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Medical statistics
(QUANTITATIVE METHOD V)
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aOMTINTIMM (Descriptive statistics)
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Statistics

Descriptive | Inferential |
) Statisticy Statistigy
Includes Includes
‘/Collecting vEstimation
‘/Organizing ‘/Hypothesis testing
‘/Summarizing ‘/Determining relationships
‘/Presenting data ‘/Making predictions
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nawils (Variable)

UNEDIANEHUY (characteristic) Tastaya
L1 818 WA WINTIN STAUTIANA ANAY
1ADA NIFUNETAANLANTIA 1A

aauls (variable)

* Qualitative * Quantitative
(Discrete) (continuous)
- nominal - Interval
- ordinal - ratio




Scale of measurement
« Nominal variable (nominal = name) :
VONANEML U blood group, sex, cause of death
e Ordinal variable (ordinal = order) :

VDNAAY 1FY severity of disease

=

(mild, moderate, severe), NI FUYH

(<= 10 ¥, 11-20 YU, >20 YIUADTU)

Scale of measurement

 Ratio variable :
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e Interval variable :
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Descriptive Statistics

« mydauu dngdiunan

(Measure of central tendency)
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Mean = AILRALUDILGATOYN X=——"

Median = ATVBLNINANNUDITRNATNITLNAIAL

Mode
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mM3dannuulsilsiu
(Measure of variability)
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® ¢ ianten ] lAun Range, Standard

deviation, Variance @& Interquartile range
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Range = AININGA AU ANUAFRA

N 2
2 2iq(Xi—n)
Variance = G =
N
S.D. = Square root AR variance

Interquartile range = Q, - Q, %A P - P,
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Coefficient of Variation (C.V.)

A1919  FEuinaudiugs 1ae Unisauduilszaniy 6
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91 (naY) 11 17
aIUga (1nae) 140 170
S.D. 10 10
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Coefficient of Variation (C.V.)

* agillaile
1 = Q ] “I
* ynazinaumINklsUsIunuAILRAs

S.D.
c.V. = T x 100%

o C.V.dsenall#i6 = ﬂ X 100% = 7.1%
= 140 ]

10
C.V.¥s5ua7 6 = = X 100% = 5.9%
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Distribution
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Distribution

Positively Skewwed
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Distribution

Megatively Skewed

. 1
Mean  Median Mode
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(x —s, X+ s) contains approx imately 68% of the measurements
(x —2s, x + 2s) contains approximately 95% of the measurements

(x —3s,x + 3s) contains virtually all of the measurements 20
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Inferential statistics
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Estimation

= Ll U |} |l P2 |
msan¥lungudeeisdenlanlungy
(%4 ] A = Y ]
f1I9814 (sample estimate) e luilszring
. . 1 v
(population estimate) MNilmla

38M5%1A population estimate 1AUA M5HIA

confidence interval
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msuawa confidence interval

Prevalence 9493 HT Glm;wu . L‘I/I'WﬁU 30%
(95% C.I1. = 27%-33%) tiawai

Prevalence 94 HT Tuaguyy . U19ziiA1eg
1 9 { o
TENIN 27% - 33% AIIANNFONU 95%

Sample estimate = 30%

Population estimate = 27% — 33%
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Inferential statistics
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Hypothesis testing

4 ¥
- MIANHIMT0INVNNILUMIAAUNATIUNONATOL
v Y v
. aunagiunas A laem luegdl 2 auudgiu laun
. A a 1 1 (]
1. Null hypothesis #39auuAFIMUDIAY LLANAT 15U
lifinnuuanasves anugndmsuneg HT
52119191/529n3918Uaz 1 ( difference = 0)
2. Alternative hypothesis #T0AUUATIUNIUADN 1T 3]
ANNUANANUDI ANNYATINTUNIL HT 550N

Uszansmenaza (difference 11N 0)
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VHNDHUDY hypothesis testing

Y
1. AeaNUAFIY
o Jd 1 [ v o w
2. MAUANUNAE) 1BU TeAUUITINTY
<] 9 1 @ 1
3. INUVOYAINNYNAIDEY
4. MIAEADA (test statistics)
5. AMUAUA p (probability value)

6. aglSunsolasauuagiy
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VHADHUDN hypothesis testing

Y
1. EUNATIU

o

) Jd 1 1 [ o (Y
2. MUUANUNAN LBU TSAVUITINNY

1< 1 U 1
3. Lﬂ‘]J"'lgl)ﬂiglﬁfﬂ'lﬂﬂQNﬁ’J’é]ElN

4. MIAEADA (test statistics)

5. AMUAUA p (probability value)

6. aglsunselasauuagiy
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ﬂ‘liN!‘lJ%El‘lJ!ﬁﬂ‘]JNﬁﬂ“lﬁﬂi?%ﬁﬂﬂi@x‘lﬂ31uﬁul§9ﬂ‘lu

NN Ie-riasaIgaana 40 Yuuhl
(observed table)

e AMNAULABAEY | ANNAULRDALNE 39U
Al 9 41 50
(N 21 29 50
3 30 70 100
Chi-Square P-value
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> (o—e)=0

2
Chi — Square = >_ (© _EE)

Chi-Square = 3.84 p-value 0.05

degree of freedom=1
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ﬂ1‘5N!‘lﬁﬂﬂ!‘ﬁﬂ‘ﬂﬂﬁfﬂ5ﬂi?%ﬁﬂﬂi®ﬁﬂ31uﬁu!§®ﬂ

Tunguine-vigjsargaaua 40 Yaul

(expected table)

(WA AMNAULABAF ANAULABALNG et
%18 15 al|b 35 50
(GTK 15 c||d 35 50
33U 30 70 100
Chi-Square P-value
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ﬂ"l‘i]x‘l!ﬂ%ﬂ‘ij!ﬁﬂﬂwﬁﬂ1iﬂ’§’3ﬂﬁﬂﬂﬁ’ﬂx‘lﬂ?]ﬂﬁu!aﬂﬂ

Tungume-vigisergaaua 40 Yl

(WA ANMNAULABAEY | ANNAUREALNE 39
B8 9 41 50
N4 21 29 50
3 30 740 100

Chi-Square 6.86

P-value 0.0088
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m3suama hypothesis testing

o

. FEAUUBTIAYAI

A A
05 %99 .01 130 .1

. M p lam'ls

U

v ]
ulllﬂld

N

szaula

v Y (V] 0o W d':j Yy A ]
WoanNszaUtadmInNAglInse lu

Yy v

e DUBHNI HAAINNIEY

o

aIAYNA DA

32

24/06/56

16



m3suama hypothesis testing

o g )

Y 1 W A 1T 12 o
DUMNUNUIDUINNIN ﬂthiJuEJﬁiﬂﬂmNﬁﬂ@]
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= d' Y Aan d' 1
«  P-value A9 Tomanag ldamadamuinulunqgu

Y 1 A 4 . I a
AIDYNYITONINNITNT null hypothesis L‘]Jl!ﬂi]"llli]ﬁ\i
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msudana

Y o A
DIANVYENVRIANNAUAOAF T UIWeBIAZ K
1 1 Y 3 1 1 4
TinanaiuTomdazmuanuuana1ausutinge
1 v A 1 9 1
11NN Tagadilal Ueenin 0.0088 130 .88%

= A 1 1 (%
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= A a 9
MIANEINT 901 lomadiia la 2 g

1 A 1 td' =)
1. agilwanianuuanaaluvaznanuasaly
Uszanns Ll Sendn 0a Type I (alpha) error

2. agtwan ludanuuanasluruzinnuaiely
Usewnsdl (58021100 Type I (beta) error
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True Reality

Ha Ho
correct Type |
v Ha
L conclusion error
Decision
Type 11 correct
Ho
error conclusion
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Power & Sample size

Y

~ 1 v o w ana 9 v 1 = ==
. n3dl lunuded AN Nann dosasdenmsanuill
power INBINDYITD b

- Power ABSIUIINTATINADUANULANA NN 1IN DY
359 ulszang

« Power NAWNNY 1- beta (1 - type II error)

Y
Y 3 %
* Power %zﬁuagﬂu Sample size uvian
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an zaz:d' Y
’Jﬁﬂ”l'i‘i/]”l\‘lﬁ’ﬂﬂ‘i/lcl“]mﬁ)ﬂ
lumsnagouauuagu

. t-test NAADUAIINUANAIIVDA continuous variable T2+ 2 NN
\ A . \ \ 4?
. F-test NAadUANNUANATIUDI continuous variable 3311319 3 nqumu"lﬂ
- v v d R . Z; v v 4?
. Chi-square NAAdUANNANNUTVOY discrete variable ALA 2 nqmu"lﬂ
. v v d \ o A o . .
. Correlation NATdUANNFNNUFILHNIA UMY continuous variable

. Regression mue (predict) m dependent variable 210 independent variables
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M0819 t-test

0 0 5 < 5 ! <3 a A ll
A1 uric acid TuAnN mongolism uanA9INRNYnAYTe 13
3 ! . ; ] . ] a

Null hypothesis : 11 uric acid Twian mongolism mmnuanina
MruaszAed AN .05

<3 9) T W 1 < Qs}l 1
!ﬂﬂ%ﬂ@jﬁi“ﬂqu@lﬁﬂﬂwlﬂﬂﬂﬁﬁ'@\iﬂtjll

o Y a 9 a o Ya Aaa
Wveyaaun Ilsunsuneuiunes IagleIsnmsneana ttest
WA ;AN p-value = 0.02 %x‘]‘ﬂf]!fdﬁ null hypothesis

1 @ ; . ] qaj 1 J @
A3UNa21 32AY uric acid THANNIADINQUUANAIINY
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(130819 correlation analysis

1 [ ] J v 1 A ] Y
- A1 FBS dunusiua1 HbA, C ¥ie lludihenniy

v

» Null hypothesis : A1 FBS liiduiusiua1 Hba ¢ ludihemmanu

v
v =

o MUUATZAVWET NN .05

g

< 1w [} 1
- inudeyan FBS uaza1 HbA C Tunquéalednedihennyam

a 9

Q. Y a J Ja aa i
C Lﬂ"ll’E]‘J‘;llﬁﬂ‘]JlfllTTﬂi!LﬂiiJﬂﬂiJW’JL@ﬂiIﬂﬂi“ﬁ’)‘ﬁﬂﬁ‘lﬂ%‘lﬁﬂ@l correlation
« Wa:f1r=0.8 A p-value = 0.03 %Q‘]Jf]lﬁ‘ﬁ null hypothesis

v [

1 1 @ 1 o v
- a3Ywad1 A1 FBS AU HbA C Hanuduiuiiluszaua
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+1 Strong positive linear relationship

0 No linear relationship

-1 Strong negative linear relationship
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ﬁfluﬁm Confidence interval

v Y A v a o A U
o ﬂ1i’)ﬂ1ﬂ§31ﬂ’J1NQ"Q!ﬂaﬂm@quﬂliﬂuw]ﬂuﬁﬂuﬂﬂ6ﬂ3

=

szima dmsanen 2550 Haunmls 2 luefanadl
msanelul msfny 2530 A population

mean=165 %.3. population standard deviation 10 %.\.

v A L% dd' =
uazmmgwmummuwmmauﬂm HNIINITNY

uuvlasdng
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Sample estimation

o SanugundevesiiniSaumeiisesidie I
MsAnE 2553 $11091 100 Auitldonmsga
RREANENGN sample mean =170 ¥.4. S.D.=8
%.4. MHAAIIAT population mean A5
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distribution of sample means

34.1% [ 34.1%

+1.966x = 95% 2

Population estimation

95% confidence interval V9N U

- x*1960,

= 170 =1.96 w10
100

= 168-172 %.4.
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% L

95% CI @1%5UA1 Prevalence

9 Jdi1 v A o’as.z) =\ o'/ A
0198103 INMINGEUENNITUA3 Nlszmeiaen a5V
dadrudmsu wisa n.fosaz'ls 2

Y o 1 v A d’:j ~ o
« omsguinissuuwndFul3 lszma 11 100 A
1 ¢ g
WU LABANTIA 0. 40% FUTU sample estimate

* 11311 Population estimate ﬁﬂﬁiﬂﬂi%@"@li

Vp(1-p)

95% CI 284 Prevalence (P) = P i 1. 96T
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95% ClI ﬁ1ﬂ%J1J?1'1 Prevalence

. 95% CI §115UMIa0AN5TA N.1A1

[0.4%(1—
044196 04*(1-0.4)
v100

« = (0304 -0.496)
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d o LY
M313zgnan 95%CI a1151 sample size

=

INgAT 95% CI Yoq P = pil_geu
Y ﬁ
interval = +£1.96 ps-ﬁ— P)
PA—p)
il = +1.96——F—~

} Vo
n=22 =~ PA— P)
- (A—x /2) d 2
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