ANuFNRUSsEndIeITIwAuAshuAToIRNUIFIAaY D
Chi-Square test %38 Fisher’s exact test
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SPSS Pearson Correlation
Correlations
. Telomeres | Fibrosis
Data View Telomeres  Pearson Correlation 1 _5ag |
Sig. (2-tailed) .000
' M 2253 144
Fibrosis Fearson Caorrelation -.5B8 1
Variable View Sig. (2-tailed) 000
| 144 144
' ** Correlation is significant at the 0.01 level (2-tailed).
ANAIYZE o o i i i o i o i i i
v Spearman’s rho correlation
Inferential Statistics Correlations
Telomeres | Fibrosis
' Spearman's rho  Telomeres  Correlation Coefficient 1.000 -.Eddr
Correlate Sig. (2-tailed) _ 000
(Bivariate Correlations) N 229 144
Fibrosis Correlation Coefficient -G44 1.000
‘ ‘ Sig. (2-tailed) .000 .
M 144 144
Pearson Spearman *_Correlation is significant atthe 0.01 level (2-tailed).

(Normal (Abnormal
distribution) distribution)
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& ARABIDUNIU: NTIANUTUNUS 2 A2uUs

B asalgauds 2 douds Adamwaudunusnudusudsuastiu (19

ANIN) NRILTUBAIZADNY 1TU N1FHIANUTUNUSTZAINUNATUNITEIY
wuaniisAe wie AudunusIznIeIIniunshueSeshutsainae =2
McNemar Chi-Square test
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‘0‘ aa A v @ & @ Y} Y
o ENALYIDUNIU: NITUIAIMUAUNUD AALLUIAUNAYNILUS

w3aunNU (Multivariate Analysis)

1R85 A UNTAUFUNUS KSasUAUIUIENT DT WAUNEINTal 1TU
n1sNaaauINTnUsauazlsune NRAUFUNUS (INa/AdNSwa/saunu
NIUE/NeN5) AaUsa

" asaldwlsauiludayadaias wu Jadeilianudunusdeavtuanie

- Linear Regression

" asaldwdsauiludayauwastiu wu Jadeilianudunusdanisnauun

dWhsaudszyumedvinisiinasndvaansidugddndnass = Binary

Logistic Regression
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Linear regression

S P S S Coefficients?

Standardized
Unstandardized Coefficients Coefficients 95.0% Confidence Interval for B
’ Madeal B Std. Error Beta t Sig. Lower Bound | Upper Bound
Data View 1 (Constant) 1.161 208 5.530 .ooo 748 1.575
Age -018 .0og -182 -2.068 042 -.036 -.001
Fibrosis 010 ooz -.B05 -6.452 .ooo -014 -.oo7
' AST -.001 001 116 -786 434 -.002 001
. . ALT oo i A GE 1.305 196 .ooo 002
Variable View TE -.002 010 -013 -150 a8 -022 019
ALP 4.239E-5 .0oo 030 252 802 .0oo 000
' Albumin 037 046 071 805 423 - 055 129
An alyze a. Dependent Variable: Telomeres
Inferential Statistics Binary logistic regression
’ Variables in the Equation
) B SE. Waldl df Sig. Exp(B)
Regression Step1°  ST_LT(1) | 1115 299 | 13.933 1 000 | 3.048
l ‘ Age -.015 030 241 1 E24 .a8h
sex(l) -120 283 80 1 G772 Ba7
Linear Binary IOgiS’[iC Constant -.4a0 351 1.948 1 163 613

a.Variablei(s) entered on step 1: ST_LT, Age, Sex.



Rosner B. (2016). Fundamentals of Biostatistics 8th
Edition. Boston: Cengage Learning.
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