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Content

® Basic premises - variables, level of measurements,
probability distribution

® Descriptive statistics
® Inferential statistics, hypothesis testing
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We observe, we believe.
What we observe might not be the truth

www.jamalrahman.net 29 April, 2014

..and we can’t observe all. We sample.
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Variable

® Characteristic of a population
® Can take different values
® Data = measurements collected/observed
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Type of data
(Level of measurement)
| |
Categorical Numerical
| I | | I
Nominal Ordinal Discrete \ Continuous
e.g. Gender, Race e.g. Cancer staging, e.g. Parity, Gravida e.g. Hb, RBS,
Severity of CXR for cholesterol.
PTB
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Normal distribution
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Other distributions

® Discrete vs. continuous probability distribution
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Characteristics of Normal distribution

® Smooth, symmetrical (around the mean),
uni-modal, bell shaped curve

® Mean = Median = Mode
® Skewness =0
® Kurtosis=0
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Test of Normality

® Anderson-Darling Test

® Corrected Kolmogorov-Smirnov Test (Lilliefors Test)
® Cramér-von-mises Criterion

® D'agostino's K-squared Test

@® Jarque-Bera Test

® Pearson's Chi-square Test

® Shapiro-Francia

® Shapiro-Wilk Test
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Use Normality test with caution

® Small samples almost always pass a normality
test. Normality tests have little power to tell whether or not a small
sample of data comes from a Gaussian distribution.

® With large samples, minor deviations from
normality may be flagged as statistically

significant, even though small deviations from a normal
distribution won’t affect the results of a t test or ANOVA.
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Statistical objectives
1. Determine presence of difference (or similarity)
2. Determine degree of difference
3. Determine the direction of changes (outcome)
4. Predict changes (outcomes)
=)
ap< b
(S )
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Is there any difference between
A&B?

Which one is taller? A or B?

How big is the difference
between A & B?

Is C different from A & B?
Is there any pattern now?

If there will be D, can you
predict how tall is D?
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Association

® a value and whose associated value may be changed

Independent Dependent
e.g. Smoking e.g. Lung Cancer
www.jamalrahman.net 29 April, 2014




Disease model

Exposure Exposure Outcome
>
Time
Exposure
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Disease model (example)

Smoking Mineral Lung Cancer
Dust
>
Time
Age
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Causal relationship
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Descrlptlve statistics
Frequency
Categorical (count) &
Percentage
—
4 \ 4 N\
Data
P Normal Mean (SD)
Numerical > < > <
—  J Median
Not Normal (Range/IQR)
. J . J/
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Hypothesis Testing

® Involve more than one variables

- exposure & outcome,
- predictor & criterion,

- risk & disease

® Try to prove that

Exposure causes the Disease
e.g. Smoking causing Lung Cancer

® Example ~ Ho: No difference of risk to get Lung
Cancer between smoker and non-smoker
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Lung Cancer

No Lung
Cancer

Smoking

20 (18.2%)

90 (81.8%)

Not Smoking

5 (4.5%)

105 (95.5%)

22 (df=1)= 10.150, p =0.001, OR = 4.7 (C195% 1.7 — 13.0)

Because p < 0.05, we reject H,,. Therefore there is a
different between smoker & non smoker

www.jamalrahman.net
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Statistical Test

® Univariate ~ One dependent & one independent

® Multivariate ~ Multiple dependent & multiple
independent variable
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What test to use?

Variable 1

Variable 2

Test

Categorical

Categorical

Chi-square

Categorical (2 pop)

Numerical (Normal)

Independent sample t-test

Categorical (2 pop)

Numerical (Not Normal)

Mann-Whitney U test

Categorical (> 2 pop)

Numerical (Normal)

One-way ANOVA

Categorical (> 2 pop)

Numerical (Not Normal)

Kruskal-Wallis test

Numerical (Normal)

Numerical (Normal)

Pearson Correlation Coefficient
Test

Numerical (Normal/ Not
Normal)

Numerical (Not Normal)

Spearman Correlation
Coefficient Test

Numerical (Normal)

Numerical (Normal) - Paired

Paired t-test

Numerical (Not Normal)

Numerical (Not Normal) -
Paired

Friedman test
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But life is not simple!

Lung Cancer

Factor » QOutcome < Factor
Smoking Exposure to
No of cigarette mineral
smoked per day Factor dust
PM2.5, PM10
o (o/m)
Radiation
Radiation Absorbed
dose (mGy) per day
www.jamalrahman.net 29 April, 2014
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The multivariate model
Lung CA = Smoking + Radiation + Mineral dust + Others

ooTTTTT T 3 I/ \\
Y =iBo + B1X1 + Paxz + ,ngg': {E
Regression Residunal

A good model is when Regression > Residual
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Multivariate Analysis
® Hypothesis testing & control for confounders
- e.g. General Linear Model, Logistic Regression

® Modeling
- e.g. Linear Regression

® Data reduction
— e.g. Factor Analysis, Cluster Analysis
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Writing plan for statistical analysis #1

Data were analyzed using the complex sample function of SPSS
(version 13.0). Sampling errors were estimated using the
primary sampling units and strata provided in the data set.
Sampling weights were used to adjust for nonresponse bias and
the oversampling of blacks, Mexican Americans, and the elderly
in NHANES. The prevalence of hypertension, as well as the
awareness, treatment, and control rates, were age adjusted by
direct standardization to the US 2000 standard population.10 To
analyze differences over time, the 2003-2004 data were
compared with the 1999-2000 data. Estimates with a coefficient
of variation >0.3 were considered unreliable. A 2-tailed P value
<0.05 was considered statistically significant.

(Ong et al. 2009) -

www.jamalrahman.net 29 April, 2014
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Writing plan for statistical analysis #2

To assess the effect of the selection process on the characteristics of
the cases, we compared cases included in the final analysis to the rest
of the cases. Since controls included in the present analysis were
different from the rest of the diabetes free participants by design, no
similar comparisons were performed for that group. To compare
baseline characteristics of cases and controls appropriate univariate
statistics were used. Similar binary logistic and multiple linear
regression models were built with incident diabetes or HbAlc as
respective outcomes and additive block entry of adiponectin and
potential confounders. For linear regression CRP and triglycerides
were log transformed. Since HbA1c could be modified by drug
treatment, we ran a sensitivity analysis excluding all participants on
antidiabetic medication. A p-value of <0.05 was considered
significant. Analyses were performed with SPSS 14.0 for Windows.
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Reporting analysis (example)

TABLE 1. Characteristics of the cohort

No known diabetes Known diabetes Total P value

Admissions 62.72(710) 37.28 (422) 1132
Patients 64.78 (629) 35.22 (342) 971
HbA1c (%) 6.05 = 0.87 8.49 * 2.56 6.96 = 2.08 <0.001
HbA1c =7.0 (yes) 9.44 (67) 69.43 (293) 31.80 (360) <0.001
Admission glucose (mg/dl) 118.39 = 52.65 220.68 + 175.32 156.52 = 125.01 <0.001
Maximum glucose (mg/dl) 158.48 = 87.85 318.98 + 177.09 218.32 = 150.13 <0.001
Glucose =200 mg/dl (yes) 17.61(125) 72.04 (304) 37.90 (429) <0.001
Age (yr) 56.62 = 18.16 61.17 = 14.70 58.32 = 17.09 0.001
Sex (male) 50.70 (360) 47.63 (201) 49.56 (561) 0.40
Race/ethnicity 0.04

Black 27.32(194) 30.57 (129) 28.53 (323)

White 15.35(109) 9.95 (42) 13.34(151)

Hispanic 41.97 (298) 41.23(174) 41.70 (474)

Other 15.35(109) 18.25(77) 16.43 (186)
Prior medication/hospital/clinic (yes) 63.66 (452) 76.25(321) 68.35(773) <0.001
HTN (yes) 53.10(377) 87.68 (370) 65.99 (747) <0.001
Systolic BP (mm/Hg) 136.51 = 23.75 144.50 = 25.93 139.50 = 24.88 <0.001
Diastolic BP (mm/Hg) 76.43 = 15.12 76.90 *+ 1468 76.61 = 14.95 0.64
BMI (kg/m?) 27.55 + 7.62 28.88 + 7.46 28.04 = 7.58 0.03
LDL (mg/dl) 103.81 = 42,81 98.04 * 43,52 101.48 = 43,16 0.13
HDL (mg/dl) 50.70 + 20.88 4545 + 16,94 48.54 = 19.52 <0.01
Triglycerides (mg/dl) 118.60 = 89.33 161.19 = 187.01 136.09 = 139.56 <0.01

Data are presented as mean = so for continuous variables and percentage (number) for categorical variables based on total number of admissions.

Totals may not equal 100% due to rounding. P values were calculated by generalized estimating equations. HTN, Hypertension; BP, blood
pressure; LDL, low-density lipoprotein; HDL, high-density lipoprotein

www.jamalrahman.net 29 April, 2014
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Reporting analysis (example)

Table 1.

Sociodemographic Characteristics of the Participants

Women (n=1800)

Men (n=1281)

Soclodemographic Characteristics n Unweighted, %* Weighted, %* n Unweighted, %* Weighted, %*
Place of residence
Urban 893 496 30.9 652 50.9 33.0
Rural 907 50.4 69.1 629 49.1 67.0
Age, y
2510 34 725 403 426 470 36.7 358
3510 44 500 2718 279 350 213 273
45 to 54 367 204 188 276 216 211
55 to 64 208 116 10.7 185 144 158
Education, yt
None 685 38.1 447 196 15.3 212
1to4 642 357 373 423 33.1 36.1
5 191 106 75 248 194 194
6to7 164 9.1 6.1 199 156 122
=8 115 6.4 44 213 16.6 1.2

“Within each variable, the sum of the proportions may not be 100% because of rounding.

1The sum of the number of participants In each category Is <1800 for women and 1281 for men because of missing data.

29 April, 2014
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Reporting analysis (example)

Table 2. Prevalence of Hypertension Among Women and Men From Urban and Rural Areas According to Age, Education, Body Mass

Index, Wast Circumference, and Current Alcohol Drinking

Hypertension
Women Men
Uban Rural Urban Rural

Participant Characteristics % Jixa % %% 0 % 95% 0 % 5% 0
AN partcipants 40 W4w4sT 268 19510341 00 34046 EOEITET
Age, y

T 176 1270225 1 59m162 8 2500386 28 BawN2

LT 432 31810545 271 18810355 353 27wl 217 1880366

S5 695 5761813 455  356L5S4 498 396t60s 20 03087

551064 730 840819 579 4490709 594 38310805 460 40608
Educaion, y

o4 458 3056 2700 1970343 427 %3051 BT Biwad

507 76 RewLI 185 760204 300 2830497 28 AL0BE

=8 72 080B6 68 461890 383 2950472 350 4010660
Body mass index, ky/m?

<250 WO N4WBT 56 1870324 M4 23006 05 BewI2

%0029 544 45210630 @2 2610582 539 30610682 625 430767

=30 549 M5WES3 3B 2410551 86 67010%2 87 656101000
Waist circumference, cm

Women <8 and men <102 B0 BW2wLE 204 1990348 383 25041 25 27010380

Women =8 and men =102 600 5040696 509 26410757 T3 653n®w2 100 -
Current drinking

No 04 VIO 24 16210326 378 28910438 285 Bi0B

<1 vk 03 WEWAO B0 2B3wL8 84 3210538 34 ATW02

=1 4wk 482 BAWE3 346 201049 386 27710495 405 31410496

“Only 1 subject was in this category.

www.jamalrahman.net
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Summary

1.
2.
3.

Identify & define variables
Type - independent vs. dependent

Level of measurements — nominal, ordinal or
continuous

Check distribution - Normal vs. Not Normal

5. Decide what to do - descriptive vs. analytical

Chapter 2
Introduction to SPSS

[BM SPSS Statistics v21 for Windows

Jamalludin Ab Rahman mpmes
Department of Community Medicine
Kulliyyah of Medicine
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IBM SPSS Statistics

Data Collection

Planning
Data Access
Data Management
and Preparation
Data Analysis
Deployment Reporting

Figure I: 18M SPSS Statistics integrates with a broad range of capabilities for the entre analytical process.

www.jamalrahman.net

IBM Corporation
Software Group
Route 100
Somers, NY 10589
Produced in the United States of America
May 2012
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SPSS LAYOUT
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Toolbar

9
10
1
12
13
14
15

R — I¥]

e

IBM SPSS Statistics Processor is ready
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Data editor

File Edit View Data Transform Analze DirectMarketing Graphs Utilities - — Help

SE8 M~ Bk
|

File Edit View Data Transform Analjze DirectMarketing Graphs Utiities Add-ons Window Help

4\ ar__| var | ar ‘ var

SHEM -~ BhF HEBEE2 .00 4

Name Type Width | Decimals | Label Values Missing Columns Align

Me

Enter your data

here

> Rows = each data i

Define &
describe your
variables here

> Rows = variables

www.jamalrahman.net
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Viewer

File EGt View Dala Transform lInset Format Analze DitectMarketing Graphs Utiilies Adc-ons Window Help

SHe N m e~ FELA QO EPRS B

c ,'_':,g + Frequencies The output Of
& {8 Frequencies anal_yses WIII
-*E}Tﬂll [DataSeti) D:\ \Cour: c \2013-05-1314 IIUM Basic Biostatistics Wo b d . I d
Notes
h Em Dataset Statistic e lSp aye i
Statisti s
o Frm a— here. Output is
EyTite Gender | Race (Ipaq) Smoking | BMI Status
[ gg:::" N Valid 301 301 301 301 301 separa tedfrom
(B rorise (ol Missing 0 0 0 0 0 data
L Smoking
{ o stz Frequency Table
Gender
Cumulative
Frequency | Percent | ValidPercent |  Percent
Valid  Female 180 568 59, 598
Mals 121 402 402 100.0 =
Im O L ————
[ |1BM SPSS Statistics Processor s ready | |
www.jamalrahman.net 29/4/2014

Syntax

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Run Tools Window Help

EHOMe» K¥LAHPO 0O SR N
1 OO MB M — b

FREQUENCIES 1 (J|FREQUENCIES VARIABLES=gender race exercise smoking bmistat
ONEWAY 2 & /ORDER=ANALYSIS.
T-TEST 3

4 TJJONEWAY hcy hbaic BY exercise i

5 l /STATISTICS DESCRIPTIVES We can Complle aII the

B O MISSING ANALYSIS. steps of the analyses here.

8 O|T.TEST GROUPS=smoking(1 0) Extend the programming

9 IMISSING=ANALYSIS . e

10 l /VARIABLES=hbac hey function in SPSS. Ability to

11P0| /CRITERIA=CI(.95)

@ perform complex steps e.g.

“looping”
[IBM SPSS Statistics Processorisready | | |In11Col20| |

www.jamalrahman.net 29/4/2014
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CREATING DATASET

www.jamalrahman.net
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Before even you start SPSS!

® You must identify & define relevant variables
® Define means

1. Name - preferably short single name, begins with

alphabet, no special character, no space
Type of data - e.g. Numeric, Date, String
Width & Decimal Places (if numeric)

Values - labels for value e.g. 1=Male, 2=Female
Missing - define missing value e.g. 999 for N/A

AL

www.jamalrahman.net

Label - description for the Name (will be displayed in Viewer)

29/4/2014

29/4/2014
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Define your variables

File

Edit View Data

ransform Analyze Di

ctMarketing  Graphs

s  Add-ons

indow Help

ELEI BRI E Y FEES

)

Name Type | Width | Decimals Label | Values Missing | Columns | Align

‘ 1 id Numeric 12 3 None None 8 = Right =

2 age Numeric 12 0 Age (years) None None 8 = Right

3 gender Numeric 12 0 Gender {0, Female}... None 8 = Right

4 race Numeric 12 0 Race {0. Malay}... None 8 = Right

5 exercise Numeric 12 0 Exercise (Ipaq) {0, Low}... None 8 = Right

6 smoking Numeric 12 0 Smoking {0, Noj... None 8 = Right

T weight Numeric 12 0 Weight (kg) None None 8 = Right

8 height Numeric 12 0 Height (cm) None None 8 = Right

9 bmi Numeric 12 0 BMI None None 8 = Right

10 bmistat Numeric 5 0 BMI Status {1, Normal}... None 8 = Right

1 sbp Numeric 12 0 SBP None None 8 = Right

12 dbp Numeric 12 0 DBP None None 8 = Right

13 bp Numeric 12 0 Blood Pressure {0, Normal}... None 8 = Right

14 hbalc Numeric 12 1 HbA1c (%) None None 8 = Right |~

Tr]

|DataVien | variable View
|

|IBM SPSS Statistics Processor is ready | |

www.jamalrahman.net
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Variable Types

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

SEHE B e~ BLAD A BY BS

w9

Type
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numerig

12
12
12
12
12
12
12
5

| Width | Decim Label |

0
0
0
0
0
0
0

N s o oo

Missing J Columns " Align
3 = Right
ight

Values |

one

©§d9ﬂﬁﬁcnohuan - D
© Date Oedma'ﬂaus: : :
(] Dollar
O custom Currency
O string

(¢] Restricteq Numeric (integer with leading 2eros)

The Numeyi
C type hon
Nu 0rs the digi s
meric never uses gigy g,,,u:';'; 870UPINg Seting, g -
estricteq

@m@

I Name I
’3—gendel
4 race
5 exercise
6 smoking
7 weight
| 8 height
9 Jbm
10 bmistat
1" sbp
[ 12
13
1
15
16
£l
DataView | Variable View
\

|IBM SPSS Statistics Processor |

www.jamalrahman.net
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New option for
Numerics with

© Dot

Variable Type

© scienti\: notation .
ODate leading zeros
© Doltar ,
Variable Type © Custom currency For String, no
For numeric, ) option for
; ; — Decimal Place
determine Width | O Restricted Numeric (integer with Tesangzeros) |
& Decimal. . 5] —
3 q ecimarPraces: e Numeric type honors the digit )
Decimal < Width L o never uses digitgrouping. - S: #hie the Restricted

mm/ddiyyyy
© Rffstricted Numeric (integer with leading zeros) © Dot ?":;r% S 7 :-
‘sgentific notation =
' The Numeric type honors the digit grouping setting, O gae cd,mr:‘n":fdd
' MNumeric never uses digit grouping. @® Date ¥yl d
(Lo ) camet)von | | oo .
L © Custom currency i
Decide the =t | et -
- o i S
suitable © Restricted Numeric (integer with leading 28r0<) | 40V
& - icted
i < e cig prouping seting, whil the Rest
variable type The Numerictype honors he At

¥ Numeric never uses digitgroup 9 :

www.jamalrahman.net 29/4/2014

Value Labels

Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help
: [ ' : = (]
SR~ BHLAM A B B5%EH 19
I Name Type [ Width [ Decimals I Label ‘ Values I Missing ‘ Columns I Align
1 id Numeric 12 3 None None 8 = Right
2 age Numeric 12 0 Age (years) None Non
3 gender MNumeric 12 0 Gender {0, Female}... Non ——
4 race Numeric 12 0 Race 4 yaelabels— @
5 XEICise Numeric 12 0 Exercise (Ipaq) ' Value: §
6 smoking Numeric 12 0 Smoking \ C j
7 weight Numeric 12 0 Weight (kg) | Label
8 height Numeric 12 0 Height (cm) ‘ 0="10W
9 bmi Numeric 12 0 BMI e
10 bmistat Numeric 5 0 BMI Status {1, Normal}... None
1" sbp Numeric 12 0 SBP None None
12 dbp Numeric 12 0 DBP None None
13 bp Numeric 12 0 Blood Pressure {0, Normal}... None
14 hbalc Numeric 12 1 HbA1c (%) None None
! e ——————————————————————————
(s v v
[ IBM SPSS Statistics Processor is ready | |

www.jamalrahman.net
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This question'is
~ Not Applicable

to male

Name

9 | bmi e
10 bmistat Numerit d
" sbp Numeric 12 None
\EP None None

12 dbp Numeric 12
13 |bp Nymeri =

vod Pressure {0, Normal}... None
hNo\e (%) None None

) Hom\\cysteine (umol/L) rMn_] :
yalue Labels Are you pregnant now? {0, Noj..

value: Ej
Labet: ‘? e.g. Assign 999 to
) ="No" represent N/A

value & this won’t
be included in any
analysis

IBM SPSS Statistics Processor is ready I

29/4/2014

Chapter 3
DeSCI'lpthE Statistics

[BM SPSS Statistics v21 for Windows

Jamalludin Ab Rahman mpmes
Department of Community Medicine
Kulliyyah of Medicine
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Exercise data

® Hypothetical
® Study to describe factors related to HbAlc &

Homocystein (HCY)

® N=301

® 13 variables

www.jamalrahman.net

29/4/2014

Retrieve file information

File Edit View Data Transform Analyze

DirectMarketing Graphs  Utiiies Add-ons Window  Help

New
Open
Open Database
&) Read TextData...
(@ Read Cognos Data...
oo
|
Save As...
P Save All Data
Ee Exportto Database...
@ Mark File Read Only
E% Rename Dataset..
Display Data File Information
E=l Cache Data...
e
i Switch Server...
Repository
L4 Print Preview

I A Arin

www.jamalrahman.net

»

»

»

-

9% *

Visible: 15 of 15 Variables

nial Ailal.

der race exercise
pmale Chinese Low
emale Indian Moderate
pmale Indian Moderate
Male Chinese Low
Male Malay High
Male Chinese Moderate
Male Malay Moderate
emale Malay Moderate
Male Malay High
<5 Working File % Moderate
[ External File... Moderate

smoking weight height
No 66
No 62
No 76
Yes 78
Yes 40
Yes 51
Yes 68
No 69
No 65
No 74
No 76
No 86

148
41
154
154
147
156
143
154
159
164
156
158

1e0.

bmi bmist
30 (o]
31 O
32 (o]
33 0|
19 Ng
21 No
33 O
29 O
26 Overw
28 O
31 O
35 (o]

q

IBM SPSS Statistics Processoris ready

29/4/2014
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healthstatus001

Variable Information

Measurement

Variable Position Label Level Role Column Width | Alignment | Print Format | Write Format
id 1 | <none> Scale Input 8 | Right F12.3 F123
age 2 | Age (years) Scale Input 8 | Right F12 F12
gender 3 | Gender Nominal Input 8 | Right F12 F12
race 4 | Race Nominal Input 8 | Right F12 F12
exercise 5 5;2;‘“ Nominal Input 2 | Right F12 F12
smoking 6 | Smoking Nominal Input 8 | Right F12 F12
weight 7 | Weight (kg) Scale Input 8 | Right F12 F12
height 8 | Height (cm) Scale Input 8 | Right F12 F12
sbp 9 | SBP Scale Input 8 | Right F12 F12
dbp 10 | DBP Scale Input 8 | Right F12 F12
hbalc 11 | HbA1c (%) Scale Input 8 | Right F121 F121
hey 12 :'?Sr‘ﬁgl‘;ﬁe'" Scale Input 8 | Right F122 F122

Variables in the working file

www.jamalrahman.net

Variable Values
Value Label
gender 0 Female
1 Male
race 0 Malay [N
1 Chinese
Indian
exercise 0 Low
1 Moderate
2 High
smoking 0 No
1 Yes
29/4/2014

29/4/2014

Task 1

1. Describe socio-demographic characteristics of the
respondent (age, gender & race)

2. Describe the explanatory variables
Exercise
smoking status
BMI status &
BP status

1.
2.
3.
4,

3. Describe HbAlc (taking cut-off for Poor HbAIc 2 6.5%) & HCY

www.jamalrahman.net

29/4/2014
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DESCRIBE NUMERICAL DATA

29/4/2014

www.jamalrahman.net 29/4/2014
File Edit View Data Transform Analze DirectMarketing Graphs Ut Window Help
s E o Reports r = & (>
(= = e Hol o4 H ‘
=8l = e ,Lﬂﬂ—i@—ﬁ o : )
I-‘I :sbp ‘115 596179582 Tables » E’" Visible: 13 of 13 Variables
id age Compare Means » A Epiorel weight height bmi sbp &
1 2817 1 General Linear Model » 5 Crosstabs s 66 148 30
2 12.596 4 Generalized Linear Models » - 62 1 31
3 14.249 N , | Batio. 76 154 2
4 14.609 {-—— > P-P Plots... 78 154 3
5 17.650 ! Regression » [ a-aPiots... 40 147 19
6 18.683 oderate Yes 51 156 21
Loglinear »
7 30.103 4 Neural Networks » oderate Yes 68 143 33
8 34.112 4 ) oderate No 69 154 29
Classity 3 :
9 34.939 F . ) High No 65 159 26
Dimension Reduction »
10 36.248 ; : R oderate No 74 164 28
11 36.464 q S oderate No 76 156 31
12 45.153 4 NonparmemicTests ¥ hijerate No 86 153 3
AG FD[ECES!‘"Q » Aadacat, 4 160 2 b
Survival » L
Multiple Response 13
Explore... M alv Raidenalrelal |IBM SPSS Statistics Processor is ready
Multiole 3
www.jamalrahman.net 29/4/2014
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Dependent List

&b Gender [gender]
&> Race [race]

&id = @ nge (years) [age]

& Exercise (Ipag) [e... Faclor List

&5 Smoking [smoking)
& Weight (kg) [weig... g
f Height (cm) [heig...

BMI [bmi] Label Cases by.
& sBP [sbp] =

rDisplay
® Both © Statistics © Plots

(o J

www.jamalrahman.net

Boxplots Descriptive

@ Factor levels together | Stem-and-leaf
© Dependents together [¥ Histogram

© None s

Spread vs Level with Levene Test

29/4/2014

29/4/2014

Results

Case Processing Summary
Cases
valid Missing Total
N[ Percent N [ Percent N[ Percent
Age (years) 301 [ 100.0% o[ o0o0% 301 | 100.0%
Descriptives
Std. Error
Age (years) Mean 3413 485
95% Confidence Interval  Lower Bound | s
for Mean Upper Bound 35.09
5% Trimmed Mean - P
Median 32.80 ~
Variance
5td. Deviation 548
Minimum
Maximum 67
Range N
Interquartile Range 11
Skewness o 140
Kurtosis .837 .280

www.jamalrahman.net

Fraquency

| .

Check for Novrmality.
Iy Age datoe distribuwted Normally?

Aaﬂrlm \
\ .
= ry bt
b

© E) © E]

3 m

Age (years)

Tests of Normality
Knlmugarov-Smrrnnv‘ Shapiro-Wilk
Statistic | _df . fatistic | dof | Sig.
Age (years) 093 [ 301 000 926 [ 301 [ 000
a. Lilliefors Significance Correction
29/4/2014
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File EOt View Options Elements Halp Histogram ——Mormal
oo DXYREABPF Bl ClDL GRUG kI
= =T Ll .

407 Mean = 34.13
— ad Dev. =8418

B ol Lk

Histogram

. H Iy this Normal
e ” Y Adistribution?

Frequency
8
i
1

T T T T = T ]
5 B % ® » e
1

oy T T
Age (years) 20 3 40 50 80 70

Age (years)

www.jamalrahman.net 29/4/2014

Describe age

Normal

® The subjects distributed between 23-67 years old
with the average of 34 (SD=8) years.

If not Normal

® The subjects distributed between 23-67 years old
with the median of 33 (IQR=11) years

www.jamalrahman.net 29/4/2014
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DESCRIBE CATEGORICAL DATA

29/4/2014

www.jamalrahman.net 29/4/2014
File Edt View Data Transform Analze DirectMarketing Graphs Ui window Help
s E o Reports AR B GS = ] (>
= = e Ao | LYNES: ‘
Sl e @ e saisics [ A e D
I_M :sbp [116506179582  Tapies ' | @o [y Visible: 13 of 13 Variables
id age Compare Means » A Explore. weight height bmi sbp &
1 2817 1 General Linear Model » I Crosstabs 66 148 30
2 12.696 4 Generalized Linear Models » - 62 41 Ell
3 14.249 N , | EEBatio. 76 154 2
- 7] P
4 14.609 1 Comsiate > P-P Plots... 78 154 3
5 17.650 ! Regression » [ a-aPiots... 40 147 19
6 18.683 oderate Yes 51 156 21
Loglinear »
7 30.103 4 Neural Networks » oderate Yes 68 143 33
8 34.112 4 ) oderate No 69 154 29
Classity v é
9 34.939 F . ) High No 65 159 26
Dimension Reduction »
10 36.248 ; : R oderate No 74 164 28
11 36.464 q S5 oderate No 76 156 31
12 45.153 4 NonparmemicTests ¥ hijerate No 86 153 3
AG Folecas!mg » Aadacat, 4 AR0. 2 b
Survival » 3
Multiple Response 13
M Value Analysis...
Frequencies... I s atv Rasinariels IBM SPSS Statistics Processor is ready
Multiole 3
www.jamalrahman.net 29/4/2014
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Variable(s).

Lid

& Age (years) (age]

& Race [race]

& Exerdise (Ipaq) [exercise]
& Smoking [smoking]

& Weight (kg) [weight]

& Height (cm) [height)

& BMl [omi]

& sePstp)

& DBP [dbp]

& HBA1C (%) [nbatg

& Homocysteine (umoliL) [hcy)

@) Gender [gender]

l

' Display frequency tables

(Lox ) (zaste ) (mose (concet o |

Chart Type

© Histograms:

Chart Values-

@ Frequencies © Percentages

29/4/2014

www.jamalrahman.net 29/4/2014
Statistics
Gender
Gender
Cumulative
Frequency Percent Valid Percent Percent
valid  Female 180 50.8 59.8 59.8
Male 121 40.2 402 100.0
Total 301 100.0 100.0
www.jamalrahman.net 29/4/2014
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TRANSFORM

www.jamalrahman.net 29/4/2014
File Edt View Dala Transform Analze DirectMarketing Graphs Utiities Add-ons Window Help
i ), B Compute Variable... el \"A
S1_IER" S B % 8
E E Count Values within Cases... ~
‘1 - weight 65 Shift Values... Visible: 12 of 12 Variables
—I e ﬁ Recode into Same Variables... [okdng gt height shp; lbp)
1 U i~ . . No! 66 148 "7 76
2 5 [2] Recode into Different Variables... No 62 141 143 106
B 9 Automatic Recode.. No 76 154 143 92
4 9 [p# visual Binning Yes 78 154 143 99
5 0 B Optimal Binning.. Yes 40 147 109 75
6 3 Prepare Data for Modeling » Yes 51 156 115 79
7 3 B8 Rank Cases... Yes 68 143 138 100
H 2 {2 Date and Time Wizard.. Mo & i " 72
9 9 B Create Time ser No 65 159 135 96
0 B Teale Time Serles... No 74 164 108 89
1 A 24 Replace Missing Values... No 76 156 143 o
12 3 ‘ Random Number Generators...
12 f ‘ F
Data View |V le View
'Compule Variable... IBM SPSS Statistics Processor is ready
www.jamalrahman.net 29/4/2014
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Target Variable: Numeric
omi - [weight/((height/ 100) ** 2)

(megpavat.|

weight /7 ((height / 100) ** 2)

£ia *

& Age - -

& Gender [gender] - ‘undtion group:

& Race [race] Al

& Exercise (Ipaq) [exer Arithmetic

&5 Smoking [smoking] CDF & Noncentral COF
& Weight (kg) [weight Conversion

& Height (cm) (neight] Current Date/ime
& $BP [stp) Date Aritnmetic

& DBP [dbp] Date Creation -
& HoAlc (%) hbaid

& Homocysteine (umo. Functions and Special Variables:

@(ummna\ case selection condition)

(Cox s (meent) (oanon) (hiso)

www.jamalrahman.net

e for vew Dy [mestom salce Ovecuss;

2 9T 18089078

Visthe 1 o 1) vanstint

[ ™ 58
uy 108 93
"y n 01
u » 97
0 " a2
" n "3
5 100 120
" n 4
0 % [T}
s 5 0
u 9s [

w §1

29/4/2014

ErEL R LT Y T BE YL

29/4/2014

Visual binning

File Edit View Data Transform Analze DirectMarketing Graphs Utilties Add-ons Wi

whose values will be grouped into bins.

@ when you click Continue. )
low contains all numeric ordinal and scale

Select the variables

Data will be scanne!

The Variables list bel
bl

B Compute Variable... ﬂﬂ ﬁ @
Count Values within Cases...
Shift Values...

] ﬁ Recode into Same Variables... ;l;dbp?
2 derate ecode into Different Variables... b 106
3 >derate Automatic Recode... B 9
4 Low {b% Visual Binning... B % 9
5 High [, optimal Binning. b 5 75 4
6 >derate Prepare Data for Modeling B 79 1"
7 derate 4] Rank Cases... 8 100 12.
g derate 2 Date and Time Wizard... P 2 4.
E] High 5 9% 8
10 \derate Create Time Series... b 29 0
1 hderate 2 Replace Missing Values.., 8
12 yderate . Random Number Generators... ]

@ Run Pendi Cli+G

variables to em‘i -

Fom

Variables:

id
& hge (years) [agel
& Weight (kg) weight]
& weignt (cm) height
& sBP (sbp]

& D8P [dbp]

& Hoatc (%) (hbatdl
& Homocysteine (Umo..

L_\ Limit number of cases scanned to:

(contnse)

e

[IBM SPSS Statistics Processoris ready | | | |

www.jamalrahman.net

29/4/2014
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Normal < 23

Scanned Variable List: Name: Label:

& omi Current Variable: [omi I [ o~ |
Binned Variable: [omicat | [Bur status ]
Minimum: ||792—\ Values 45

1884 2009

Grid:

T17.82 1987 2202 2408 206.11

2304 2508

27.14

2816 3021 3220
2019 3123 3.

Enter interval cutpoints or click Make Cutpoints for aut
Vfor example, defines an interval starting above the prs

1 3635 3940
33 3738 0.4
atic intervals. A cutpoil

Binning

will cr

%>CMMrwagh+23hr<215
Obese >= 27.5

te 1

Lok (cance

ous interval and

Upper Endpoints

Cases Scamned: IS
Missing Values D }
]

Copy Bins

Erom Another Variable

To Other Variables

Label y A
ma

23.000
27.500
HIGH!

Normal

Overweight —
o — L 223

[ mareLavets |

] Reverse scale

[Lox J{zaste | meset | cancel] | o

www.jamalrahman.net

29/4/2014

29/4/2014

File Edit View Data Iransform Analze DirectMarketing Graphs Utiiies Add-ons Window Help

SHe @ e

1: bmicat 3

|Visible: 14 of 14 Variables

weight

bmicat

var

29.98
31.24
3218
33.02
18.65
2065
3330
29.13
2877
27174
3140
3463

-

Obese
Obese
Normal

Normal
Obese
Obese
Overweight
Obese
Obese
Obese

IIBM SPSS Statistics Processoris ready | | \

—

www.jamalrahman.net

29/4/2014
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29/4/2014

Chapter 4
Bivariable analyses

[BM SPSS Statistics v21 for Windows
Jamalludin Ab Rahman mpmes

Department of Community Medicine
Kulliyyah of Medicine s

To check association of two variables?

www.jamalrahman.net 29/4/2014
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The steps

1. Determine which is dependant & which is

independent

2. Determine level of measurements

3. Determine Normality of the numerical

measurement

4. Determine the suitable statistical test

www.jamalrahman.net

29/4/2014

29/4/2014

What are the tests?

Variable 1

Variable 2

Test

Categorical

Categorical

Chi-square

Categorical (2 pop)

Numerical (Normal)

Independent sample t-test

Categorical (2 pop)

Numerical (Not Normal)

Mann-Whitney U test

Categorical (> 2 pop)

Numerical (Normal)

One-way ANOVA

Categorical (> 2 pop)

Numerical (Not Normal)

Kruskal-Wallis test

Numerical (Normal)

Numerical (Normal)

Pearson Correlation Coefficient
Test

Numerical (Normal/ Not
Normal)

Numerical (Not Normal)

Spearman Correlation
Coefficient Test

Numerical (Normal)

Numerical (Normal) - Paired

Paired t-test

Numerical (Not Normal)

Numerical (Not Normal) -
Paired

Friedman test

www.jamalrahman.net

29 April, 2014
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Tasks 2

1. Determine association between socio-demographic
characteristics & all the risk factors with HbA1lc

2. Determine association between socio-demographic
characteristics & all the risk factors with HCY

Note: It would be good if you could construct dummy
table for the answers even before the analyses started

www.jamalrahman.net

29/4/2014

29/4/2014

HCY normal range

Sex Age

12-19 years
Female

>60 years

12-19 years
Male

>60 years

www.jamalrahman.net

Blood reference ranges for homocysteine:

Lower limit Upper limit Unit  Elevated
3.3112] 7.2112) pmol/L
45014] 100(14] ug/dL > 10.4 pmol/L
4.9012] 116112 pmol/L x

> 140 pg/dl
66!14] 160(14] pg/dL
43012 9.9112] pmol/L
6014] 130(14] ug/dL > 11.4 pmol/L
5.9(12] 15.3012] pmol/L o

> 150 pg/dL
gol14] 210014 pg/dL

Therapeutic target

< 6.3 pmol/L["?]
or
< 85 pg/dLi"?

29/4/2014
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COMPARING TWO MEANS

INDEPENDENT SAMPLE t-TEST

29/4/2014

www.jamalrahman.net 29/4/2014
Age vs. BP
File Edt View Data Transform Analze DirectMarketing Graphs es Add-ons Window Help
2 [ Repors » 2 =22 ), : (4]
= 2 @ e *d il & H
: [' ‘J v Descriptive Statistics » H = — —1]" \@
Tables » | Visible: 15 of 15 Variables
id | age Compare Means P | [ means.. height | bmi bmist
; éz;z General Linear Model » One-Sample T Test. 11‘15 ;(1’ g 2
. 1
- GeneralizedLinearModels * | F& 11 gependent-Samples T Test..
3 14.249 Mixed Models » 154 32 Q
4 14.609 C;rrelale N M Paired-Samples T Test... 154 13 o
[ = A one-way ANOVA... 147 19 N
5 | 17.650 Regression » = 9
6 18.683 " loderate Yes 51 156 21 N
2 Loglinear »
T 30.103 Neural Networks o loderate Yes 68 143 33 o]
8 34.112 loderate No 69 154 29 o]
— Classify »
9 34.939 ) _ High Mo 65 159 26 Overw
T Dimension Reduction »
10 36.248 ; ] R loderate No 74 164 28 o]
11 36.464 = oderate No 76 156 31 0
i »
12 45153 Honparameticlests oderate No % 158 s ol
Forecasting L =]
Sunvival » ]
Multiple Response »
Independent-Samples T Test... B Wissing Value Analysis... IBM SPSS Statistics Processor is ready
Multinia Imnitatian »
www.jamalrahman.net 29/4/2014
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Test Variable(s):
&id = & Age (years) [age]
&> Gender [gender]
& Race [race] pw
&) Exercise (Ipag) [e...
&> Smoking [smoking]
& Weight (kg) [weig...
# Height (cm) eig... Grouping Variable:

Al (]

1 BMi Status [pmist.

® Use specified values

& SBP [sbp] 2 Define Groups. | Gowpt o
N
Lo o (st (canca) i

© Cut point:

(e Co) )

www.jamalrahman.net 29/4/2014

29/4/2014

The original t+—test (Student's +-fest)
assumes equral voriances for equal
sample sizes: However of the
variances ore equal, U U robust for
Aifferent sizes

Results

Group Statistics
Std. Error

Blood Pressure N Mean | Std Mean
Age (years)  Normal 156 3393 7.928 635

High 145 34.35 8.937 742

Independent Samples Test
Levene's Testfor Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
— o ———— — Mean Std. Error Difference
F Sig ke 1 df Sig. (24 Difference Difference Lower Upper

Age (years)  Equal variances

assumed 3.522 062 =43 299 667 -419 872 -2.332 1.495

Equal variances not

assumed -429 | 288372 668 -419 a77 -2.341 1.503

R Welchls correction

Levene’s test check equality between variances. Ho: There is no difference of variances. So if P
is significant, we reject Ho, and therefore equal variances assumed.

www.jamalrahman.net 29/4/2014
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Table - Distribution of age by blood pressure status

N Mean SD Statistics df P
Normal BP 156 33.9 7.9 t=0.431 299 0.667
High BP 145 34.4 8.9

29/4/2014

www.jamalrahman.net 29/4/2014
DIFFERENCE OF TWO PROPORTIONS

CHI-SQUARED TEST

www.jamalrahman.net 29/4/2014
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Gender vs. BP

Crosstabs...

www.jamalrahman.net

Missing Value Analysis...

ew Data Transform Analyze Direct Help
o B de% 4
- - 1
Des Statistics » = |
Tables » ; - |visible: 15 of 15 Variables
Compare Means » A, Explore... weight ‘l height ‘ bmi | bmist
General Linear Model » ) 66 148 30 o]
Generalized Linear Models » ;311 b 62 141 31 0
0...
Mixed Models » = 76 154 32 0
Correlate » 8 154 3 0
Regression » 40 147 19 N
1 loderate Yes 51 156 21 No
Loglinear »
Neural Networks i loderate Yes 68 143 33 o]
- loderate No B9 154 29 0
Classity » °
B High No B5 159 26 Overw
Dimension Reduction »
; ] N loderate No 74 164 28 o]
= oderate No 76 186 3 o
HonparametricTests ¥ o derate No 8 158 3 o
Forecasting » |
Sunvival »
Multiple Response »

[IBM SPSS Statistics Processoris ready | |

[

Multinia

29/4/2014

29/4/2014

["] Display clustered bar charts
[7] Suppress tables

Row(s):
SLid & Gender [gender]
& Age (years) [age] E
& Race [race]
& Exercise (Ipaq) [exercise]
Smoking [smoking] .
f?? Weight (kg) [weight L —
& Height (cm) (height 85 Biooa Pressure | '“—”—V
& BMi[omi] @
4l 811 Status (bmistat)
& SBP [sbp]
& DBP [dop) Layer 10f1
& HbA1c (%) [hbald]
& Homacysteine (umoliL) hey] Eievous N
-
Hois

(Lo J(paste | meset | cancel_riep |

o Observea
L) Expecteq

[ Percentages —

OnNo adjustments

www.jamalrtahman.net

Nnmal Gamm?3
E cgmnwcrwa:«m g
B - Kendalrs 1202
7] Lambda =D
1 uncertainty coemeient Ken
Nominal Dy intenal
fes
| Coanran's ang MantebHaensze! shatistcs:

Counts——

(=] Hide small counts

| _
= 1 Unsta
8 Qt:Mum‘k ;tanu:::::“
5 Total =

Adjusted standaraizeq
Noninteger weights

© Round cell coynts
O Truncate cel counts

(o) o) g

— | [Ztest——_

“ : (7] Compare column proportions

‘© Round case Weights
O Truncate case weights

BT Ta

40



Some books may suggest tive use of
Continuity Correction at ALL
Hme, but recent simudations

Results s but recent simulosi

correction) by
Case Processing Summary OVERCONSERVATIVE. HW) (VY%%
Cases PWWV\/ X2 wihen < 20% O’f ('/exu/j/
Valid Missing Total t oA @ recte { <5

N [ Percent N [ Percent N J Percent
Gender * Blood Pressure 301 | 100.0% 0 00% 301 | 100.0%

Gender * Blood Pressure Crosstabulation

Chi-Square Tests
Blood Pressure
Hormal High Total Asymp. Sig Exact Sig. (- | Exact Sig. (1-
Gender Female  Cout 2 %8 180 Valuz dt (2-sig sided) sided)
% within Gender | 511% | 489% | 1000% Pearson Chi-Square 092* 1 762
Mals Count ) 37 121 Continuity Corraction® 034 1
% within Gender 52.9% 471% | 100.0% Likelihood Ratio 092 1 762
Total Count 156 145 301 Fisher's Exact Test 814 426
% within Gender | 51.8% 48.2% | 100.0% r'[;@;;g;[.;g;,‘“"i 092 ' 762

_J Association J =
/ f : =

Deseribe this table flrst: What
W your mpression? 49% women When = 20% of cells have EC < 5,
v 47% men witihv igh BP wse Flsher’'s Exact Test

www.jamalrahman.net Wym be WW; WW% ;‘“ﬁ’ﬁﬁf ? 29/4/2014

29/4/2014

COMPARING MORE THAN TWO MEANS

ONE-WAY ANOVA

www.jamalrahman.net 29/4/2014
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Race vs. HbA1c

Fi Edit View Data Transform Analyze M Graphs Utiliies Add-ons Window Help
2 7 Reports » : = B (4]
SHE @ o P HEE Ba
2 . = Descriptive Statistics » n i
| Tables v | Visible: 15 of 15 Variables
id ‘ age Compare Means * | [ means.. height bmi bmist
1 2.877 General Linear Model » One-Sample T Test.. 148 30 8]
2 12.596 Generalized Linear Models » B Independent-Samples T Test 141 KLl O
3 14.249 Mixed Models = - 154 32 o)
4 14,609 S N Paired-Samples T Test... 154 33 0
- Ll One-Way ANOVA...
5 17,650 - R One-Way N 147 19 N
6 18.683 Loglinear » loderate Yes 51 156 21 No
7 30.103 Neural Networks o loderate Yes 68 143 33 o]
8 34112 Classiy N loderate No 69 154 29 [¢]
9 34.939 . High No 65 159 26 Overw
Dimension Reduction »
10 36.248 ; ] s loderate No 74 164 28 O
11 36.464 = oderate No 76 186 3 o
HonparametricTests ¥ o derate No a6 158 3 o
Forecasting » hd
Sunvival »
Multiple Response »
- B Missi
One-Way ANOVA... LB LM L IBM SPSS Statistics Processoris ready| | |
Multinia »
www.jamalrahman.net 29/4/2014
e 52
Dependent List:
&id = & HbA1c (%) [hbatc)

& Age (vears) [age)
&> Gender [gender]

& Exercise (Ipag) [e... @
&> Smoking [smokin..

& Weight (kg) [weig...
& Height (cm) [heig...

& BMI[omi] @ Eon
_ll B Status thmict X &> Race [race] ﬂ
(Lo J[(psste ] meset | cance ] vt | o e
["] Fixed and random effects
B Eomoenely ol vartarzaiza|J N
[7] Brown-Forsythe
[7] welch

[7] Means plot
Missing Values

® Exclude cases analysis by analysis
© Exclude cases listwise

(contnue) |_cancer | _rap_|

www.jamalrahman.net 29/4/2014
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Results

Describe these resudts first: What
W your impression? HhAle
between races? 6.4 (SD 2.1) v
6.7 (SD 2.2) v&« 6.5 (SD 2.2)

Descriptives

(.. A— -~
HbA1C (%) .l’ N
i 95% Confidence Interval for
1 Mean
N I Mean | Std. Deviation | $td. Error | LowerBound | UpperBound | Minimum | Maximum
Malay 1951 6.386 21212 1518 6.086 6.685 13 120
Chinese 100: 6.684 21839 2184 6.251 7118 12 124
Indian sl 8.295 2.9488 H 1.2038 5201 11.390 27 1A
1 1
Total 301 6.523 24708 |1 1261 6.277 6.769 1.2 12.4
\h ————————— —"

Test of Homogeneity of Variances

HbAT C (%)
Levene
Statistic df1 df2 Sig.
A71 2 298 .843
ANOVA / /
HbATC (%) The F W
Sum et — that there W no-
Squares df Mean Square F 4 Sig \4 . (.Z/ . V‘W’{'
Between Groups 25137 2 12,568 2697\ 069 /‘ W\'g M
Within Groups 1388.561 298 4660  — WW WWWV
Total 1413.698 300
any two- groups
www.jamalrahman.net 29/4/2014

29/4/2014

Results - BMI status vs. HbA1c

The F test shhows that at

Descriptives
HbATc (%) W‘H’W?/ uy ONE W
95% Confidence Interval for - . . ne .
Mean L~ with significant different
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum Maxlmu;/ EVH’W N V'$’ OW N W OB
d P g
Normal 85 6.143 21100 .2289 5.688 6.598 13
Overweight 73 5733 2.0389 2386 5.257 6.208 12 or OW v 06
Obese 143 7152 2.0995 1756 6.805 7.498 22
Total 301 6.523 21708 1251 6.277 6.768 1.2
We need to- ruun Post—hoe
Test of Homogeneity of Variances 'IL%’{—TLD' WVMAM VV'I’WV of
HbA1 ¢ (%) .H, e | ( S(. QM/fWCWVIL
Levene PA R w
Statistic dfi a2 Sig.
== - — To decide wirich Post-hoe
ANOVA test to- choose, we hone fo-
HbATc (%) test FDT e,q/uo.idy Of VON LOMNLALS
Sum of C om og C
Squares df Mean Square F 9. ve H W“}fy of
Between Groups 114,483 2 57.242 | 13129 .000 VoW LOMNLALS (Love,we/y
Within Groups 1299.215 298 4.360
Total 1413.698 300

www.jamalrahman.net

29/4/2014

43



29/4/2014

Dependent List
& - & Hoalc (%) [hoatd)
é’ Age (years) [age]
&> Gender [gender]
& Race [race]
&> Exercise (Ipag) [e...
&5 Smoking [smokin...
& Weight (kg) [weig...

& Height (cm) [heig... = Factor: Equal Variances Assumed
A& B Ihmil b/ [F] LsD [ 8-NK [7] Waller-Duncan
@ [ Bonferroni (] Tukey pe e
A [7] Tukeys-b ["] Dunnett
[7] Duncan tro Y |Last -
[ RE-GWF [T] Hochberg's GT2 [ Test
"2\

FIREGWQ [ Gabriel ®:

Equal Variances Not Assumed

[T Tamhane's T2 [C] Dunnetts T3  [7] Games-Howell  [7] Dunnetts C

Significance level:

www.jamalrahman.net 29/4/2014

Results - Post hoc

Post Hoc Tests

Muttiple Comparisons
DependentVariable: HbA1c (%)
Scheffe
Mean 95% Confidence Interval
Difference (-

(1) BMI Status _(J) BMI Stalus 9 Std.Eror | Sig. | LowerBound | Upper Bound gnificant i :
Normal Overweight 4100 3332 “410 1230 TM g Mf“w (V%

Obess -to0s¢” | 2860 002 . . only for Normal vs. Obese
Overweight Normal -41()(3 3332 -1.230 410 (P:OOOZ)

Obese -1.4194 3004 000 -2.158 -681
Obese Normal 1.0094" 2860 002 306 1.713

Overweight 1.4194" .3004 000 681 2.158

* The mean difference is significant atthe 0.05 level.

www.jamalrahman.net 29/4/2014
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Report

There is a significant association between BMI Status
and HbA1c (F(2,298)=13.129, P<0.001). Post-hoc test
showed that Obese subjects have significantly higher
HbA1c compared to Normal and Overweight subjects

(P=0.001 and P < 0.001 respectively).

Cr"l
> ™ Q)
www.jamalrahman.net 29/4/2014
NON PARAMETRIC TESTS
MANN-WHITNEY U
=)
<D
S ™ o)
www.jamalrahman.net 29/4/2014
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Gender vs. HCY

e EGt View Data Transform Anahze DirectMarkebng Graphs

Usises Addons Window Help

S 19% “

Visible: 15 of 15 Variables.

Y Reports » ﬁ ::]
| = E rl Dyscriptive Statistics » F “ ffs
Tagies »
exarcise smoking Compare Means v bmistat sbp. dbp bp
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Results

Mann-Whitney Test

Ranks
Gender N Mean Rank | Sum of Ranks
Homocysteine (umolll)  Female 180 151.83 273298.00
Male il 149.77 18122.00
Total 301
Test Statistics®
Homocystein
& (umoliL)
Mann-Whitney U 10741.000
Wilcoxon W 18122.000
z
Asymp. Sig. (2-tailed) 840

a. Grouping Variable: Gender
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NON-PARAMETRIC TESTS
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Results

Kruskal-Wallis Test

Ranks
Race N Mean Rank
Homocysteine (umolll)  Malay 195 145.85
Chinese 100 156.44
Indian 6 227.58
Total 301

Test Statistics™®
Homocystein
2 (umoliL)
Chi-Square 5718
df 2

Asymp. Sig s 057 >
a. Kruskal Wallis Tes!

by Grouping Variable
Race
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RELATIONSHIP OF TWO NUMERICAL DATA

CORRELATION TEST
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Age vs. HbA1lc
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Correlations
W T Age (years) | HbA1cC (%)
Age (years) Pearson Correlation 1 064
Sig. (2-tailed) 271
N 301 301
HbA1c (%)  Pearson Correlation 064 1
Sig. (2-tailed) 2M
N 301 301
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Age vs. HCY

File Edit

View Data

Transform

Analize DirectMarketing Graphs  Ulilties  Add-ons

Window

29/4/2014

ﬁ i} Reports » ﬁ ; g
: - = Descriptive Statistics » ﬂ = = ::9) o moKing [SoR. Hariables:
| Tables » ,_V::Ii':' (k) fweig . & Age (vears) [age) @
= 9ht (cm) [heiy & Hom, i
|exercise | smoking Compare Means »opi bmistat sbp BMi [omi) el —omeasteine (umo_
1 Low No General Linear odel  » | 30 Obese BMI Status [omist, @
2 Moderate No Generalized Linear Models » 3 Obese SBP [sbp]
3 Moderate No|  MiedModels v | 32 Obese gBF' [dop]
B lood Pre.
4 Low Yes Ssure [..
Correlate 13 Bivariate... HbAtc (55 Mba ‘\
2 High Yes Regression » Partial [} . q gl
5 Moderate Yes A R =] Part [ Correlation Coeflicients
= [ Distances... | B P -
7 Moderate Yes Neural Networks s =l {8[5_"2 [ Kendarrs t.
8 Moderate No Classity o 29 Obese Test .
[ Test of si —
High No 5 o N 26 Overweight | of Significance —
imension Reduction ; —
10 Moderate Mol 1 Loz Obese [ ® Iwo-taited © one-sajeq
11 Moderate No e 31 Obese ¥ Flag si
fl Flag sij 1
12 Moderate No Nonparametric Tests » 35 Obese Ignificant Correlations
- . Forecasting » @
suniva , (Eeste ) (Bese | cance il |
Bivariate... == Rulalatal = (1BM SPSS Statistics Processor is ready | | | l
Miiltinla Imnutatinn »
www.jamalrahman.net 29/4/2014
Correlations
Homocystein
Age (years) [ e (umol)
Spearman'srho  Age (years) Correlation Coefficient 1.000 -.058
Sig. (2-tailed) . 34
N 301 301
Hom (umolll)  C ion C ient -.058 1.000
Sig. (2-tailed) 314 .
N 301 301
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