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Preliminary

® Use bp2.sav
® Hypothetical data consists of

Variable Position Label Measurement Level
id 1 <none> Scale
age 2 Age (years) Scale
gender 3 Gender Nominal
race 4 Race Nominal
wt 5 Weight (kg) Scale
ht 6 Height (cm) Scale
smoking 7 Smoking status Nominal
shp 8 SBP Scale
dbp 9 DBP Scale
hbalc 10 HbA1lc (%) Scale




Conceptual framework

Age Smoking

Race
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DESCRIBE DATA & CHECK (5 )
DISTRIBUTION
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Case Processing Summary

Cases
Valid Missing Total
I FPercent I Parcent g Percent
Age (years) 450 100.0% U* 0.0% 450 100.0%
Descriptives
Statistic Std. Error
Age (years) Mean 36.67 534
855% Confidence Interval Lower Bound 3552
for Mean Lpper Bound a7.62
5% Trimmed Mean J6.33
Median EE.DDﬁ
Variance 128.352
Std. Deviation 11.3290
Minimum 18
Maximum 75
Range a7
Interquartile Range 149
Skewness 281 15
kurtosis - 636 230
Tests of Normality
Kolmogorov-Smirnoy® Shapiro-Willg
Statistic df Sig. Statistic df Sig.
Age (years) 078 450 000 68 450 000

a. Lilliefors Significance Correction

Check for missing values

Check for Normality

(mean=median, skewness + 2,

kurtosis * 2).

Decide to describe using

mean (SD) or median (IQR).

Test Normality™ If P < 0.05,

the distribution is not
Normal.

* Careful when interpreting Normality test
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Describe numerical data (#pA1¢)

Explore

Dependent List:
&> Gender[gender] |< & Hoalc (%) [hbald |
&5 Race [race] E

& Weight (ka) [wi]

& Height (cm) [nt] Factor List:

&5 Smoking staus [s...

& SBP[sbp] -

& DBP [dbp]

&5 Blood pressure s... Label Cases by:

Boxplots
@ Factor levels together |« Stem-and-les
© Dependents together [ Histogram
© Mone

Descriptive

& B [bmi] - | |
Display
@ Both © statistics © Plots

Iﬁréwgrmality plots with tests |

rSpread ith Levene Test
@ Mor
@ Elj .I.'.I.'e

@ Transformed Power: |Matural log i

ation

@ Untransformed




Case Processing Summary

Cases
Yalid Missing Tuotal
M FPercent I Percent M FPercent
HbA1c (%) 450 100.0% 0 0.0% 450 100.0%
Descriptives
Statistic std. Error
HbAlc (%) Mean G.4745 08505
95% Confidence Interval Lower Bound 6.3073
for Mean UpperBound | 6.6416
5% Trimmed Mean 6.4305
Median 6.3511
Yariance 3255
Std. Deviation 1.80425
Minimum 1.91
Maximum 11.58
Fange 9.66
Interguartile Range 2.26
Skewness 280 J15
Kurtosis 00s 230
Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
HbA1C (%) 048 450 011 8482 450 021

a. Lilliefors Significance Correction
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Descrjhe categorical data (gender)

File Edit View Data

FH &
|

Analyze Direct Marketing Graphs Utilities Add-ons Window  Help

Reports 2

Descriptive Statistics | J @ Frequencies. ..
| Tables 4 Descriptives...
| id Compare Means r A, Explore
1 4 General Linear Model 3 _ 43
= @ Crosstabs..
8 Generalized Linear Models » - 70
atio...
13 Mixed Models N 55
18 Correlate ) | EMEFPlols.. 48
19 Regression k il C-QPiots.. 49
6 | 20 Loglinear , Malay 57
23 Neural Networks 3 Malay 20
T | ey 2 _—
26 '
27 Dimension Reduction r
29 Scale r Variable(s):
31 Monparametric Tests g & id _&) Gender [gender]
32 Forecasting k & Age (vears)[age]
0 | ouwa N biwenw
38 Multiple Response 3 & Weight (ka) [w]
- . & Height (cm) [t

39 LSSk T &b Smoking staus [s...|
46 Multiple Imputation 3 ﬁ SBP [shp]
48 Complex Samples 3 & DBP [dbp]
50 Quality Control b A2 Hh&e (%) Thihaldl
54 ROC Curye...
56 7 Wiale




Frequency Table

Gender
Cumulative
Freguency Fercent | Valid Percent Fercent
Valid  Female 240 53.3 53.3 53.3
Male 210 467 46.7 100.0
Total 450 100.0 100.0
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COMPARE TWO MEANS (15)
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e vs. BP

Independent-Samples T Tes

TestVariable(s):
Analyze DirectMarketing Graphs Utilities Add-ons Window Help ﬁ id ¢ Age (years) [age]
———— — Gender [gender]
Repors » 1 == T (Al Race [race] —~
- —é J:':_ * N~
Descriptive Statistics b — & [ & Weight (kg) [wi] —
— R & Height (cm) [ht]
Ak 5 &5 Smoking staus [sm... T
Ll.iiiis 2 m Means... § SBF [sbp] Grouping Yariable: c
i DBP [db = -
General Linear Model 3 One-Sample T Test.. % Hm1lc (;]} hbatd EDH 0) | %
R = Independent-Samples T Test. 2 E
Mixed Models r
- Paired-Samples T Test... E
Correlate g —
- One-Way ANOVA. . S m—
Regression g -
Loglinear 3 Malay
Meural Metworks » Independent-Samples T Tez
Classi g
ty 4 Test Variable(s): :
Dimension Reduction 3 & & Age (years) [age] i
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Monparametric Tests r ? y?.rat':erﬂ?:e: it
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Forecasting g & Height (cm) [n]
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Multiple Response 3 § EEPP [[Z'Ep]] Grouping Variable:
Pl
Missing Value Analysis... &F HbAlc (%) [hbald 6 B T
Multiple Imputation b & Bl [omi] " Group 1 7
Quality Control 3 -
ROC Curve... Malay 67 148 O Cut point
LK IWale Malay T2 156 8
45 Female Malay 67 147




Group Statistics

Std. Error
Blood pressure status M Mean Std. Deviation Mean
Age (yzars)  High 178 3676 11 481 855
Normal 271 36.45 11.241 683

Independent Samples Test

Levene's Test for Equality of

Variances t+test for Equality of Means
95% Confidence Interval ofthe
Mean Std. Errar Differance
F Sig. 1 df Sig. (2-tailed) ifference Difference Lower Upper

Age (years) Equalvariances 004 850 283 448 AT 310 1.082 -1.837 2.456
assumed

Equal variances not .282 376276 ] 310 1.097 -1.848 2467
assumed

Is there age difference between hypertensive and normal subjects?

36.8 (11.5) years vs. 36.4 (11.2) years (t=0.283, df=448, P=0.777).

Choose P=0.777 instead of P=0.778 if P for Levene’s test > 0.05 (meaning equal variances
assumed)
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COMPARE MORE THAN TWO MEANS (18)
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Tables g
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Descriptives

BMI
55% Confidence Interval for
Mean

I Mean Std. Deviation | Std. Error | Lower Bound Lpper Bound Minimum | Maximum
l:@'lalay 234 | 26.2103 5.91398 38661 25.4486 26.9720 18.90 G6.10
Chinese 182 | 27.3701 f.69782 49648 26.3904 28.3447 18.48 G253
Indian 32 | 271894 719586 1.27206 24 5850 289.7838 19.56 48.90
Total 448 | 267514 f.34901 29956 2616149 27.3404 18.48 G6.10

Test of Homogeneity of Variances

Is there differences of mean BMI between Malay,
Chinese or Indian? 26.2vs.27.3vs. 27.2?

BMI
Levene
Statistic alf df2 Sig.
2.333 2 445 0498
ANOVA
BMI
sum of
Squares of Mean Square F Si.
Between Groups 144 3156 2 72148 1.7496 67
Within Groups 17874.221 445 40167
Total 18018.536 447

F(2;445)=1.796, P =0.167 i.e. P> 0.05.
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COMPARE PROPORTIONS
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z-test

IE_ [] Compare column proportions
I o B P [T Expected B Adiust p-values (Bonferroni method
[ | [] Hide small counts

Leszs than |5

Analyze Direct Marketing Graphs Utilities Add-ons  Window H

Reports hh Eg ;:g m%

rPercentages

[ Row
Descriptive Statistics r Frequencies... [C] Colurmn Standardized
Tables b Descriptives [7] Total [] Adjusted standardized
Compare Means 3 % Explore... ~Moninteger Weights
4 General Linear Model 3 @ Round cell counts @ Round case weights
a -~ . . £i3 Emssmbs"' © Truncate cell counts © Truncate case weights
Generalized Linear Models F o g -
Ratio... Mo adjustments
13 Mixed Models 3 =
|| P-F Plots...
18 Caorrelate » T
19 ReEscion 8 =l a-a Picts...
20 i [alaw
23 Loalinear 4 " Crosstabs
Meural Metworks F
24 e , Row(s):
26 e & id &> Gender [gender]
Dimension Reduction r & Age (vears) [age]
21 Scale > & Race [race] . Cells...
29 & Weight (kg) [w) Column(s) o
Maonparametric Tests k & Height (cm) [ht] L&) Blood pressure status [
31 . &; Smoking staus [smaking] Bootstrap...
32 Forecasting F & SBP [sbp)
U Survival 3 & DBP [dbp]
, &% Hbalc (%) [hbald]
38 Multiple Response k & B [bmi]
19 Ed Missing Value Analysis...
45 Multiple Imputation k
48 Complex Samples k
a0 gualit]f Control 3 ! Display layer variables in table layers
Display clustered bar charts
54 ROC Curve... = .
- [] Suppress tables
RR AA Mala




Fow(s)k

& id E &5 Gender [gender]

.& Age (years) [age]
&5 Race [race]

&7 Weight (kg) [wi] Column(s): m
¢ Height (cm) [t & Blood pressure status [ .

ﬁ; Smoking staus [smoking] E
& SBP [sbp]

& DBP [dop] ~Layer 1 of 1
&% HbAlc (%) [hbald)

& BMI [bmi] Previous Mext

s

[l Di=play layer variables in table layers

~Ordinal

[ Contingency coefficient| | [ | Gamma
[ Phi and Cramer's V [C] Somers'd

[C] Lambda [ Kendall's tau-b
[ Uncertainty coefficient | Kendall's tau-c

~Maminal

[7] Display clustered bar charts

[] Suppress tables

~Mominal by Interval [ Kappa

| Eta ]| Risk
[] McMemar

[] Cochran’s and Mantel-Haenszel statistics
Test common odds ratio equals: |4




Gender * Blood pressure status

Crosstab
Ly Blood pressure status .
Marmal High Tuatal WhO haS hlgher
Gender Female Count 145 95 240 prevalence thigh blood
% within Gender 60.4% 39.6% 100.0% pressure? Male or
Male Count 126 84 210 )
% within Gender |  60.0% |  40.0% | 100.0% female? 40% vs. 39.6%.
Total Count 271 174 450
% within Gender 60.2% 39.8% 100.0%
Chi-Square Tests
Asymp. Sig. Exact Sig. (2- Exact Sig. (1-
Value df (2-sided) sided) sided)
Pearson Chi-Square .oog® 1 928
Continuity Correction® 000 1 1.000
Likelihood Ratio 008 1 A28
Fizher's Exact Test 1.000 402
Linear-hy-Linear 008 1 A28
Association
M ofvalid Cases 450

a. 0cells (0.0%) have expected count less than 5. The minimum expected count is 83.53.

b. Computed only for a 2x2 table

¥2=0.928, df=1, P=0.928 i.e. P > 0.05.
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Describe BMI

Dependent List:

&5 Gender [gender] & BMI [bmi]
&b Race [race]

& Weight (kg) [wi]
& Height (cm) [h] Factor List:
&5 Smoking staus [s...
& SBP[sbp]

& DBP [dbp]

ﬁ HbA1c (%) [hbalc] Label Cases by:
&5 Blood pressure s... -» |

Boxplots Descriptive

@: Factor levels together:| | [ Stem-and-leaf
(© Dependents together [+ Histogram
© None

Display
{@ Both © Statistics © Plots

(Lo J{paste J{ Reset J(Cancel)[ e |

[+ Mormality plots with tests

~Spread vs Level with Levene Test
@ Mong
@ Power estimation
@ Transformed Power: |Matural log h -

® Untransformed




Case Processing Summary

Cases
Yalid Missing Total
Q| Fercent I Percent Q| FPercent
BMI 448 H99.6% 2 0.4% 450 100.0%
Descriptives %
Statistic Std. Error
BMI Mean 26.7514 29956
95% Confidence Interval Lower Bound | 2616149
for Mean UpperBound | 27.3409
5% Trimmed Mean 261638
Median 250194
Yariance 40.310
Std. Deviation 6.34901
Minimum 18.49
Maximum 66.10
Fange 47 .60
Interguartile Range 6.20
Skewness 1.896 15
Kurtosis 5746 230
Tests of Normality
Kalmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
EMI 137 448 000 844 448 000

a. Lilliefors Significance Correction

BMI is not Normally
distributed.




Frequency

Histogram — Mormal
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nder vs. BMI] =g

estVariable List:

Analyze DirectMarketing Graphs Utilities Add-ons  Window i ggeﬂffﬂm;lﬂgel & BMI [omi]
ace [race
Reports 3 i - £V B SZ% & Weight (kg) [wi]
Descriptive Statistics 3 . E = ﬁHeigm (em) [t
Smoking staus [s..
Lok ' & SBP [sby] Grouping Variable:
Compare Means 3 race | wt & DBP [dbp] |Eender(? 2)
140 General Linear Model 3 Malay 56 ﬁHch(%}[hb
146 Generalized Linear Models ¢ Malay 55 L3
147 Mixed Models b Malay 56 |f [ TestTipe
149 Dn_rrelate . Malay 50 [ Mann-Whitney U [C] Kolmogorov-Smirmoy Z
- [7] Moses extreme reactions [ Wald-Wolfowitz runs
160 Regression b Malay 86
151 Loglinear F Malay 65 Paszte | Reset || Cancel HeIE
163 Malay 55 L 10
Meural Metworks g
157 _ Malay 69 147 Mo
162 e ' Mal g1 149 Ll
: : . alay =
SRS BT g Malay 52 147 Two Independent Samples:... u
Scale g Malaw £ 150
Monparametric Tests * | A OneSample.. 149 Group 1:
Forecasting ’ M Independent Samples... 168
173 Sunival g Related Samples... 159
Multiple R
1?4 E ple Response |:Egﬂq||' DIEl|CI§|S F Chi_squarem
178 Ed Missing Value Analysis.. Wialay E1 ; N
Ue! Binomial...
180 Multiple Imputation Malay 73 - Mo
1] Runs...
181 Complex Samples 3 Malay 70 Mo
]
184 Quality Control 2 Malay [ 1-Sample K-... Mo
186 RDCDur'ge... Malay 2 Independent Samples... I}, Mo
187 27 Female Malay [ K Independent Samples... Mo
188 43 Female Mala}' mzRelated Samples... Mo
189 47 Female Malay 50 B K Related Samples... Mo

191 1 Femalea lalaw Al TIETT Mo




Mann-Whitney Test

Ranks

Gender N Mean Rank | sumofRanks |  Mann-Whitnet tests between ‘rank.

EMI Female 238 168.59 40124.00 J . ‘ J
ols o v an uson | DON't have to cite the mean ‘rank. They

Total 148 have no meaning in the actual context.

Instead describe their medians.

Test Statistics®
BMI
Mann-Whitney LI 11683.000 b
Wilcoxan W 40124.000 Dependent List:
z -9.731 & id | & BMIbmi]
Asymp. Sig. (2-tailed) 000 & Age (years) [age] @

&:’J [Race [face]
ﬁ Weigh: (kg) [wil Factor Lst

& Height(cm) [hf] &> Gender [gender]
&5 Smoking staus [s..
& SBP [sbp]

& DBP [cbp) Label Cases by
o )

a. Grouping Variable: Gender

&7 HbA1c(%) [hbald

@ Both @ Statistics © Plots

~Display ‘




Descriptives

Gender Statistic | Std. Error
EM Female Mean 240304 2203
B5% Confidence Interval Lower Bound | 235963
far Mean UpperBound | 24.4644
5% Trimmed Mean ’J.EEEA_‘
Median || 233391 ||
Yariance T1.o02
Std. Deviation 338877
Minimum 18.49
Maximum 3282
Range 14.33
Interquartile Range 4745
Skewness G684 158
kunosis -4 314
Male Mean 28,8352 A1236
55% Confidence Interval Lower Bound | 28.8252
for Mean UpperBound | 30.8453
5% Trimmed Mean ( s \
Median || 275397
Variance 85127
Std. Deviation T.42476
Minimum 18.92
Maximum 66.10
Fange 4618
Interquartile Range 11.02
Skewness 1.463 68
kKunosis 3.319 334

23.3 (IQR=4.8) vs. 27.5
(IQR=11.0) kg/m?, Z (Mann-
Whitney)=9.731, P<0.001




Race vs. BMI

-
Tests for Several Independ
|

i - i
Analyze Direct Marketing Graphs Utilities Add-ons  Window  Help ﬁ = ;t Uarlablpﬁ List
Age (years) [age] BMI [bmi]
Report F 3 ﬁ i m
= i : ﬁ = ‘SZA ] &5 Gender [gender] L.
Descriptive Statistics 3 - = ﬁ Weight (kg) [wi]
Tables G & Height (cm) [ht]
Compare Means 3 race " wt || % Smoking staus [5...
Generalized Linear Models » Malay 55 ¢ DBP [dop] FHCE(? ?)
Mixed Models 3 Malay 56 ﬁ;m:jc (%) [
oo ressu
Correlate 3 Malay 50 d
Regression 3 Malay 86 Test Type
Loglinear 8 Malay 65 W KruskalWallis H ] Median
Malay 55

Meural Networks 3 [] Jonckheere-Terpstra

) Malay 69
Classify r e £1

ala = -
Dimension Recucton  » Y 0 ~ (eset [ cancer] heip |
- Malay 52
sk i’ halzw 1 o
Monparametric Tests r A One Sample... 149 No
- i ™
FUTECE[SIlﬂg r n lndependent Samples... 168 Mo Several [ndEpEﬂdEHt Samp..- u
LA Related Samples... 159 Yes I{}
Multiple Response _ Range for Grouping Varia
& i g Legacy Dialogs s Chi-square.. No : Ping
Missing Value Analysis Wial BT M . -
_ _ it [Z Binomial... ? R
Mulfiple Imputation Malay 73 - Mo
S . T Runs... _
omplex Samples Malay — No Maximum:
Quality Control 3 Malay [ 1-Sample K-S...
ROC Curve... Malay [ 2 Independent Samples...

Z7 Female Malay [ K Independent Samples.. %

43 Female Malay [i2] 2 Related Samples... No

ar Female Malay PN K Related Samples... No

21 Female Malay T Mo




BMI
Count M Sk
Face Malay 234 2453
Chinese 184 2591
Indian 3z 23.87

Kruskal-Wallis Test

Ranks
Race I Mean Rank "‘Ix’
BMI Malay 234 214249
Chinese 182 23832
Indian 3z 22058
Total 448
Test Statistics™"
B
Chi-Square 3887
df 2
Asymp. Sig. 649
a. Kruskal Wallis
Test
b, Grouping

Wariable: Race
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Scatter plot (4gevs HbA1c)

Analyze  Direct Market Graphs  Utilities  Add-ons  Window  Help

~ E & % sl Chart Builder... E I_‘T.II% % ‘ %

Graphboard Template Chooser...

Legacy Dialogs » Bar...
age I race T WT I q
32 male Malay 56 FDBar_ No
36 Female Malay 55 | [ Line.. No
18 Female Malay 56 Area.. No
27 Female Malay 50 B Pic... Mo
44 Male Malay 66 High-Low.. Yes
c3 Male Malay 65 ] Boxplot
55 )
69 Error Bar...
£1 |- | Population Pyramid...
gattritx 59 Scatter/Dot...
catter
61 Histogram...

54 143




Simple Scatterplot

& id
&> Gender [gender]

&5 Race [race]

& Weight (k) [wi]

& Height (cm) [nt]

&5 Smoking staus [sm...
& SBP [sbp]

& DBP [dbp]

&5 Blood pressure stat...
& BMI [bmi]

rPanel by

& HbA1c (%) [hbalg
& Age (years) [age]

Set Markers by

Label Cases by

Rows:

-

W Nestvariables (no empty rows)
Columns

M nestvariables (no empty columns)

12.00

o] [o's) o] o
o L o o ©
o o} o
10,00 2 o % o o P 08 08 o
o o
% ] 8 8 o o o
5.00- 8 o &;mooo

HbA1c (%)

GRS

h & f° 2 ® 0
ax™ o8P e8],
op @ G0 %00 B o o o
=] o DQ) o o] oo o
o o
°© 090 i o
L]
2.00 % ©
00

T T T T

20 40 &0 80

Age (years)

Describe the relationship of two numerical
variables.

Dependent variable in Y-axis, explanatory
(exposure) in x-axis.




Age vs. HbAlc

Analyze Direct Marketing Graphs Utilities  Add-ons  Window

Reports , i % il :é‘ — SZ‘A [
Descriptive Statistics 3 — = —
Tables g
Compare Means r race || wi ||
140 General Linear Model 3 Malay 56
146 Generalized Linear Models » Malay 55
Mixed Models 3 Malay
Correlate 4 Bivariate...
BT . Partial...
151 ng”near 3 __ Breanate Correlation
153 [3] Distances...
Meural Networks » 4 iables:
157 _ Malay :
162 Classify 3 Mal & id &% Age (years) [age]
Dimension Reduclion . alay & Gender [gender] [¢ HbA1c (%) [hbaldg |
163 - Malay &5 Race [race]
166 Scale 4 Malay & Weight (ko) wl .
Monparametric Tests (3 & Height (cm) [ht] + %
170 - i . Malay &5 Smoking staus [s...
172 orecasing Malay & sBP[sbpl
Survival k DBF [db
1?3 - . Mﬂla'y" ﬁ Fl.lnnr‘[l nrpn]::urn s T
174 e RIS ' Malay — Correlation Coefficients
Missing Value Analysis...
178 ﬂ ! Malay [ Pearson [] Kendall's tau-b [| Spearman
180 Multiple Imputation r Malay
181 Complex Samples b Malay ~ Test of Significance
184 Quality Control 3 Malay © Two-tailed © One-tailed
186 ROC Curve... Malay [ Flag significant correlations
187 27 Female Malay

N




Correlations

Age (years) H‘A‘l C (%) EMI . .

Age (years) Pearson Correlation 1 096 -6 There 1S d Weak Correlatlon

Sig. (2-tailed) 043 734 between age & HbAIc

N , S0 | |80 l) 31 (r=0.96, P=0.43).
Hbalc (%) Pearson Correlation 086 A4

Sig. (2-tailed) 043 000

N 450 450 448 < 0.3 = Weak
BM| Pearson Carrelation -016 314 1 '

Sig. (2-tailed) 734 000 0.3-0.7 = Moderate

N 445 448 448 > (0.7 = Strong

* Correlation is significant atthe 0.05 level (2-tailed).
** Correlation is significant atthe 0.01 level (2-tailad).




