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Degiskenler
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Karistirici-Confounding
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Ogrenim durumu



Orneklem

* Bir evrenin tamamini temsil
etmek Uizere evrenin bazi
tyelerinin secilme islemi

* Kisi, yer, zaman ozelliklerine
gore evreni temsil etmeli

e Calismanin tasarimina goére
uygun buyuklikte

 Olasilikli secim yontemi ile
belirlenmis

Arastirmada temsil edilmek istenen populasyon
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Evrenden segilen ve evreni temsil ettigi dusunulen grup



Ornekleme Yontemleri

* Olasilikhi OY * Olasiliksiz OY
* Evrendeki her birimin * Evrendeki birimlerin secilme
hesaplanabilir bir secilme olasiligi bilinmez
olasihigl vardir e Kotz
¢ BaSit raStgele ° Kartopu
¢ S|Stemat|k ° Amagh
* Tabakal * Uygunluk
* Cok agamall e Gondlluluk

e Kuime



Basit Rastgele Ornekleme

* Rastgele sayilar tablosu
* Evrenin homojen olmasi ve tim bireylerin listelenmesi gerekir

e Sorunlar
* Evrendeki kisi sayisinin fazla olmasi

* Daginik yerlesmedeki bireylerin listelenmesi




Basit Rastgele Ornekleme

75061 37674
76831 58678
66558 37649

1~ 33266 66583

i 900 k|§|||k 12032 51414
14063 93104

EB\/FEBT] 41701 73117
38605 29341

« 80 kisi ornek s

75100 10431 20418 19228 91792
31687 93205 43685 19732 08468
90870 12462 41810 01806 02977
97395 20461 36742 02852 50564
38370 00249 30709 72605 67497

T27T17 68714 18048 25005 04151
42314 33049 21933 92813 04763
80151 33835 52602 79147 08868
09610 04638 17141 09227 10606
45117 33827 92873 02953 85474

t)EBIirIEBrT1€3 12138 53010 15838 16805 61004 43516 17020
38224 29301 38109 34976 65692 98566 29550
31199 92558 04985 51092 37780 40261 14479

86210 11808
04689 87130

45147 97438 60022 12645 62000
08153 84967 64539 79493 T4917

84987 28759
21283 07044
33226 55903
71168 57609
50414 31966

14733 24550 28067 68894 38490
37284 13211 37485 10415 36457
43817 22250 03918 46999 98501
77904 74244 50940 31553 62562
87154 12944 49862 96566 48825

27429 72918
62966 12468
71020 17265
54714 02401
09834 11333

78134 48407 26061 58754 05326
14015 04014 35713 03980 03024
64074 64629 63293 53307 48766
26831 19386 15457 17999 18306
31706 26652 04711 34593 22561




Sistematik Ornekleme

* Evrendeki kisileri listesi
* Secme birimi

* Evren buyukligi/ornek bayikIGgi
* Sorunlar

* Evrenin dongu icermesi

* Evrenin homojen olmamasi
* Daginik yerlesim




Sistematik Ornekleme

* Ornek:
* 80 hasta dosyasindan 10 hasta belirlenecek
* 830/10=8 hastadan biri alinir
* |k kisiyi rastgele belirle
¢ 2-10-18-26-.....




Tabakali Ornekleme

* Evren belirli bir 6zellik yoninden homojen degilse,
orneklemde temsiliyeti saglamak icin o 6zellik ydontnden
tabakalanir

* Yas, cinsiyet, egitim durumu vb

* Her tabakanin buyukliugine gore tabakadan ornek secimi
* Basit rastgele
* Sistematik



Tabakali Ornekleme

* 530 kisilik evrenden, egitim durumlari ile orantil olacak
sekilde 80 kisi secilecek

M Kisi Sayisi Tabaka Agirhgi Ornek biiyuklugii

Okur-yazar 20 20/530=0.037 0.037x80=3
degil

Okur-yazar 30 30/530=0.056 0.056x80=4
IIkdgretim 30 80/530=0.15 0.15x80=12
Lise 150 150/530=0.28 0.28x80=23
Universite 250 250/530=0.47 0.47x80=38

Toplam 530 80



Kiime Ornekleme 44 i P

* Bireyler degil gruplar 6rnek olarak belirlenir | ; : , si s : : , |
* Mahalle, koy, sinif vb
e Kimeler basit rastgele veya sistematik drnekleme ile belirlenebilir

e Kimeler birbirlerine gore homojen, kendi icinde heterojen olmali

» Ornekleme hatasi yuksek
* Desen etkisi



Cok Asamali Ornekleme

* Birden cok asama ya da
* Birden cok 6rneklem secim yonteminin kullanildigi 6rneklem



Orneklem BUyUkligu Hesabi

e Calismanin tipi
e Calismanin amaci

Verinin turu

Istenilen giic

Belirlenen Tip-1 hata duzeyi
Etki bayuklGgu
 Klinik olarak anlamli kabul edilebilecek en kucuk fark

Testin yonu
e Saglik arastirmalari genel olarak iki yonlu



Programlar

Expand All | Collapse
y Home
- Info and Help

° O p en E pi ~@ Language/Options/Settings

M}l Open Source Epidemiologic Statistics for Public Health

- Calculator Now in English, French, Spanish, Italian, and Portuguese
-5 Counts

* GPower -
. =] Std.Mort.Rat : s
| W Suutiah Version 3.01 Updated 2013/04006 Try it in a Smartphone browser!
- +{) Proportion

° 1 - [ Two by Two Table

S am p S 1ze - ) Dose-Response OpenEpt provides statistics for counts and measurements in descriptive and analytic studies, stratified analysts with

- +[) Rby CTable exact confidence limits, matched pair and person-time analysis, sample size and power calculations, random

() S AS - [} Matched Case Control numbers, sensitivity, specificity and other evaluation statistics, R x C tables, chi-square for dose-response, and links
- ) Screening to other useful sites.
E-E3 Person Time N S
- =0) 1 Rate OpenEpi 1s free and open source software for epidemiologic statistics. It can be run from a web server or

downloaded and run without a web connection. A server 15 not required. The programs are written in JavaScript and
HTML, and should be compatible with recent Linux, Mac, and PC browsers, regardless of operating system. (If you
are seeing this, your browser settings are allowing JavaScript.) The programs can be run in the browsers of many

~[) Compare 2 Rates
E-E3 Continuous Variables

- ) MeanCI : ;

- +[) Median/ile CI 1Phone and Android cellphones

L) ttest . ; o~ i ,

L) ANovA Test results are provided for each module so that you can judge reliability, although it s always a good 1dea to check
@jISampIe Size ) important results with software from more than one source. Links to hundreds of Internet calculators are provided.

~{] Proportion

The programs have an open source license and can be downloaded, distributed, or translated. Some of the
components from other sources have licensing statements in the source code files. Licenses referred to are available
in full text at OpenSource org licenses. OpenEpi development was supported in part by a grant from the Bill and
Melinda Gates Foundation to Emory Untversity, Rolling School of Public Health.

- [} Unmatched cC
- [} Cohort/RCT
“{) Mean Difference

\. J




Ornek-Kesitsel Arastirma

* lzmir Bornova’da DM prevalansi belirlenmek isteniyor
* Bornova nufus=452 867
* DM prevalansi=%20
* Hata payi=%4



Expand All | Collapse

¥ Home

@] Info and Help

@ Language/Options/Settings
~{) Calculator

=43 Counts

- ~{) std.Mort.Ratio

-{] Proportion

~{_) Two by Two Table

~{_) Dose-Response

-] R by C Table

-] Matched Case Control
~{_] Screening

E-£3 Person Time

-] 1 Rate

~{} Compare 2 Rates
=-£3 Continuous Variables
-} Mean CI

~{) Median/%ile CI

- t test

) Unmatched CC

«{) Cohort/RCT

. ) Mean Difference
#-{] Power

----- ) Random numbers

BS Searches

««««« ) Google--Internet

Start

m Results Examples Help

Start Enter m Examples Help

Sample Size for Frequency in a Population

Population size(for finite population correction factor or fpc)(V): 452867

Hypothesized % frequency of outcome factor in the population (»):20%+/-4

Confidence limits as % of 100(absolute +/- %%)(d): 4%

Design effect (for cluster surveys-DEFF): 1
Sample Size(#n) for Various Confidence Levels

Equation
Sample size n = [DEFF*Np(1-p)l/ [(d%/Z3)_y/2*(N-1)+p*(1-p)]
Results from OpenEpi1, Version 3, open source calculator--SSPropor

Print from the browser with ctrl-P
or select text to copy and paste to other programs.



Ornek-Vaka Kontrol Arastirmasi

* COVID-19 tanisiyla yatisi yapilan hastalarda kardiyak
komplikasyon gelisimi icin risk faktorlerinin belirleme

* Temel bagimsiz degisken sigara kullanma

* Kardiyak komplikasyon gelisenlerde sigara kullanimi
%10

e Kardiyak komplikasyon gelismeyenlerde sigara
kullanimi %6

* %95 gliven dlzeyi ve %80 glig
* Ornek biyukluga?




Expand All | Collapse
¥ Home

@] Info and Help
----- @ Language/Options/Settings

~{J Calculator

=43 Counts

- ~{) std.Mort.Ratio
[} Proportion

~{] Two by Two Table
~{) Dose-Response
-{) R by C Table

-{_] Matched Case Control
~{) Screening

=43 Person Time

-} 1 Rate

~{)] Compare 2 Rates
=-£3 Continuous Variables
~{) Mean CI

-] Median/%ile CI
- t test

~{) ANOVA

P ) Mean Difference
®-{] Power

~~~~~ {) Random numbers

E]+5] Searches

----- ) Google--Internet

Samnla Sizae far lInmatehad Caca Cantral Stiidv

Twi

Pov

Odt

Sample Size for Unmatched Case-Control Study

For:
Two-sided confidence level(1-alpha) 93
Power(% chance of detecting) 80
Ratio of Controls to Cases 1
Hypothetical proportion of controls with exposure 6
Hypothetical proportion of cases with exposure: 10
Least extreme Odds Ratio to be detected: 1.74

Fleiss Fleiss witl
723 772
724 723 772
¥ 1446 1544

Sample Size - Cases
Sample Size - Controls
Total sample size:




Ornek-RKC

* Sepsis hastalarinda steroid tedavisinin etkinligini belirlemek
* Steroid tedavisi alanlarda mortalite %12
* Kontrol grubunda %20

* %80 guc, %95 guven duzeyi
* Orneklem buyuklugi?



Expand All | Collapse
¥ Home

#-{7] Info and Help
----- @ Language/Options/Settings
~{) Calculator Sample Size X _Sectional Cohaort & Randomized |
=53 Counts . . . . .
() Std.Mort.Ratio , Sample Size:X-Sectional, Cohort, & Randomized Clinical Trials
Q) Proportion TS Tyo-sided significance level(1-alpha) 95
"D Two by Two Table wo-stded significance level(1-alpha):
- Dose-Response Power (1-b=t  DPower(1-beta, % chance of detecting): 80
-] R by C Table . . v -
-} Matched Case Control matio of Uney  Rat10 of sample size, Unexposed Exposed: 1
iy ﬁeeiifiT;’E . Percent of Unexposed with Outcome: 20
~0) 1 Rate peresnt et B DPercent of Exposed with Outcome: 12
-] Compare 2 Rates ; -
=-£3 Continuous Variables Odds Ratio: 0.33
-] Mean CI ol . ‘0"
5 medenyseile C1 o R;skAPre\ alence Rano. 0.6
() ttest Risk/Prevalence difference: -8
-} ANOVA
@] Sample Size Percent of Ex
B3 Power
. [} Unmatched CC Risk/Prevalen
-{]) Cohort
{3 Clinical Trial : .
"D x-Sectional Risk/Prevalen  Sample Size - Exposed
-{@) Mean Difference Sample S1ze-Nonexposed

-] Random numbers
E-&3 Searches

----- ) Google--Internet

"D PubMed--MEDLARS Total sample size:




Ornek-RKC

* Anemik 18-50 yas arasi kadinlarda oral ve ivdemir
preparatlarinin 6. ayda etkinligi karsilastirma

* Oral demir ile Hb=10.8%+1.5
e |V demirile Hb=13.5+1.8

* %80 guc, %95 guven duzeyi
* Orneklem buyuklugi?
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- ~[) std.Mort.Ratio

-} Proportion

~{) Two by Two Table

~{) Dose-Response

-] R by C Table

-} Matched Case Control
~{) Screening

E-£3 Person Time

-} 1 Rate

-{] Compare 2 Rates

B-£3 Continuous Variables

-} Mean CI

-} Median/%ile CI

-] ttest

-} ANOVA

=-&3 Sample Size

~{) Proportion

-] Unmatched CC

~[) Clinical Trial
~{) X-Sectional

Start

m Results Examples Help

Sample Size For Comparing Two Means

Input Data
Confidence Interval (2-sided) 95%
Power 80%
Ratio of sample size (Group 2/Group 1) 1

Group 1 Group 2 Difference™

Mean 10.8 13.5 2.7
Standard deviation 1.5 1.8
Variance 2.25 3.24

Sample size of Group 1
Sample size of Group 2
Total sample size

*Difference between the means



Guc Analizi

 Belirli bir buytklUkteki etkiyi saptayacak ornek buyukliginin
belirlenmesi

* Var olan istatistiksel 6nemli sonucu ortaya cikarma yetenegi
* Arastirmanin planlama asamasinda!!



Ornek-Kohort Calisma

* 3. basamak bir hastanede KIKDE tanili olgularda immunsupresyonun
antimikrobiyal tedavinin 72. saatinde klinik basari Gzerine etkisi

* Immunsupresif birey= 41
25 kiside klinik basari (%61)

* Immunsupresif olmayan birey= 152 kisi
e 122 kiside klinik basari (%80)
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B3 Searches

Start

m Results Examples Help

Start Enter Examples Help

Power for Cohort Studies

Input Data
Two-sided confidence interval (%) 95
Number of exposed 41
Risk of disease among exposed (%) 61
Number of non-exposed 152
Risk of disease among non-exposed (%) 80
Risk ratio detected 0.76

Power based on:
_\. ) = - :

Results from OpenEpi1, Version 3. open source calculator--PowerCoho:
Print from the browser with ctrl-P
or select text to copv and paste to other programs.



Sayisal
(kantitatif, nicel)

Sayim
(nitel, kalitatif)

— L Dikotom

B omins
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Normal Dagilim

* Olciimle belirlenen sirekli
degiskenlerin dagilimidir

e Can egrisine benzer

e Dagilim ortalamaya gore
simetriktir

* Egri altindaki bolgede
* Ort£l SS grubun %68.7’si
* Ort£2 SS grubun %95.4°(

e Ort£3 SS grubun %99.7'sini
kapsar .

Ortalama = Ortanca = Mod



Normal Dagilim Kriterleri

* Ortalama = Ortanca = Mod

e Carpiklik (skewness)/Basiklik (curtosis) degerleri

* Histogram

* Q-Q Plot

* Kolmogorow-Smirnov veya Shapiro — Wilk testi
* p>0.05

e Varyasyon katsayisi
e SS/Ort




Veri Toplama Yontemleri

Kayit verileri- hasta
dosyalari, hastalik
bildirimleri vb

<

Sozel yoll\a alinan
bilgiler- dyku, anket,

G5

sohbet, vb
Kayit
Anket
Olciim
Gorusme
Objektif yontemlerle
yapilan gozlem, olcum vb Gozlem

Tezcan S. Temel Epidemiyoloji, 2017



Istatistiksel Anlamlilik Testleri

* |ki grup veya iki degisken arasinda gdzlenen bir fark/iliski rastlantisal
midir, gercek midir ?

* HO= Farksizlik hipotezi

* H1= Alternatif hipotez

* Tek yonlu hipotez: Karbapenem tedavisi alan febril ndtropeni
olgularinda mortalite seftazidim/avibaktam alanlara gére daha
dusuktur

 Cift yonlu hipotez: Karbapenem tedavisi alan febril nétropeni
olgularinda mortalite hizi seftazidim/avibaktam alanlardan farkhdir




H =Farksizlik hipotezi

H,= Alternatif hipotez

Hipotezler
p degeri
Sansa baglh hata /
Orneklem I
Testin anlamhhk bliytldugut*
diizeyi
\ H, Dogru H Yanhs
H Red Tip 1 hata gercek pozitif
0 o 1-8
H kabul | 9€Tcek negatif | Tip II hata
0 1-a 8

Cift yonlii

Gug
Anlamh farki
bulma olasihgi



Guven Araligi

* Belli bir gliven derecesinde gercek degerin bulundugu araliktir.

e Calismalardan elde edilen tahminler degiskendir, tekrarlandiginda
ayni sonuclar elde edilmez.

* |statistik testin anlamhligi ve 6rnek buyuklugu ile ilgili bilgiyi de verir.

* Genis GA riskin degiskenligini ve calisma grubunun klictk oldugunu
gosterir

* %95 GA= Ort £ 1.96SH



Anlamlilik Testlerinin Seciminde Onemli
Noktalar

* Grup sayisl
* Gruplarin bagimhlik durumu
* Bagimli:
* Ayni kisilerin farkli zamanlarda birden fazla élcimu
* Ayni kisilerin/yontemin farkli kisilerce olcim{i
* Bagimsiz
* Veri tipi
o Kalitatif/kantitatif



Sayisal/Kantitatif veri
l

Karsilastirilacak gruplar

2’den fazla grup

]

Normal dagilima uygun Normal dagilima uygun

I

Normal dagilima uygun
Normal dagilima uygun

Nonparametrik

Nonparametrik

Nonparametrik

Nonparametrik




Kalitatif/Nitel Verileri

* Ki-kare testleri
* Gozlenen ve beklenen degerlerde fark olup olmadigi

e Dort gozlu duzende
* Egimde ki-kare

* Cok gozlu duzende
* Mc-Nemar



Kaynakca

« Hayran M, Hayran M. Saglik Arastirmalari icin Temel Istatistik.
Ankara, 2018

» Aksakoglu G. Saglikta Arastirma ve Cézimleme. Izmir, 2013

* OpenEpi: Open Source Epidemiologic Statistics for Public Health,
Version 3.01.



