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Roles of statistics in research

Aim: Use information from a sample of individuals to make some
inference about the wider population of like individuals

* Design

Population How many subjects ?

It is not possible to collect
data from all individuals. l

Study Sample size calculation
population & sampling technique

Sample should represent the target population;
ideally by random sampling « not feasible

Subjects’ characteristic should be described
so that their representative can be judged.

= [nclusion/Exclusion criteria

= Data Analysis
= Data interpretation

Select appropriate
statistics



How to choose appropriate statistics

Issues to consider:

= Type of outcome variable
= Objective of your study >

AU HIRLTNE TR

o YgUUAN
= Number of study group P
= Data independence o> ANUSUNLE/
« Data distribution U1y

Outcome variable is “what the researcher is measuring or observing”.



Variables in statistics
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No. || Age | Sex | Ane | Rbc Hb | MCV | MCH | RDW | SF CRP ;}I Il; HbEA 2/ ol
1 29 F Y 425 | 119 | 812 | 28.1 | 181 | 34.6 n A2A | 29 n
) 15 F Y 388 | 11.3 | 835 | 291 | 18.2 | 471 P EA 28 n
3 30 M Y 435 | 116 | 809 | 26.6 | 184 | 56.8 n A2A | 31 n
4 32 M Y 497 | 10.7 | 65.0 | 21.5 | 20.2 | 58.5 n |A2AH| 13 P
5 24 F N 474 | 123 | 80.6 | 259 | 175 | 2294 n EA 26
6 50 F Y 549 | 104 | 59.7 | 189 | 21.2 | 174 n A2A | 21
7 1 F Y 3.6 10.8 | 8.5 | 301 | 174 | 179.6 P A2A | 3.2 n
8 68 M Y 3.63 | 109 | 8.0 | 299 | 178 | 483 n A2A | 27 n
9 30 M N 421 | 143 | 831 | 29.1 | 16.7 | 488 n A2A | 29 n

10 17 F Y 404 | 11.2 | 824 | 27.7 | 17.7 | 60.8 n A2A | 3.0 n

Avariable is any characteristic, number, or quantity that can be measured or counted.



Types of lvariables

a'quality’ or'characteristic' of a data unit,
(‘what type' or ‘which category’)

a measurable quantity as a number,
(‘how many' or 'how much)

Continuous <« Variab'.e —> Ordinal




No. | Age | Sex | Ane | Rbc | Hb | MCV | MCH | RDW | SF | CRP tI;II E; HbEA 2/ a!
1 29 F Y 425 | 119 | 81.2 | 281 | 181 | 34.6 A2A | 29 n
2 15 F Y 3.88 | 113 | 835 | 291 | 182 | 471 EA 28 n
3 30 M Y 435 | 11.6 | 809 | 26.6 | 184 | 56.8 n A2A | 31 n
4 32 M Y 497 | 10.7 | 65.0 | 21.5 | 20.2 | 58.5 n |[(A2AH| 13 P
5 24 F N 474 | 123 | 80.6 | 259 | 175 | 2294 n EA 26 n
6 50 F Y 549 | 104 | 59.7 | 189 | 212 | 174 A2A | 21
7 1 F Y 3.6 | 108 | 8.5 | 30.1 | 174 | 179.6 A2A | 32 n
g 68 M Y 3.63 | 109 | 86.0 | 299 | 178 | 483 n A2A | 27 n
9 30 M N 421 | 143 | 831 | 291 | 16.7 | 4838 n A2A | 29 n

10 17 F Y 404 | 112 | 824 | 277 | 17.7 | 60.8 n A2A | 3.0 n

= Continuous variables: Age, Rbc, Hb, MCV, MCH, RDW, SF
- Categorical variables: Sex, Ane, SF, CRP, Hb-type, HbA2/E, o.°




Variables in studies dealing with risk factor/prediction or experiment

Dependent vs independent variable

Independent Dependent

variable variable

The variable that is changed The variable being tested or measured
or controlled. = XX < ¥ (outcome variable)



Questions to ask before choosing statistics

» What is the main objective? (in term of
statistical point of view)

- Estimation
- Comparison
o Relationship/Prediction

hat is the main outcome variable?

W
« What is the type of outcome variable?
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Choosing appropriate
statistical analysis for medical
science research



1. Continuous outcome variable



Yaguszasn: syunueedsluusseins « Normally distributed data

One group: Mean with 95% Confidence interval (one-sample t-test)

Taguszana: 1WisufigupmaeseriNngu

2 Nay 11NN37 2 N
@‘321% ludass ?)Tg ”laJTaaz
Independent t-test  Paired t-test | One-way ANOVA  Repeated measure ANOVA




Tnguszava: ausnuredeluusseins @ Non-normally distributed data

= Median with 95% CI| (one-sample Sign or one-sample Wilcoxon)

nastgeu: WsyuliguaAl median

2 nNau 1NN 2 NQU
5?1’38 11idass dass 1dass
Mann-Whitney  Wilcoxon-signed Kruskal-Wallis test  Priedman test
U test rank test
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1.1 ¥19UIAAINUHUNWUS @ Pearson correlation: r (95% CI)
@ Spearman rank correlation; r (95% CI)

1.2 U1y (prediction/risk factor)

Y = 1; X =] Y = 1; X > 1
(Bivariate analysis) (Multivariate analysis)
Simple linear regression Multiple linear regression
Kendall-Theil Sen Siegel nonparametric linear regression



Relation between two continuous variables

Assumptions for Pearson’'s correlation

- Jwovariables are observed on a randomsample
of individuals.

- At least one of the variables have a normal
distribution.

-~ Nooutliersin either variable




Common misuses of correlation

- No background knowledge on the link between two variables

(large number of variables, then pick out just those which are statistically significant.)

- Mixed samples (different subgroups)

- Assessing agreement (one variable measured with 2 methods)

Misuse of correlation is so common that some statisticians have wished
that the method had never been devised (Douglas G. Altman).



Lessons in biostatistics

Understanding Bland Altman analysis

Davide Giavarina Biochemia Medica 2015;25(2):141-51

Summary and highlights

If you want to evaluate whether the differences
between two measurements of the same sub-
stance are significant, study the differences, not
the agreement. The correlation between methods
is always misleading and should not be used for
assessing the method comparability. The B&A plot
analysis is a simple way to evaluate a bias between
the mean differences, and to estimate an agree-




Bland-Altman nlot for method comparison studv
MmuI9Y: 11 RBC indices NNSIINAIEIASOIASIHIDAIEDANIUUR 2 1ASaY uanfiaunsaly?

+1.96 SD
4.8

% -1.96 SD
-4.5

Mean of LH and XN Mean of LH and XS

Chaitriphop et al. Clin Lab, 2016.



2. Categorical outcome variable
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MUszasn: aunuAdndiuluuszeins

* Proportion (percent) with 95% Confidence interval (Z-test)

€

WMUSEANA: LWUIYULNYUFAAAIUTENINNAL

2 Nau 1NN 2 NQU
?J'Tz l1dass 52138 Iﬁ?aﬁg
Z-test :
(¢test or X X~ test Generalized estimating
N tions: GEEs
(Z-test or McNemar ¥°) equa '
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WY UsEANA: pudunusnIedadeides

Y =1 X =1 Y = 1; X > 1

(Bivariate analysis) (Multivariate analysis)

N N

§Tag 118z 5T?8 l1idass
RR or OR (95% CI): Unconditional

logistic regression;
p-value —> A
v Y

OR (95% CI) Conditional logistic regression;
p-value -> Mcnemar ¥° p-value -> Mcnemar ¥

p-value -> Y°

Odds ratio; OR (95% CI)



Choosing appropriate sample size formula



Key concepts

= There are several formulas for sample size estimation.
= Oneformula cannot be usedin all designs.

« Different designs (objectives) need different methods of
sample size calculation




Issues to consider:

= Objective of your study |

= Type of outcome variable

= Population size (finite or infinite
population)

=  Number of study group

= Data independence

= Data distribution
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Objective = Estimation

Outcome variable Population size (N) Sample size formula; for
_~» Known > Finite population proportion

Categorical <

> Not known > Infinite population proportion

_» Known > Finite population mean

Continuous <

~* Not known > Infinite populationmean




Objective == Comparison between 2 groups

Outcome variable Data independence Sample size formula; for
~» Dependence > Two dependent proportions
Categorical <
> Independence > Two independence proportions
~» Dependence > Two dependent means

Continuous <

> Independence > Two independence means
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Others = search fromthe internet or consult statistical software

Use ‘statistical test’ as a keyword; e.g.

»  Sample size for ROC comparison
- Sample size for correlation coefficient
- Sample size for ANOVA

-  Sample size for Chi-square test
R elC.

Use ‘study design’ as a keyword; e.g.
- Sample size for method comparison
» Sample size for case-control study

Sample size calculation on a smart device IE



~ 4Studie

N

n4Studies: Sample Size Calculation for an Epidemiological Study on

a Smart Device

Chetta Ngamjarus

Sample size Q&A

ESTIMATION

Infinite population mean

Finite population mean

Infinite population proportion

Finite population proportion

HYPOTHESIS TESTING

One mean
for comparing with a reference value

One mean
for superiority or non-inferiority study

One mean
for equivalence study

One proportion
for comparing with a reference value

Estimating an infinite pop. proportion
Formulalref]: @

Proportion (p) = 0.5

Error (d) = 0.05

*p and delta must be a range of 0 to 1.

Alpha (q) = [ 0.01

Cluster sampling? “E

Sample size (n) = 385




LUUNNYRN 2

IAnUIEH9ANTTIAULULTIHEH

La=NISLRNSNRANAEDU



AT

AILUINAVAN

UL ANALUS

A0RNAEDU

omsINSiRN1z Iegluguae

LUNAIUTLAN 2 AU1SUUSNNSN

-3

159UIUASS
AIUFURUSIZ I8 IYATIANY

Nz EeR UMD 9sNATN

ANAZLUUAINULATUA FULNFNE

PRIl aLigtI LT

HRUBNEIURHADIZUZLININIT

LUNAIVDUROR

ANUFUNUDIZIINNAN BMI U

cholesterol




1A

AILUSHNAUEN U=l NNAILUS

J0RNFEDU

UGT polymorphisms TUnISNLSN

ARDANINNIZAUNRD

AUFUANUST=AING UGT

nolymorphisms MU AIZAUNRDY

Us=BnSuanslaaisanmnannuasn

19AF M UN1TRRAINUAL LATR

JuAusAUNSiAlsANLE

S0

vy

DU

S
k3] ]

10. UszEnBuarudFuidduungiingsu

(U IALUNUINUA LFEUNSAIUAL

S FULIRNTR LG

ar [-74

‘WIFBINTIRNaF U157 (HuATRnUss e

o

WN=819157)




Selected references

1. Altman DG. Practical statistics for medical research. London: Chapman & Hall/CRC, 1991.

2. Giavarina D. Understanding Bland Altman analysis. Biochem Med (Zagreb) 2015; 25(2):141-
ol.

3. Statistical methods.https://www.healthknowledge.org.uk/public-health-textbook/,
Accessed 21/06/2019.

4. Charan J, Biswas T. Howto calculate sample size for different study designs in medical
research. Indian J Psychol Med 2013; 35:121-126.

5. Choosing Between a Nonparametric Test and a Parametric Test. https://blog.minitab.
com/ Accessed 21/06/2019.

6. Ngamjarus C, Chongsuvivatwong V, McNeil E. ndStudies: Sample Size Calculation for an
Epidemiological Study on a Smart Device. Siriraj Med J 2016; 68: 160-170.
7. Undin fufsn. AfloUfTRNsTadA. vouuAu: Tssanindsutuninen. 2543,

8. WIHAY @13N19. 1ONANTUTENBUNTABY L3BINITATUIUIUIAGIDEN. NATVITIADALAY
USEINIANEnT ANTAISITUNAVANENT UNINYIFUVBULAU. 2560


https://www.healthknowledge.org.uk/public-health-textbook/
https://blog.minitab.com/

Thank You for payjing attention



