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A Reseaich process of aegumogwedbe process of inventing somethi
using a systematic sciemtfipedbessesearch topics, research gues
reviews, research tools creation, data collection, data analysis or s
conclusmn and publication.

A Reseahals evolved over many generations to develop processes tc
possible or to produce results that are as close to reality as possib
from the process of acquiring knowledge that has been accepted.
can divide into different eras starting from the ancient times Aristot
present.

Answers
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Statistics for Public Health Reseaurc

Statistare essential for summari:
health research and other fields of st
The correct selection of anal
essential in amelexbte concarmborefer

them to the study gooqpukteon
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Process of conducting public he#lth \
Research ques i-ﬁ i . Research protocol
e . iterature revie
Defining research topi Research proposal
Data analys<ﬁ lecti Research/to Is.
Synthesis Data co ect|o<: Interventions
Reportl_ng resea;DE Publication Research
Discussion / Co S
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Statistical Processes

Populatior Random o Sample

Inference .
Parameter? Statistics

U Estimation
U Hypothesis testing
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PopulatBsample

Populatitre:total number of us#nplae group of some thj
with qualifications as determipad loy tihe population studi
researcher that is interested|ioostaldgionstfer referring to
conditions such as people,| ampomlfation. A good sample
organizations, some things, gite characteristics that can
the population.

Statsiis

U Mean [
S Standard Deviation S 8D
s2 Variance S/SB
M Correlation Coefficient r

P Proportion P
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Components of research process

Data collection form
(1 set of questionnaires)

Craestiormuairs

Population (IN)

Data layout

Omne ¢uestionnaire became one row of data.

- o\-yariable{ ve [ w3 [ Va4 [ w5 [ .. | Wk

I
1
Truth +( Noise 'l g
4
yd AN :
&
. Random < s .
Bias D 2 A
Error Data 5 Primary Data
¥ E > -
Ilinimization Cruantification . A S e CO n d ary D ata
L - n
o I I I I
Study I I
design |
r 1
‘ Dependent variable (Y I o ‘ Independent vanable (X) I
| |
‘ Continuous I ‘ Categorical I ‘ Continuous I ‘ Categorical I
v v v v
see Diagram 2 see Diagram 3 X (8D.) Percentage
Median{ Min: Max)
o o : : or categorize then
Need statistical inference, 1.e. estimate or test the calculate percentage
parameter that dezcribing the population vsing
the statistics that obtaun firom the sample.
MNo statistical iuferleuce is needed.
Band'ihinkham rop ' Some X might be further analyzed with Y, depending on
A . .. . X 3 the resemch objectives.
Applications of StatisticK nukftekkavensity
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't Action Research :
1 U Participatory Action Resgarch

. : ~ " U Research and Developnient
Typescof:Research LS e e

I'ti Evaluation Research '

Qualitative e Quantitative

. Observatipnal Experimental
Descriptive Analyti¢al | Quaskperimerjtal Randomized
controlled

Crosctional Casontrol

Bandihinkhamrop
Applications of StatisticK huResavensity
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Statistics for data an:

1 Descriptive Statistics
AEprain or summarize the characteristics of -
2 Inferential statistics

AEprain or summarize the characteristics of the p
-Hypothesis testing

>null hypothgsis: H
>alternative hypgthesis: H

-Estimation
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Descriptive Statistics

e T
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Descriptive Statistics

9,3,1,8,3,6 o
Mean —=> 9+3+1+8+3+6=30 => — :5

30+6=5 n
Median ==> 9.3,1,8,3,6 => n+1 =45

1,3,8,9 )
Mode ==> 9,@1,8,@6 =3
==> =

VaxMn 3@& 36 91
Range ==> 9,3,1,8,3,6 =8

9-1=8

S.Kittipong 13



Quantile

1 Quartile = distribution is divided into quarters

1 2 3

2 Decide = distribution is divided into tenths

5

3 Percentile = distribution is divided into hundredths
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Inferential statistics

Hypothesis testing

Assign a significaptedevpbsibility of error:
-Determine whether to rejekf) or not reject (
-Set at ledl0@s,680 Populé@d)s

Find thegue to summarize the results of the hy

-Take the statistical value to calculate from a comg
to therobability disttyipetion
-Take pvallue compare with the level of significance
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Statistical estimation can be divided into 2 type

1. Point Estimation

It Is an estimate of a populatiarspayi@wtdteeeatoulat
calculating a statistic from the sample data. Then bri

estimate of the parametdrarsuOiRaathe, RR value, etc.

2. Interval Estimation

It is an estimation of the parameters of the populati
two values, the lower limit and the upper limit. Tikisi
Estimatiqri:@&&vel PEJ uppe @nfidemmterval: Cl

on.
ue |
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Summarizing results of data analysis for he

For describe
ANumbePercentage

AMean+Stadéaiaticﬁ§n.D.
. AMedian +#WNax

For inference
ASignificance Jealele p
A Effect size
AConfidence Interval
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Statistics choosing

Classity Type of .

measureme

Statisti

and data ty research

T — —
S.Kittipong 18



Measure of variables

U Nominal scale

Exmender, marital status
U Ordinal scale

Exp: education level, knowledge level
U Interval scale

Expgemperature, knowledge scores

Exp: age, weight
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Types of D¢

1 Categorical data
Obtained frolarthesmlaan®rdinal sc:
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2 Numerical data

Obtained fromiehesstaleand
Can be dividagpato

-Continuous Th&adata obtained as numbers betwe
be decimal, for example, the weight thatXgs decimal

-Discrete da&da from events values cannot be ¢

such as the number of patients, the number of
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Grouping by data type

IW> Categorical data
. Ordinal scal

Interval scal ! .

[
J
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Type of outcome data determines the

Proportion Rate per “space”

(Prevalence
Or Median survival

Risk) Risk of events at T,

Linear Reg. Logistic Reg. Poisson Reg. Cox Reg.

Bandihinkhamrop
Applications of StatisticK nuReskavensity

T ——eeee
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Categorical [ Continuc}us

= b

- Proportion, Prevalence |- Mean (SD)

- Risk difference (RD) - Mediavif:Max

- Odds ratio (OR) - Mean difference

- Riskratio (RR) - Correlation coefficient :
- Chi-square - ANOVA
- McNemartest -ttest, -Pearsonds c¢or 1 el
-Logistic regression - Linear Regression, ANCOVA
-Generalized Linear Model [GLM] - Generalized Linear Model [GLM]

S.Kittipong 24



Statistical Analysis Plan (S
For Categorical Outcome

Kittipong Sornlorm, Dr. P.H.
Faculty of Public HealttKhonKaenUniversity



Categorical Outcome

Type of the categorical outcome
-Dichotombuseages()yegadé)no
-Polytomddarital statugl€¢, married, separatec

widowed
-OrdindDepressive sysopidmial, Mild, Mode

Moderately Sevegre, Severe

Primary target of estimation

-Proportion, Prevalence
-Risk difference (RD), Odds ratio (OR), Risk
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Categorical Outcome

Research Question
-What ar& desociated witlkthe
-What ar&$hfuenciny.tlie
-What is the magnitude of theael&¥@®rships c

Modeling
-Unconditional logistic regression
-Conditional logistic regression
-Generalized linear models



Example

Dataset : MultigeoigisdexIsx

Id

gender
age
weight
height
occupation
Income
fam_income
chronic
golscore
golscore2
golscore3

group

Data description

|dentification Code

Gender (1=male, 2=female)

Age in year

Weight in kg.

Height in cm.

Occupation (1= Employed, 2=Unemployed)
Income of respondents (Baht per month)
Family income (Baht per month)

Chronic disease (1 = No, 2 =Yes)

Quality of life score

Quality of life scanp olimeks

Quality of life scanp Blimeks

Sample groups (1 =Intervention, 2 = Comparison)




Prevalence

Goo(é@ 13043) 293513
I\/Ioder@é 93(2) 846 65)8 642667

Poq2660(1) 403 310 2813339

Level of quality of [y GA)Percental 98oconference I

Good and Moderat8@)| 69.00 60&1/H1
Pod(f) 403| 310 2319 3DH9

Prevalence of a quality of life anigB8Qhe
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Dataset_PHM602-65-01.sav [DataSet0] - IBM SPSS Statistics Data Editor - o X
File Edit View Data Transform Analyze Graphs Utilities Extensions Window Help

wHE ID ey FLIE A EE J0EQ

SE Visible: 10 of 10 Variables
&id dbgender ¢ age & weight & height a)occm:]patiu &b income a)t’amn;iem:o & chronic ¢ qolscore ar var var r v ar
1 1.00 2.00 67.00 73.00 162.00 2.00 .00 1.00 2.00 72.00 f‘
2 2.00 1.00 67.00 37.00 163.00 1.00 .00 1.00 2.00 52.00
3 3.00 1.00 62.00 54.00 160.00 200 00 2.00 1.00 84.00 L1
4 4.00 2.00 69.00 57.00 167.00 2.00 2.00 1.00 2.00 33.00
5 5.00 2.00 68.00 48.00 155.00 2.00 2.00 3.00 1.00 73.00
6 6.00 1.00 69.00 45.00 155.00 2.00 2.00 1.00 2.00 43.00
7 7.00 2.00 67.00 55.00 155.00 2.00 2.00 1.00 2.00 63.00
8 8.00 1.00 60.00 64.00 167.00 1.00 2.00 1.00 2.00 57.00
9 9.00 1.00 68.00 61.00 164.00 1.00 2.00 1.00 2.00 61.00
10 10.00 1.00 65.00 60.00 165.00 1.00 2.00 3.00 2.00 53.00
1" 11.00 1.00 67.00 62.00 158.00 1.00 1.00 2.00 1.00 84.00
12 12.00 2.00 61.00 62.00 178.00 1.00 2.00 2.00 1.00 84.00
13 13.00 1.00 66.00 78.00 168.00 1.00 2.00 200 1.00 53.00
14 14.00 2.00 67.00 60.00 155.00 1.00 2.00 3.00 2.00 72.00
15 15.00 2.00 66.00 46.00 150.00 1.00 .00 2.00 1.00 70.00
16 16.00 2.00 67.00 62.00 160.00 2.00 2.00 3.00 2.00 55.00
17 17.00 1.00 65.00 59.00 160.00 1.00 2.00 1.00 1.00 90.00
18 18.00 2.00 61.00 58.00 162.00 1.00 1.00 2.00 1.00 60.00
19 19.00 2.00 62.00! 64.00 156.00 1.00 1.00 2.00! 1.00 66.00
20 20.00 1.00 @ Dataset_PHM602-65-01.sav [DataSet0] - IBM SPSS Statistics Data Editor
&l 21.00 200l File Edit View Data Transform Analyze Graphs  Utilities Extensions Window  Help
22 22.00 2.00
> » tmEeMeaFLIABAES JOEQ
2 24.00 oo O = =z O *|
25 25.00 1.00/ Name Type Width  Decimals Label Values Missing Columns Align Measure Role
2% 26.00 2.00 1 id Mumeric 8 2 id Mone Mone 8 Right & Scale “ Input
27 27.00 2.00 . . .
= 28,00 ol 2 gender Numeric 8 2 gender MNone MNone 8 Right &> Nominal “ Input
-- < 3 age MNumeric 8 2 age MNone MNone ] Right & Scale N Input
. ) 4 weight Numeric 8 2 weight None None 8 Right & Scale “ Input
Data View Variable View : : 8 8
_— 5 height Numeric 8 2 height None None 8 Right & Scale “ Input
B occupation Numeric g 2 occupation MNone MNone g Right &5 Nominal “ Input
income MNumeric 8 2 income MNone MNone ] Right &5 Mominal “ Input
8 fam_income  Numeric 8 2 fam_income None None 8 Right &> Mominal ™ Input
9 chronic Numeric 8 2 chronic None None 8 Right &> Nominal “ Input
10 qolscore MNumeric g 2 golscore MNone MNone 8 Right & Scale N Input
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#2 Dataset_PHM502 DataSet0] - IBM SPSS Statistics Data Editor & Recode into Different Variables
File Edit Vi Transform  Analyze Graphs  Utilities Extensions Window He Input Variable -> Output Variable: Output Variable
B Compute Variable... sz % [4] & id [id] Name
ri . @ b ity Transf . e O« &5 gender [gender]
tion...
- rogrammability Transformation & age [age] -
fid - & Count Values within Cases... aio i & weight [weight] Labe
i occupatio inc h h
Shift Values._ & & height [height]
. 200 & occupation [occup...
[& Recode into Same Variables. . : & income [income] Change
2 ) : ) 1.00 N .
[2] Recode into Different Variables ... ) & fam_income [fam_...
II ) 2.00 1 4 @b chronic [chronic]
4 400 ] Automatic Recode. .. 200 |& I gol ] |
5 5.00 Create Dummy Variables 2.00
Old and New Values. ..
6 6.00  [2 Visual Binning... 2.00
; ;gz B¢ Optimal Binning... fzg (optional case selection condition)
9 9.00 Prepare Data for Modeling } 1.00 oK Paste | Reset ‘ | Cancel | I Help |
10 10.00 A Rank Cases 1.00
1 11.00 i i 1.00 —
& Date and Time Wizard... @ Recode into Different Variables X
12 12.00 [ Create Time Series.. 1.00
13 13.00 1.00 Numeric Variable -> Output Variable: ;
3f Replace Missing Values. .. — = i Output Variab)
14 14.00 1.00 &id [id] qolscore —> 7
15 15.00 @ Random Number Generators. . 1.00 &5 gender [gender]
16 16.00) | WP Run Pending Transforms Ctrl+G 2.00 & age [age] Label:
17 17.00 1.00 b5.00 59.00 160.00 1.00 f W%Ighl [welght] I_:l
18 18.00 2.00 61.00 58.00 152.00 1.00 ﬁ height [*_‘6'9;“]
occupation [occup...
19 19.00 2.00 62.00 64.00 156.00 1.00
@ income [income]
& fam_income [fam_...
L N @b chronic [chronic]
13 Recode into Differant Variables: Old and New Values X
SRLT s AL Old and New Values
O Value: @ Value: |3 —
O System-missing (optional case selection condition)
O System-missing O Copy old value(s)
S -1
O System- or yser-missing Old > New: OK Paste | Reset ‘ | Cancel | I Help |
O Range
Lowest thru 60 —> 1
60 thru 95 —> 2
through &dd thru >3 a Recode into Different Variables: Old and New Values
Change
O Range, LOWEST through value: Remove Old Value New Value
O Value ®Value: 1 SN
@ Range, value through HIGHEST: O System-missing
[] Output variables are strings ~ Widih: g O System-missing O Copy old value(s)
O All gther values [ Convert numeric strings to numb: O System- or user-missing Ol = New.
O Range: ld > New:

(o) [ |

3 levels of qualit

S.Kittipong

through

® Range, LOWEST through value:

O Range, value through HIGHEST:

] Output variables are strings
@ con

Q Al other values

ert numeric strings to numbers (%

31




2t0] - IBM SPS5 Statisti

a One-Sample Nonparametric Tests

Objective Fields  Setting:

O Use predefined roles

Fields:

@® Use custom field assignments

Sort: MNone v 2

i

&id
&5 gender
& age
& weight
& height

y &5 occupation

sform  Analyze ies  Extensions Window Help
S Po 1E wield Q
B ; =T
—_— Meta Analysis
Reports >
nder Descriptive Statistics N cm:'pmm & income &fnmn::'mn & chronic ¢ qolscore &b qol_g .
200 Bayesian Statistics > 2,00 00 1.00 200 72.00 2.00
100 Tables > 1.00 0 1.00 200 s2.00 100
1.00 Compare Means > 2,00 00 200 1.00 84.00 2.00
200 General Linear Model N 200 200 1.00 200 33.00 1.00
200 Generafized Linear Models N 200 200 3.00 1.00 73.00 2,00
1.00 Moced Model , 2.00 200 1.00 200 43.00 1.00
2.00 . s 2.00 2.00 1.00 200 63.00 200
100 ~ Comelate > 1.00 2.00 1.00 200 57.00 100
1.00 Begression 4 1.00 200 1.00 200 61.00 2.00
1.00 Loglinear > 1.00 200 3.00 200 5300 1.00
1.00 Neural Networks > 1.00 1.00 200 100 84.00 200
200 Classify » 1.00 200 200 100 84.00 200
1.00 Dimension Reduction N 1.00 200 200 100 53.00 1.00
200 1.00 200 3.00 72.00 200
Scale >
2.00 . 100 nn 20N 70.00 200
200 Nonm"ww Tests > A One Sample... 56.00 1.00
1.00 Forecasting > A Independent Samples... 90.00 2.00
2.00 Sunvival ? g Related Samples... 1) 60.00 1.00
200 i > 1.00 66.00 2.00
Muttiple Respense Quade Nonparametric ANCOVA
100 g Missing Value Analysis. L i R 1.00 73.00 2.00
2.00 : : Legacy Lialogs 200 64.00 2.00
Multiple Imputation >
200 . - , 1.00 200 3.00 200 55.00 1.00
200 7"'""!97’( mples 1.00 200 3.00 1.00 99.00 3.00
1.00 BB Simulation._. 1.00 200 3.00 1.00 32.00 1.00
1.00 Quality Control > 1.00 2.00 200 200 30.00 1.00
200 Spatial and Temporal Modeling.. > 1.00 2.00 200 1.00 44.00 1.00
200 Direct Marketing s 1.00 2.00 200 200 30.00 1.00
2.00 LTI ENRTT] 156.U0 1.00 1.00 2.00 1.00 71.00 2.00

a Binomial Options

& income

& fam_income
& chronic

& qolscore

(w][&] (2]

Test Fields:

Move selected field(s) to Test Fields list

B
3

8 duls

| Paste

| Reset || Cancel ||0 Helpl

e One-Sample Nonparametric Tests

Hypothesized proportion: mg

- Confidence Interval
Clopper-Pearson (exact)
[] Jeffreys
[] Likelihood ratio

Define Success for Categorical Fields
O Use first category found in data

@® Specify success values

S.Kittipong

Success Values:
8 Value

&l

Define Success for Continuous Fields

&
Success is equal to or less than
@® Sample midpoint
O Custom cut point

Cut point

Objective  Fields |
Select an item:
O Aut choose the tests based on the data
Test Options @® Customize tests
User-Missing Values Compare obsel bility to hypothesized (Binomial test)

$a.ds

[[] Compare observed probabilities to hypothesized (Chi-Square test)

o &
d distrit against hyp d (Kolmog: Smimov test)
Options..| s
[[] Compare median to hypothesized (Wilcoxon signed-rank test)
Hypothesized median ‘,
[] Test sequence for randomness (Runs test)

] Paste ” Reset H Cancel ”0 Helpl




Nonparametric Tests

Hypothesis Test Summary

a,b

Mull Hypothesis Test Sig. Decision

1 The categories defined by qol_g One-Sample Binomial Test 000 Rejectthe null hypothesis.
=(1.00) and (2.00, 3.00) occur
with probahilities 500 and .500.

a. The significance level is .050.

h. Asymptotic significance is displayed.

Confidence Intervil.s.tmmm____________..

| 95.0% Confidence Interval :

= Confidence Interval Type Farameter ! Estimate Lower Upper I
One-Sample Binomial Success Probability(qol_g=1.00). i 310 .285 336 |
Rate (Clopper-Pearson) '

3 Go@6 13D

Level of quality o PeI:enta 986conference |
2Moder&ié 9%

1 Po(2660) 30D 25H-3D
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@*Dataset_PHMGO [DataSet0] - IBM SPSS Statistics Data Editor

File Edit Vie Transform  Analyze Graphs  Utilities Extensions Window Help
— % B Compute Variable... ez - Y Vo T T T -
[ H — N ) et A« | Recode into Same Variables
2 . @ Programmability Transformation... |
- qol_g k |
. . 14 Count Values within Cases... . . | . . }
£id__ d 7 & occupatio & income Mumeric Variables:
Shift Values._ . n & d d] Al |&) qd
1 & Recode into Same Variables. .. I &) ge nder [gender] o g
(2 o .
300 Recode into Different Variables. .. 2I.00 ; ﬁ age [EQE]
4 400 [ Automatic Recode... 2.00 20 & weight [weight]
5 5.00 Create Dummy Variables 2.00 2.0 & height [height]
6 6.00 2 visual Binning. . 200 2.0 :
! 700 [i£ Optimal Binnin: 200 20 &) F"CCUPEU'?” [oce...
8 8.00 oreoa f:”'Mod . 1.00 20 &5 income [income] 7
Prepare Data for Modeling > .
9 9.00 1.00 20 &b fam_income [fa... |QI|:I and Mew Values..k
10 1000 B Rank Cases. . 1.00 20 & chroni nic]
1 11.00 & Date and Time Wizard... 1.00 1.0 L] ; i it
12 1200 100 20 & qolsc C If__| |foptional case selection condition)
: [& Create Time Series... - . il
13 13.00 1.00 2.0
2 Replace Missing Values... QK =] =] > I Hel
14 14.00 1.00 2.0 Paste | Reset ance elp
15 15.00 @ Random Number Generators. .. 1.00 0
16 16.00) W Run Pending Transforms Ctri+G 2.00 20
17 17.00 1.00 65.00 59.00 160.00 1.00 20

& qolscore &> qo0l_g
| Recade into Same Variables: Old and New Values x|
X b

var var

)
) 52.00 1.00 | Old Value New Value
) 84.00 00 | OValue: ® Value: /
) 33.00 1.00 O System-missing
QO Syst issi
4 — o O ;yzt::r:lrsj:lgr—missin Od > New:
) 43.00 1.00 @Ry o 9 Rthu3 >0
) RaAn L an ange:
Add
Level of quality of life Number |Percentage 95% conference interval _?_mugh Change @
O Range, LOWEST through value:
Good and Moderate 897 69.00 66.43 - 72.76
Poor 403 31.00 28.54 - 33.57 O Range, value through HIGHEST:

O All other values

Recoding 2telsels of quality
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Odds ratio

Odds rati@ measure of association between an exposur
often abbreviaked @axids ratio

Research guisstiane an associatiendasttkiegroor

qguality of’life
0)
Factor | Number /ongpLo °l'" 0dds ratio 954ClI pvalue
Gender 059
Male 44 30.( Re
Female 85 31.5 1.0 0.831a3

(Oddemal®©dasalel.())7
There iIs NOT an assoaigtim@itbisveear quality of if

Factors associated with poor quality of lifis 2fong
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Crosstabulation between X and

| - IBM SPSS Stati ditor

wm  Analyze Utilities  Extensions Window Help
= W Q
Meta Analysis
Reports >

er _— = L —— . Be
Descriptive Statistics > [ Erequencies

00 Bayesian Statistics > Descriptives. .

gg Taples ¢ Population Descriptives

5 >

= Compare Means A Explore
General Linear Model >

00 i ) {3 Crosstabs. ..

o0 G lized Linear Model > —p——

= Mixed Models > R

:00 Correlate > Rats

.00 Regression > Proportion Confidence Intervals

00 Loglinear > P-P Plots.

00 Neural Networks > Q-Q Plots

00 Classify > 1.00 2.00 2.00

gender * qol_g Crosstabulatio

( ﬁCrosstabs

| Row(s):
& id [id] &> gender [gender]
& age [age]

& weight [weight]
& height [height]

&5 occupation [occupation]

@ Column(s):

&b qol_g

&5 income [income]
&5 fam_income [fam_income]
&> chronic [chronic) Layer 1 of 1

& qolscore [qolscore] Previous

&b ageg

[ Display layer variables in table layers
[] Display clustered bar charts
[] Suppress tables

OK Paste Cancel Help

IX

Statistics...

Lells

Style
Bootstrap...

X

r L n B N N | N -
qol_g — .
! oo 1.00 Total : [ @ Crosstabs: Cell Display
| |
gender 1.00 Count 1 32 134 446 I Counts z-test
|| i
% within gender g 70.0% 30.0% 100.0% I £ | [A:Qbserved [[] Compare column proportions
hl [[] Expected [ Adjust p-values (Bonferroni method)
2.00 Count I 585 269 B854 I ] ki .
ide small counts
% within gender I 68.5% 31.5% 100.0% I Less than
Total Count I Bo7 403 1300 I
5 withi d | 50.0% 21 0% 100.0% I Percentage, Residuals
WIthin gender i o . . I Row [[] Unstandardized
[] Columi [] Standardized
[] Total [] Adjusted standardized
[T] Create APA style table
F-----------I
| % of poor - Noninteger Weights
Factor I Number I Odds ratio 95% CI p-value ® Round cell counts O Round case weights
QOL I Q Truncate cell counts O Truncate case weights
Gender : ! 0.591 O No adjustments
Male | 446 30,04 o Ref.
Female I 854 31.05 1.07 0.83to 1.37

T I I I S IS I I B B

S.Kittipong
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2t0] - IBM SPSS Statis

~ ’ Power
_ Meta Analysis
Reports

e Descriptive Statistics
200 Bayesian Statistics
1.00 Tables
1.00 Compare Means
200 General Linear Model
f 3 Generalized Linear Models
200 Mixed Models
1.00 Correlate
1.00 Regression 2
1.00 Logiinear >
1.00 Neural Networks >
200 Classify N
1.00 Dimension Reduction >
2w S ’
200 MNonparametnc Tests >
1.00 Forecasting >
2.00 Sunval >
200 Myitiple Response >
1.00 g7 Missing Value Analysis
200 Muttiple Imputation >
; : Complex Samples >
100 [ Simulation._..
1.00 Quality Control >
200 Spatial and Temporal Modeling >
200 Direct Marketing >
200 BULU EAVT

Bivariate analysis (Cru

Automatic Linear Modeling. 200
B Linear. 200
[ Curve Estimation : x
Partial Least Squares... 1.00
Binary Logistic_.._ 200
E Multinomial Logistic 1.00
= 200
Ordinal
; 1.00
Probit 100
E Nonlinear 1.00
A Weight Estimation 1.00
E 2-Stage Least Squares. 200
200
&3 Quantile . 100
= Optimal Scaling (CATREG) 1.00
1.00 200 200 200
1.00 200 200 1.00
1.00 200 200 200

1.00 1.00

& height &occnmo & income 2. fam_inco & chronic & qolscore

) 152.00 a:
) 153.00 Dependent
) 16000 messe—— (] .

3 Logistic Regression: Options

Statistics and Plots

Ciassicaion iod
] Hosmer-Lemeshow goodness-ofit [ lteration history
[[] Caseyise listing of residuals

@®
@A
Display

[] Correlations of estimates

[A Ci for exp(B)

@® At gach step O At |ast step

Probability for Stepwise

Entry- Removal

[ Conserve memory for complex analyses or large datasets

Classification cutoff: I
Maximum Rerations: 20|

S.Kittipong

@ Logistic Regression

Dependent: Categorical.
& id  [id] & aol_g -
& gender [gender] Block 1 of 1
7 o e |
& weight [weight] 25T
& height [height] Blogk 1 of 1 i
&) occupation [occupation] gender(Cat)

&5 income [income)]

&5 fam_income [fam_inco...
&5 chronic [chronic)

& qolscore [qolscore]

]

Method:  Enter o

Selection Variable:

| OK || Paste || Reset ||Cance||| Help |

Logistic Regression: Define Categorical Variables

Covariates: Categorical Covariates:

)

Change Contrast

Indicator

Contrast:

Reference Category:

@® First O Last
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Variables not in the Equation

Step 0 Variables  gender(1)
Overall Statistics

( 290 )
240

1 5490
1 .5490

[ aéquarje

Variables in the Equation

:““““'“'ga'%'c?.fﬁ.-'e:?p.;'e;.“'i
B 5.E. Wald df | Sig. Exp(B) Lower Upper :
S’[ep'l‘al gender(1) 068 A27 240 'Ii B9 1.071 B35 1.373 :
Constant -.845 03 BE.9549 1:_ = 001 429 |
a. Variable(s) entered on step 1: gender.
%o0f poor . YV
Factor | Number QOpL Odds ratio 954ClI pvalue
Gender
Male (1) 44 30.(
Female 85 31.(

S.Kittipong
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independzgrb(ps) depend2gtqups) G 3 groups
(i OR / R&BACI) (i OR 95%Cl) (i OR(95%CI)
U pvalu@teyt U pvalu@IcNaret U pvalue
(Unconditional Logistic Regres] (Conditional Logistic Regred (GEBLMM

A A

Association
Categoric
outcome
v___
Proportior
1 group 2 groups| g 3 groups
v v \4 |
U P (95%Cl) independent dependent independer ependent
U pvalue UP-B, 05%Cl) || i PgPg, 85%Cl)| | i R, B B, 05%dl) (i PgPgPg (95%C¢
(Binomial Test) U pvalue (i pvalue (i pvalue (i pvalue
(Rtest) (McNasest (Rtest) (GEBLMM)
v v v v
Binomial exalct Fisher's Exact te Binomial exalct Fremialton
probability tept probability tept | conditional exdct test
Small sample size

S.Kittipong 39




Multivariable Analysis
For Categorical Outcome

Kittipong Sornlorm, Dr. P.H.
Faculty of Public HealttKhonKaenUniversity



Why do we need to use multivar

The relationship between an event\(joaodita
risk fackpmiay be confounded by other variables.

Confounding occurs when the apparen ass
andvas affected by the relationship £fta thieshaari:
to the

X: =Y

N




~

L

d

X . Alcohol consumpti

Y : Lung cancer (Y/N
Z . Smoker (Y/N)

on

XV

Y | Odds ratioaof X2.8@30CR.403.20 pralued=012

— /| Odds ratiowf X3.8056CB.404.20 pvalued=002

——'—_——_—-__-—
- -~

~
~ _—'
‘- —-—
e o o o o =
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Multiple Logistic Regressic

Assumptions
1. Binary logistic regression requires the dependel
logistic regression requires the dependent variable to b
regression requires the dependent variable is categaric
2. Logistic regression requires the observations
other.
3. Logistic regression requires tinenéitom iha el gy
among the independent variables.
4. Logistic regressimr asgumiependent variables
5. Logistic regression typleallg ssgoriessaze.

S.Kittipong 4 3



The model

-Initial model
-Final model

% of poor
Factor Number Odds ratio 05% CI p-value
QOL
Gender 0.591
Male 446 30.04 Ref.
Female 854 31.05 1.07 0.83 to 1.37
Variables in the Equation
S NN N NN S N N N S S S S S S N . S . -
| 95% C.|for EXP(B)
B S.E. Wald df ! Sig. Exp(B) Lower Upper
Step 1®  gender(1) 068 A27 290 11 A0 1.071 B35 1.373
L-------------------
Constant -.845 03 66.959 1 =.00 429
a.Wariable(s) entered on step 1: gender.
S.Kittipong 4 4



Variable selection to the Initie
and finding the final mode

1.Enter Regression method
2.Forward Selection method
3.Backward Elimination method
4.Stepwise Regression method
*** Mix mET(h@dIS:I on researcher)



Initial model

o4 Poor

Crude

Factors Nuomber 93%CI 1 p-value
QoL | OR ——

1. Gender 0391
Bdala 246! 100 1 1 L T
Femala 254 269 1.07 10E1-137

2. Age (years) .o
=70 TS 6.6 1 1
m—T3 395 128 133 §102-173
= ED 137{ 303 278 1192-403

3. Body mass index (BMI} 0.59E
Moemal (< 23 ki) G601 316 1 1
Orvermeighr Obesiny (= 73 kim') &40 .3 093 1074 - 113~

4. QOcenpation (\< L

T ——
Emploved 241 6.9 1 1
Unemployed 4591 383 168 [132- :_11/\

5. Income of respondents (Bahi per monih) ‘\ﬁ_ﬂﬁ
= 5,000 183 0.8 1 1
3,001 - 35,000 183 0.0 163 11.00-2668
=3,00D 954 ir9 LE6 134 -2T8

6. Family income {(Baht per month) (\{ GI_IZIDIJ
= 10,000 3E0 7.6 1 1
5,001 - 10,000 338 318 1.58 11.13-220
=5,000 582 6.0 192 1143-258

T. Chranic disease L 00D
Mo 647! 257 1 '
Yes 633 1312 1.23 1p97-154

S.Kittipong

Selecting the independent
the initial model
-Include the factor intere
-Include the facaodble
which tivalpe < 0.15, 0.20 ¢

The initial model :
gendage, occupation, inc
fam_Ingoand chronic

*If the gender Is a factor Iin

** walue for ent) (Ee).25
pvalue for reRyowePe

(HosmerefnesROWO0
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Final model

* Assumptions

** Rule of tewribach of groupsshdukd 10% of the
or at least. The vablieeapthweed should be 5 or mo
80%f the cellscarshould have an expected of les

*** Goodness offibtAsstatistical hypothesis test t
sample data fit a distribution from a population w

S.Kittipong 47



Research guisstiane an associatiendatiiegroor gualit
of lifehen control anotlier factors

%of poq¢ Crude| Adjusted

Factor] Number QoL OR OR 986CI | pvalue
Gendel 006

Male XX) XX. X Re Re

Fema XX XX. X XX. X XXX XX XDOXX . X
Age gre 0,06

<70 XX XX. X Re Re

7G80 XX XX. X XX.X XXX XX XDOXX. X

> 80 XXO XX. X XX. X XXX XX XDOXX. X

S.Kittipong

Factors associated with poor quality of life amon
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Multivariable analysis (Ac

2t0] - IBM SPSS Statis!

sform  Analyze iities  Extensions  Window  Help i@ Logistic Regression X
il &
Ry o > 1 o @fE Q
Meta Analysis , AEE oM L Dependent:
Regorts > &id [id] % &g
nder ccupatio @b income fam_inco & chronic — _
Descaptie Statistcs > | B e &b gender [gender] Block 1 of 1 Save...
m | et Gm w Tm # 200 o0
1.00 Tables > 1.00 00 1.00 200 i ) Previous
& h h -
1.00 Cogigiars Moatis > 200 00 200 1.00 weight [weight] Style..
200 General Linear Model > 200 200 1.00 2.00 & height [height] Block 1 of 1 -
200 200 200 3.00 1.00
M > occupation [occupation Bootstrap. ..
— Generalized Linear Models ’ == =5 700 =00 & ‘ p: ‘ [ P ] gender(Cat)
200  Mxed Models 200 200 100 200 &b income [income] ageg(Cat)
1.00 i * 1.00 200 1.00 200 &> fam_income [fam_inco...
1.00 Regression 4 Automatic Linear Modeling. 2.00 a) chronic [chronic]
1.00 Loglinear > E Linear. 200
100 - N 100 & qolscore [qolscore]
200 - N [ Curve Estimation <00 &) ageg
B4 Partial Least Squares_..
300 Dimension Reduction > . = = 1.0 Method: Enter R
200 Scale , B Binary Logistic_.._ 200
2.00 1.00 ; able-
oo e > B Muttinomial Logistic oo Selection Variable:
7 E Orginal -y
1.00 Forecasting > - 1.00 Rule...
200 Sunaval > 8 Probt. 1.00
T | tosg o oo i e 0 11) [Cox [Easte ] [Reset ] [cancel] [ ey |
1.00]_ [ Missing Value = K Weight Estimation 1.00 Ok Paste | | Reset || Cancel || Help
:z Multiple Imputation > [ 2-Stage Least Squares z'zg —
2'°0 Complex Samples > EJ Quantile . 1700
100 BB Simulation.. [ Optimal Scaling (CATREG) 1.00
1.00 Quality Control > 1.00 200 200 2.00
200 Spatial and Temporal Modeling. . > 1.00 200 200 1.00
200 Direct Marksting > 1.00 200 200 200
200 BUUU EVRTT)

& height §. occupatio & income 2. fam_inco & chronic & qolscore M i

) 152 00 @
) 153.00
3 S = Rependent Categorical
s a— -
- Tp—— “

Statistics and Plots
[Classification plots

[ Correlations of estimates
osmerLemesh B
[ Hosmer-Lemeshow goodness-of-fit [] lteration history
[ Caseise listing of residuals A Cl for exp(B)

@®
@A
Display

@ At each step O At |ast step

Probability for Stepwise

Entry Remoyal

[J Conserve memory for complex analyses or large datasets

Classification cutoff I
Maximum Iterations: @

S.Kittipong

ﬁ Logistic Regression: Define Categorical Variables

Covariates: Categorical Covariates:

|gender(l ndicator{first))

1)

Change Contrast

Contrast: Indicator

Reference Category: @ Eirst O Last
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Variables in the Equatiur]

| 95% C.Lfor EXPIE) :
=] SE. Wald clf =Sig. Exp(B) Lower Upper :
Step 1*  gender(1) 027 129 044 1 I &35 1.027 798 1.322 :
ageq 29 585 2 | <001 1
ageg(1) 287 135 4519 1 : 034 1.332 1.023 1.734 :
agegi2) 1.022 140 25.023 1 I_ﬂﬂtﬂ___li?i__l.ﬂﬁ___ifﬁ?_j
Constant -1.028 17 ¥7 605 1 =001 358 1
a.Variahle(s) entered on step 1: gender, ageq. {}
) -
Factor Number Agopf of C(;Léde A%lgted 980Cl pvalue
Gender 083!
Male 44 30.C Re Re]
Female 85- 31.C 1.0 1.00 0.7918
Age group <®O
<70 765 26.6 Re Re]
7380 39! 32.6 1.3 1.3 1.021c/
> 80 13] 50.3 2.7 2.7 19110

ThereN®&an association petwiaetne poor qualityvbtlife

S.Kittipong
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Teslinearity of independent variable

av [DataSet1] - IBM SPSS Statistics Data Editor

a Transform  Analyze Graphs Utilities

1 E Compute Variable. ..

e Programmability Transformation...
a Count Values within Cases_..
Shift Values__.

Extensions

1] - IBM SPSS Stay ta Editor
m  Analyze ilities  Extensions
‘, Power >

9097
come

| #3 Compute Variable x|
Target Variable: Numeric Expressig;‘
— [Nage)
Type & Label
& id L4
2 gender Function group:
age All ~
& weight Arithmetic
& height ) CDF & Noncentral COF
& occupation Conversion
&b income Current Date/Time
& fam_income Date Arithmetic
Date Creation hd
&b chronic
f qolscore Eunctions and Special Variables:
&5 group Idf Weibull =
olscore2 Lag(1
#a LN(numexpr). = L:§§2;
MNumeric Length
Lg10
Returns the base-e logarithm of numexpr, which must Lz -
be numeric and greater than 0 Lngamma
Lower
Ltrim{1
-(nptional case selection condition) LtrimEZ;

Paste Reset | | Cancel Help

Variables in the Equation

95% C.|Lfor EXP(B)

Meta Analysis
Reports

>

2s and log odds

Window  Help

iF el

7 e i sore &) group f qgolscore2 f In_age
lescriptive Statistics 72 1 66.0 4.20
Bayesian Statistics > 52 1 575 420
Tables > 84 1 895 413
Compare Means > 33 L 385
General Li Mod! N 73 1 785 422
eneral Linear Cl 43 1 485 423
Generalized Linear Models > 63 1 770 420
Mixed Models 57 1 625 4.09
Correlate 51 1 870
) - P e 417
Regression Automatic Linear Modeling 420
Loglinear & Linear.__ a1
Neural Networks > Curve Estimation 4.19
Classify B e
¥ Partial Least Squares... 19
Dimension Reduction >
[ Binary Logistic... .20
Scale Z ) . e

| A Logistic Regression

| #Fid

| & gender

| age
& waight

| & height

| &% occupation

| & income
& fam_income

| & chronic

| & qolscore
&b group
& qolscore2
& In_age

[ @
* ol

Block 1 of 1

Preyious
Covariates:
gender

>g'b>

Method: Enter

Selection Vanable:

Mext

Rule

Categorical

Save

Options

Style

Bootstrap

-
@

B SE. Wald df Sig. Exp(B) Lower Upper
Step 1 gender 042 128 110 1 A 1.043 B12 1.341
age by In_age 008 ooz 24710 1 =001 1,008 1008 1011 \
Constant -3.218 B16 38.902 1 =.001 .040

a. Variable(s) entered on step 1: gender, age *In_age .

S.Kittipong

LinearityXsf

and log odds
(p < 0.5 : Against ass

LIM[C
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Teshulticollinearity

iM SPSS Statistics

m

“a

Analyze
Power Analysis
Meta Analysis
Reports
Descriptive Statistics
Bayesian Statistics
Tables
Compare Means
General Linear Model
Generalized Linear
Mixed Models
Correlate
Regression
Loglinear
Neural Networks
Classify
Dimension Reduction

Qrala

Utilities

i!'i Bivariate Correlations

X
Extensions  Window  Help )
> B @ LA] ( t |1| q &id [id) &b gender [gender] =
R ==t i"‘ & fam_income [fam_income] & age [age] |
& chronic [chronic] & weight [weight] |
L4 & qolscore [golscore] & height [height]
3 g N e |
, B occupation g income g fam_income & aroup [group] & occupation [occupation] Confidence interva
2 0 1 & qolscore2 [golscore2) Lﬁ income [income] ‘
o 1 0 1 & qolscore3 [qolscore3]
> 2 0 2 & al_g
~ 2 2 1 & gol_outcome
2 2 3
>
2 2 1
2 2 2 1
3 1 2 1 Correlation Coefficients
1 [JPearson []Kendall's tau-b [] Spearman
& Bivariate wit ence Intervals. . 5
> Bivariaie... 3 Test of Significance
3 o @ Two-alled O One-ailed
& Partial... 2
o 2 o ) )
[ Distances... 2 Flag significant cogglations [] Show only the lower triangle g
>
3 Canonical Correlation 2 | Easte ‘ | Reset ||Cance\ H Help |
>
2 2 3 N —
> - - -
Correlations
gender age weight height  occupation  income
Spearman's tho  gender Correlation Goefficient 1.000 032 -245" 575" 75" 074"
Sig. (2-tailed) . 245 =001 =0Mm =001 .oar
i 1300 1300 1300 1300 1300 1300
age Correlation Goefficient 032 1.000 -2327 -ngn” 404” 473"
Sig. (2-tailed) 245 =001 .0m =.001 =.001
i 1300 1300 1300 1300 1300 1300
weight Correlation Coefiicient - 245 2327 1.000 480" 1747 -097"
Sig. (2-tailed) =001 =001 . =00 =.001 =.001
i 1300 1300 1300 1300 1300 1300
height Correlation Coefiicient - 575 -090” 480" 1.000 135" 101"
Sig. (2-tailed) =001 .0 =001 =001 =.001
i 1300 1300 1300 1300 1300 1300
occupation  Correlation Coefficient 175" 4047 1747 -135" 1.000 186"
Sig. (2-tailed) =001 <001 <001 =001 : <001
i 1300 1300 1300 1300 1300 1300
income Correlation Coefficient 074" 1737 -097" 101" 186" 1.000
Sig. (2-tailed) a7 =001 =001 =001 =001 .
i 1300 1300 1300 1300 1300 1300
** Caorrelation is significant atthe 0.01 level (2-tailed). 5 2

S.Kittipong
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Statistical Analysis Plan
For Continuous outcot

Kittipong Sornlorm, Dr. P.H.
Faculty of Public HealtiKhonKaenUniversity



Continuous outcome

Example of the continuous outcome

-Age In year, Income, Weight, BP, Score of °

Primary target of estimation

-Mean (SD), Mean difference
-Mediaviih:Madedian difference
-Correlation coefficient : r



Continuous outcome

Research Question

1). Magnitude of eféadt@inong the samples (unit
-How large Is th&/ammangthe samples?

2). Magnitude of eféaat differébpetvelroups the
difference of two means
- What is the difféflestwespbup 1 and camgng
the samples?
- What is the magnitude of the assoiffatidon bet
- What aré&tlieadfectivig ?
- What arprthdictofy;, ?




Continuous outcome

Modeling

U Gendralear motleésmodel coefficient / Mean
- ttest, PearsoAmpooduetnt corr el at i
correlation) => the magnitude without controlling

- ANOVA =alpe only, not very useful

- Linear Regression

- ANCOVA
U Quantile regression (The model coefficient / |
U Generalized linear models (The model coeffi
U etc.

S.Kittipong 57



| nf erence 0

One group

|

One grexipof the samples

Research quiegiiwnarge Is themegumoty of lif
scoaamong the elderly?

eIV

ity of Iif _
Quality of life Mean, SD 986conference Intt
among the elderly
Quiality of life score 68.36 17.84% 67.399.33
Mediq 70
MinMaj11- 103

The quality of life among the elde



Mean One group

tatistics Data E — —
@One-Samp\eT Test

Analyze G Utilities  Extensions  Window Help
%y Power Analysis > % E : ‘|§ '® i EI Q
Meta Analysis > E— £id
— Reports >
! o = T B occupation g income @& fam_income g ch ﬁ gender
escriptive Statistics > age
2 0 1
Bayesian Statistics > 1 0 1 & weight
Tables > 2 2 & height
Compare Means *  [OMeans... & occupation
General Linear Model > N &b income
g oo L Modal . One-Sample T TesN &) fam_income
SO S s Independent-Samples T Test... & chronic
>
e Summary Independent-Samples T Test &> aol_g
orrelate >
i . Paired-Samples T Test...
Regression >
Look o One-Way ANOVA. ..
oghnear
Meural Networks 5 One-Sample Proportions_.
Classify IS Independent-Samples Proportions...
Dimension Reduction > Paired-Samples Proportions...
Scale > 1 2
Nonparametric Tests > 1 1
1 1

Forecasting >

I——Gﬂnﬂmﬁlnﬁﬂlﬁtlﬁs
Mean Std. Deviation .Std Error Mean
qolscore . 1300 68.36 17.845 485

One-Sample Test

TestValue=0
]

95% Confidence Interval ofthe

Significance I Mean Difference I
t df One-Sided p Two-Sided p j Difference Lower Upper l
golscore 138125 1299 .0oo .0oo G8.364 67.39 £8.33

Test Variable(s):
& olscore

Test Value: D [~ Estimate effect sizes

‘ Paste H Reset ||CanceIH Help |

@ One-Sample T Test: Options X

Confidence Interval Percentage: %

Missing Values

® Exclude cases analysis by analysis

(O Exclude cases listwise

I
o
o]

Continue ‘ Cancel H Help |

= o omm mm e mm omm o o mm mm o Em mm Em e Em Em Em o Em Em Em Em Em Em mm o Em Em Em Em Em Em Em Em Em mm

'Answenean of the QOLS among the elderly was 68 3

S.Kittipong
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Two Independent groups

Two Iindependenttivewierence of two means

Research quédiams the difféneraqpeadfy of life
scolmetweeales and famaleg the elderly?

Factor | Number Mean (SD) _Mean 954Cl pvalue
difference
Gender 0.7
Male 44| 68.61(1¢ Re Ref
Female 85{ 68.23(1] 0.3 -1.65 ™4

The gquality of life among the elde

S.Kittipong 60



tatistics Data

Analyze Graphs Utilities Extensions Window Help R Independent-Samples T Test X
Power Analysi > E - (A
’ ower Anal y.5|s g 1 r\@ El Q Test Variable(s):
— Meta Analysis > &id & qolscotefm
— Reports >
< - L P occupation &) income g fam_income & age K )
Descriptive Statistics > > o ’ & weight p”
Bayesian Statistics > 1 0 1 & height
Tables > 2 0 2 % F}ccupatiun
income
Compare Means > [ Means... & fam _income - -
General Linear Model > - Grouping Varia
One-Sample T Test... & chronic « gender(12)
feneralized EneseModeat > 3 Independent-Samples T Test.. & group
Mixed Model > Define Groups
LAl Summary Independent-Samples T Test g; qn:scnreZ E
Correlate > gol_g .
Paired-Samples T Test. .. Estimate effect sizes
Regression > -
Loglinear > 8 One-Way ANOVA... | Paste } ‘ Reset ‘ [Cancel || Help |
Ne r3i Notwarks , [ One-Sample Proportions. . - — . - A A
Classify > & Independent-Samples Proportions. .. |
Dimension Reduction > Paired-Samples Proportions. ..
Group Statistics
gender N Mean Std. Deviation  td. Error Mean
qolscore 1 | YT £8.62 18040 1 897
2 I 854 68.23 17.251 I 590 v
. el
Independent Samples Test
Levene's Test for Equality of
Variances ttest for Equality of Means
95% Confidence Interval of the
Significance Mesn Std. Error Difference
F Sig. t df One-Sided p  Two-Sided p Difference Difference Lower Upper
qolscore  Equal variances assumed 4.438 .035 372 1298 355 T .710 .388 1.043 -1.658 2434 |
Equalvariances not 361 832.245 .359 L el e e o o G T e e A0 o
assumed

'Answéhe mean difference of the QOLS between males,
'was 0.38 (95%En 248ue=0.710) |

e o oo o - e e e e e o e e o S e e e e EEn SEe BEn EEn EEn EEn B SEn BEn BEn EEn EEn B SEm GEe Ban Ean EEe B Emm Bmm Eam Eam e
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- I?\rgi?arch quésiains the effect of the potential development m
ort

Pali e
aired Sample e elderly?

Comparison of differences in performance
before and after developing the potential of caregivers

Mean Differ

Fact Med® . 98I I
actor eaDh Unadjusted pvalue
Comparison of differer < XX
performance
Before XX XK. 93 Ref. Ref.

After XX XXX X XX. XX XX XXX XX

S.Kittipong 6 2



Mean Two dioeipsniglent

tatistics Data - — — — — - —

Analyze  Graphs  Utilities Extensions Window Help _@Fa'md Samples T Test

Paired Variables:

Power Analysis > HAE= (4] ¢ 9
P - m A 4 + £id Pair Variable1 Variable?
— Meta Analysis > & gender 1 & [qolscore] & [qolscore2]
2
— Reports > & age
< o o P occupation g income @ fam_income & weight
Descriptive Statistics > 2 0 1 & height
Bayesian Statistics > 1 0 1 & occupation
Tables > 2 0 2 & incurrle
= & fam_income
Compare Means > [ Means... & chronic o
General Linear Model > & qolscore
. . ; | : One-Sample T Test... # aroup ,
cnemized Cinear Models Independent-Samples T Test. .. & qolscore2 Estimate effact sizes
Mixed Models > Calculate standardizer using
- Summary Independent-Sal Test ®s - .
Correlate > - Standard deviation of the difference
3 Paired-Samples T Test... O Corrected standard deviation of the difference
Regression > .
. One-Way ANOVA. .. O Average of variances
Loglinear >
Neural Networks > One-Sample Proportions... ‘ Paste ‘ ‘ Reset ‘ ‘Cancel‘ ‘ Help |
Classify > Independent-Samples Proportions... —
Dimension Reduction > Paired-Samples Proportions...

Paired Sarﬂnles Statistics
=y -y

NN NN - LN
I wean I Std. Deviation [|Std. Error Mean
FPair1 qolscore l 68.36 1300 17.845 | 495
golscore? I 738610 1300 1784588 |l A9496

Paired Samples Correlations

Significance
I Correlation  One-Sided p  Two-Sided p

Pair1 golscore & qolscore2 1300 1.000 .00an .0oan v
Paired Samples Test L L ¥
Paired Diﬁerewﬁ_________.. : Significance I
| ©95% Confidence Interval of the | I
. I Differance I l |
| Mean IStd. Deviation  Std. ErrnrMeanl Lower Upper x t df lOne-Sided p o Two-Sided p |
Pair1__qolscore - golscore2 | -5.48808 | 39701 01101 g -5.51968 -5.47648 ¥ 499 321 1299 1 000 ooo |

]

T I I I S S S S

S.Kittipong 6 3



Three or more groups

Three or more -gtheppsfference of there means or more

Research gudstatmare the magnitudes of theaagsoc
grouasithe quality of lifamomg the elderly?

Mean

Factor| Number Mean (SD).. 954Cl pvalue
difference
Age grot <®O
<70 76{ 69.61(1¢ Re Ref
7079 39 68.27(1 1.3 -3.48Q8
U 80 13| 61.62(1] -7.4 -11.2040/

S.Kittipong

The quality of life among the elde
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Three or more groups C

% Means .
Case Processing Summary
Cases
Included Excluded Total
M Percent I Percent I Percent
golscore *age_qg 1300 100.0% 0 0.0% 1300 100.0%
Report

thﬂIscﬂre--------------------------

1 Grouped 1
age_q I mean M Std. Deviation  Minimum  Maximum Median 1
1.00 1 69.61 768 18.095 1 103 7161 |
2.00 : 68.28 3495 17.026 18 100 7040 |
3.00 I 61.63 137 17.345 24 102 60.25 1
Total o 68.36 1300 17.845 1 103 70.29 : @

| |
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