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PART |

INTRODUCTION

Background

This handbook is designed to introdu8BSS for Windows It assumes familiarity with Microsoft
windows and standard windows-based office proditgtisoftware such as word processing and

spreadsheets.

SPSS for Windowsis a popular and comprehensive data analysis packagtaining a multitude
of features designed to facilitate the executionaofide range of statistical analyses. It was
developed for the analysis of data in the soci@mses - SPSS means Statistical Package for Social

Science. It is well suited to analysing data framveys and database.

The practical uses dataset from a cross-sectianmakeyg of respiratory function and dust levels
amongst foundry workers. The object of the survatadvas to determine whether the dust levels

found in the foundries have any effect on the maspry function.

Acquiring the DATA

A number of datasets have been created to enahbléoywork through this guide. These can be
found online or via théShared Data’ folder. To access click the Start button in thétdra left
hand corner and typeshared data— and press enter, the window explorer will oped #ren
double click:mhs > health methodology course data >

We suggest yoaopy and paste foundry.sav, foundry.xls, and foundrsyn.SPSto yourdesktop.

To access the data online click the link:

http://research.bmh.manchester.ac.uk/biostatigtmsiing/statisticalsupport

and download the relevant SPSS handouts and alad&sets to your desktop. You may at some

point be asked for your username and password.

Note: for further information this booklet where possiill link you to a relevant Youtube video

explaining the technique discussed.
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Starting SPSS

After logging on to Windows 7, the user will be peated with a screen containing a number of
different icons. Start SPSS by clicking tB&rt button then selecting

All Programs —» IBM SPSS Statistics —» IBM SPS Statistics 23.0

Then theSPSS 23.0 for Windows 7&creen will appear calledntitted — SPSS Data Editor
(shown below). In the middle of theData Editor screen you can see another window with the
following options -

New Files — Create a new dataset

Recent Files — Open a previously used dataset

What's New — Learn about new features in SPSS 23.0

Modules and Programmability — Links to help merursaidvanced users

Tutorials — Beginners guides to features in SPS8 23

Modules and Programmability:

Learn more about the 1BI SPSS Statistics

by o o
programmbilty extensions

1B PSS Advanced Stafistics

Show: |Instalied = | |IBM SPSS Missing Values

Examining Summary Statistcs for Indiidual Variable |

Crosstabulafion Tables
1

[] Dontshow this dialog in the future

a7 ||
0170572015

Click, the New Dataset within the New Filesoption, to get a blank SPSS data screen and the

maximise your SPSS window.
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Data Entry

The SPSS Data Editor screen looks like a spreatiheehere are some important differences.
Each row represents the data for a case. A cade bela patient or a laboratory specimen. It could
also be a set of results for a patient at a pdaticiime. Each column represents a variable. A
variable could be the answer to a question or @dhgrgiece of information recorded on each case.
Before you enter any data in the spreadsheet yoe toacreate a variable for the information you

have collected. You must define a variable fohegquestion in your data set you plan to analyse.

Defining Variables

If you look at the left hand corner at the bottofrttee SPSS Data Editor screen, you will see two
small tabs labelled:Data View andVariable View. To create a new variabtdéick on Variable

View and the following screen will appear.

{3 Untitied1 [DataSet0] - [BM SPSS Statistics Data Editor - W — T o 5 S

Fle Edt View Data Ir

m Anabze Graphs Utiiies Add-ons Window Help

B BB A0

Name Type Width | Decimals Label Values Missing | Columns Align Measure Role
1

= s Il

£} 13|
DataView | Variable View

1M SPSS Statistics Processor is ready

Each row describes the attributes of one varidbégin by entering a variable name in thame
column. A variable name can be up to 64 charadtery, must contain no spaces, and should be
something meaningful. It is best to stick to alplraeric characters and start with a letter. Once you
have entered a name, SPSS defines the variableagfemeric. You may need to change the
variable type, to e.dstring if you wanted to use text such as names, @dt if you want to enter
dates. To do this, click on the cell within thgpe column. A little combo button will appear on the

right hand side, click the button and the followsayeen will appear.
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-
:';-'l_ Variable Type

@ Comma
€ Dot

© Scientific notation
© Date

@ Dollar

©) Custom currency
@ string

S

Width:

Decimal Places:

© Restricted Numeric {integer with leading zeros)

Lok ]| cancel)[ Heip |

2

..i-_‘_ The Mumeric type honors the digit grouping setting, while the Restricted
Mumeric never uses digit grouping.

i’

b

You will usually be working with one dNumeric, Date or String type of data. For Numeric

variables you may want to change the decimal pldtése data are integers (whole numbers) such

as age in complete years you could alter the deéqhaees to zero. If the numbers you are planning

to enter are very small (0.00072) or you requilegh level of precision (21.7865) you may want to

increase the number of decimal places. Usuallyeti®eno need to change the width from 8, note

that width must be larger than the number of dectaces.For a date variable it is best to use a 4

digit year (dd.mm.yyyy)

.
:'_;-'l_ Variable Type

==

@ Numeric
© Comma
© Dot

@ Scientific notation

@ Dolla
© Custom currency
@ Sfring

M

©) Restricted Numeric {integer with |eading zeros)

dd-mmm-=yyyy
dd-mmm-yy
mimdddiyyyy
mimiddiyy
dd. mim.yyyy
dd.mm.yy
yyyyimmidd
yyimmidd
yyddd
yyyyddd

q Q yyyy

[4]

(Lo J[ cancel|[_Help |

.,i-,,,_ The Mumeric type honors the digit grouping setting, while the Restricted
Mumeric never uses digit grouping.

LS

With text strings you are given the option to agathe number of characters
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"_;-'i Variable Type [_J_EE_

© Numeric

© Comma Characters:
) Dot

© gcientific notation

©) Date

@ Dollar

) Custom currency

@ sting

o Restricted Mumeric {integer with leading zeros)

..i,, The Mumeric type honors the digit grouping setfing, while the Restricted
A Mumerc never uses digit grouping.

(L) (Sonet o)

b

Where possible you are strongly advised to use nuaateoding rather than strings as this makes
statistical analysis easier. If you are enteringhgtdata that is longer than 8 characters, you wil
need to increase the Widtltom the default of eight. To be able to fully dep the stringin the

data viewwindow you may need to increase the numbers ainco$ in thevariable view window.

The column missing in the variable view window altoyou to define codes that identify a missing
value. You can have several values allowing yodistinguish between types of missing data due
to the respondent forgetting to answer rather thay not applicable or refused to answer. For
example, a code 088 could indicate not applicable, arfl9 could indicate the respondent had
missed a question out. If a value is defined assaing value code for a particular variable, sulsjec

with that code will be dropped from the analysighadt variable.

To set up missing value codes for a variable, aticka cell followed by the grey square within the
Missing column as you did withType. Click Discrete missing valuesand enter the values to
represent missing in the boxes below (Up to 3 aaartiered). To complete the entry progs

- B
#2 Missing Values l—E—th

© Mo missing values

(@) Discrete missing values

©) Range plus one optional discrete missing value

[__ OK J[Caﬂcei_J[ Help J
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Variable and Value Labels

There are two types of labels in SPSS. vaiable label, given to a variable gives a clearer

description of the variable and will be displayettbe statistical output such as graphs and tables.

The second, galue labelallows you to describe each of the values in &bée. These labels will
be displayed on tables improving readability. Feaaraple, Exposure groupin the following
practical has two values “Unexposed” and “Expogardust” which are coded as “0” and “1”. The
label option in the variable view window also alyou to define labels for missing values.

To define a variable label click the cell withirLabel column screen and enter your description of

the variable

To defineValue Labels- click the cell of thevalue column and then the click on the combo button
to the right, then enter théalue and its associated label then prass. The added label will then
appear in the window below.

- -
?:-1 Value Labels Li—f-J

rvalue Labels-

Walue: |1 |

Label: |Expnseu‘tn Dus

00 ="Unexposed”
Add

ok |(cancel|[ Help |

Once you have entered all the value labels forabig pres©K.
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Exercise The table below lists the example variables ftbenfoundry study. Set-up the following

variables
Variable Description (Variable Label ) | Missing Data Code | Value Labels for each code
Name
idno Identification No
group Exposure Group 1 = Exposed to dust
0 = Unexposed
age Age at assessment
sex 0 = female
1 =male
ht Height in cms
asthma Ever had asthma 0=No
1=Yes
2 = Don’t Know
bron Ever had Bronchitis 0=No
1=Yes
2 = Don’t Know
smknow Do you smoke now 1=Yes
0 =No
smkever Have you ever smoked 0=No
1 = Ex smoker
2 = Current smoker
cigno No of cigarettes per day -88
cigyrs No of years smoked -88
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Entering Data

When you finish creating all the variables, youeetheData View and the following screen with

all the variable names at the top of the spreadshee

{55 Unied [ataseio] 1501 SPES Staties DA Eator e p—— I . il < )
File Edit View Data Transform Analyze Graphs Ulilities Add-ons  Window Help

SE S - : R EoS i B s

FHS e~ B B EE BALEH 9% %

|28 ht | Visible: 11 of 11 Variables

| idne | gowp | age | sex | ht | asthma |  bon | smknow | smkever | cigno | cigyrs | ar || v | v |

.:1 4—:_—.

15

=
L 1 il
el

19

20

JElI

[*]

nmawew!? Varizbe View|

[ |1BM SPSS Statistics Processoris ready | | | | |

You can now enter the data as you would in an expedadsheet. To make an entry in a particular
cell on the spreadsheet use the mouse to moveutBerdo select thatell and type in the value.
The value will appear in the cell. Click on the meupress enter or use the cursor keys to enter tha

value.

If you attempt to enter data of the wrong type iatwariable (for example text into a numeric
variable) the data will not be accepted. If incotr@ata is entered, it can be overtyped or deleted.

Video Tutorial — Setting up a dataset and enteridgta

https://www.youtube.com/watch?v=MoKDcPpRa 0
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Exercise

The data below are some variables from the foustlrgty for which you have just entered the variaolges. If you leave a gap in any cell in the

worksheetSPSSwill put a dot () and treat it as missing data. To enter thes;asther type the number corresponding to theevigbel or

4]
alternatively display th¥alue Labelsof the coded values. These are displayed by w$ingsing value labels buttc¥ from the second row of

options at the top of either the Data view or Valeaview window.

Idno | group| age| Sex Ht | asthma bron| smknow| smkever| cigno | cigyrs
1001| Exp. | 49 | Female 175| No No Yes Curr 20 31

1002| Exp. | 46 | Female 168 | Yes No Yes Curr 20 11

1003| Non | 34 | Female 180| No No | No Never

1004| Non | 34 | Male | 180 No No | Yes Curr 25 16
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FILE MANAGEMENT

Saving an SPSS for Windows 7 File

Once you have entered some data you should sa¥kethéis good practice to save data at regular

intervals during data entry just in case.

To save the data you have just entered, clicktleeat the top left corner of the screen and then the

Save As...sub-option.

Something similar to the following screen will appe

[ *Untified [Dataset0] - 1M SPSS Statistics Data Editor " (=l |
Flle EOl View Dam Transfom Analge Graphs  Ulifies Addons  WWindow Help

SHER «xBLA W BHE BALH|{0% "

|Visible: 11 of 11 Variables
ino | group age | sex | ht asthma | bon | smknow smkever cigno cigyrs ar var var var

I 1 1001 Exposedt... 49 female 175 No No Yes Current S... 20 kil =

2 1002 Exposedt... 45 female 168 Yes Ho Yes| Current S.. 20

3

[

5

6

7

3 42 Save Data As ===

= Lookin: | 4 HOME T s s

10

- spss £ My Pictures

I Desktop B My Videos

12 18 Downloads RefMan

13 DYMO Lavel SafeNet Sentinel

1 Lt Favorites sPssine

5 mbbxdmg2

) Wy Music

16 v

7

— Keeping 11 of 11 variables. (anavies)

= Filename:  |[TEIRN | e

20 Save astype: |SPSS Stafistics (*.sav) = Paste

L L d Cancel

92 B Savevalue e .

z ] I s Help

24

25

26

Fii

2%

il

30

31

32

3

34

35

36

ar i3

1 |

| Data View | Variable View
Save As. |IBM SPSS Statistics Processoris ready | | | | |

Save a copy of the curreBPSS for Windows 7file on your P: Drive or your pen drive, under

Drives: click on in theLook in window to generate a list of the drives.
Click on the up/down-arrows to move to ttedevant pen drive and enter a suitable name in the

File namewindow. By default SPSS will add the file extemsisavin order to help identify the
file as a SPSS data file. Finally, click on Sa&vebutton.
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Backing Up Your Data

It is good practice to save data on different diskd also several names as data entry progresses
(e.g. mydatal mydata2 etc). To make a backup copy of your data repeaiSave Data As

procedure.

Retrieving Data Files

Retrieving an SPSS for Windows 7 File is essentidle reverse of the save process. Click on the
File option, then theOpen sub-option followed by théata option. Something similar to the

following screen will appear. Then retrieve theuieed file from the saved location.

3 Untitied! [DataSet0] - [EM SPSS Statistics Data Editor - (=
File Edit View Data Transform Analze Graphs Utiiies Add-ons Window Help

SRS M-~ Bl HET BLE |

|Visible: 0 of 0 Variables

ar | v | wr ar ar @ | e | a | var | var | va || var || va || va || var
| 1 =
2
3
4
5
5
7
8
L9
[0 | {2 Open Data =]
n P[22 2=
— Lookin: | L HOME T om i E
13 spss £ My Piciures
Yo H Deskiop B My Videos
or & Downloads RefMan
= DYMO Label SafeNet Sentinel
== [+ Favorites SPSSine
17 mbbxdma2
% | i Wy Musie
19|
. a— \
21 Files of type: |stsstausm:srsav) ™
22
= [ Minimize string widths based on observed values Gancdl
2
- Hi
B
< Relrieye File From Repository. .
25
26
27
28
| 29
.. Ell —
3
32
33
34
[ %
S
a7 x|
i |
| Data View | Variable View/
|Data [IBW SPSS Statistics Processorisready | | | | |

We can also open a data file when we as start &bS3Bssion (see above).

SPSS Version 23.0 15/03/2017 12



DESCRIPTIVE STATISTICS

For the next stage you need to retrieve the degddiundry.sav which contains the fully labelled
dataset you saved earlier to your desktop (see pagee open your data in SPSS as you would in

any other package clidkle, Open, Dataand retrieve your data from your workspace.

The first step in data analysis is to generatergase statistics. This will give us a feel foregh
data. It will also help identify any inconsistergighat may be in the data. This is sometimes called

data cleaning. Techniques that are commonly usdd tbis include:

Frequency Analyses
Descriptive Statistics
Cross-tabulations
Plots

Frequency Tables

Carrying out a frequencies analysis on variablésadirst step when checking for data errors kclic
on Analyze and choose thBescriptive Statisticsoption and then choos&gequencies.Move the
variables of interest into théariables box on the right-hand side, and then clitiatisticsto select
some summary statistics such as range, maximummuimn, mean and median, which will help

you look for errors.

£ Hfoundry.sav [Datasetd] - BNISPS
Fie Edt Vew Data Transor

fAnalze  Graphs Utiities  Add-ons  Window Help

DTEMPLMT  Date

» | Eoaros

SEX
HT
9 FEVMEAS
10 FEVPRED
1 FVCMEAS
12 FVCPRED
13 ASTHMA
14 BRON
15 SMKNOW
16 SMKEVER
1 EMPYRS
18 CIGNO
19 CIGYRS
20 RESPDUST
21 HOWOLD  Numeric

e paer (U
nems  Nene
" BAFEV  MNone
" LAFEV  MNene
" BAFVC  None
" bdFVC  None
* U Asthma {0, No}

HEHE *h B A B sy
— : B -
1 IDNO S [ pescrres e
2 |eroup geEn
3 AGE o B Crosstabs.
4 DTBIRTH N Ratio.
5 DTASSMNT  Date » | ElePPuots
6
7
8

§5885555:555555555z535758

Num

37
38

DataView | Variable View

Frequencies 1BM SPSS Stafistics Processoris ready
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The following screen will appear.

-
tﬁ Freguencies

Variable(s):

& Identification No [_[[=
& Exposure Group [
&5 Age atthe intervie...
Date of birth [DTB...

Date of assessm... |9
Date of appointm. .
& Sex ofthe patient ..

& Heightin cms [HT]
L Meacured FEVIE (T

[¥ Display frequency tables

Lok ) [ Reset ] Gancet | Help |

To select the variable to perform a frequency tédmexample the Exposure group variable, click
on its name in the left hand list and then pr!ss Finally click onOK and the following output is

then generated in the output window.

Exposure Group

Cumulative
Frequency Percent Valid Percent Percent
Valid  Unexposed 63 46.3 46.3 46.3
Exposure to Dust 73 53.7 53.7 100.0
Total 136 100.0 100.0

To return to the data editor click aindow and take the data editor option from the list. Wiita
frequency table you can have a list of summaryissieg as well. ClickAnalyze, Descriptive
Statistics, and FrequenciesPress reset and then bring the variable (Bgyto theVariable(s)
window, click onStatistics option and select some summary statistics. Qlicktinue and OK

button.

Once theOK button is pressed the results are automaticatigyred in arOutput window, if the
screen does not appear then the Output window fnegdy exist but is located in the background.
All results including the can be copied into wordgessing documents by clicking on the table and

performing a standard copy and paste procedure.
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Output from Frequencies with some summary statistis

Height in cms

Cumulative Statistics
Frequency Percent Valid Percent Percent

Valid 158 1 7 7 7
160 3 2.2 2.2 2.9 Height in cms
162 1 7 7 37 N Valid 136
163 6 4.4 4.4 8.1 Missing 0
165 7 5.1 5.1 13.2
166 1 7 7 14.0 Mean 1r2.97
167 5 37 37 176 Std. Error of Mean .567
168 14 10.3 10.3 27.9 Median 173.00
170 19 14.0 14.0 41.9 Mode 175
171 1 7 7 42.6
172 8 59 59 485 Std. Deviation 6.613
173 7 5.1 5.1 53.7 Variance 43.732
174 1 7 7 544 Skewness 429
175 26 19.1 19.1 735
177 - 5.1 5.1 78.7 Std. Error of Skewness .208
178 5 3.7 3.7 82.4 Kurtosis .393
180 12 8.8 88 912 Std. Error of Kurtosis 413
182 2 15 1.5 92.6
183 2 15 15 94.1 Range 34
185 3 2.2 2.2 96.3 Minimum 158
190 4 2.9 2.9 99.3 Maximum 192
192 1 7 7 100.0
Total 136 100.0 100.0 Sum 23524

ExerciseUsing the frequencies options find out
what proportion of the foundry workers were exposedust?

what proportions had ever suffered from bronchitis?
what proportion had ever smoked?

what proportion smoked more than 40 cigarettesipg?

Video Tutorial — Frequency Tables & Descriptive $sdics

https://www.youtube.com/watch?v=XrfOfEwjZA4

Descriptives

The descriptives command in SPSS is useful for samzmg quantitative data. To use this click on
the Analyse tile choose thdescriptive Statisticsoption and then chooskescriptives. Move the

variables of interest into th¥ariables box on the right-hand side. As with the frequencies
command we can obtain descriptive statistics foers variables at once. In the panel below we

have chosen some of the quantitative variablelsarfdundry data set.
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- N
".;é Descriptives L&J

Variable(s):
&5 Age atthe interview [..| ———

&5 Heightin cms [HT]
&5 Measured FEV [FEV...
&~ Measured FVC [FVC...

&5 Ever had Bronchit...[=
&5 Do you smoke no...
@5 Have you evers..

|5 Mo of years with c...
&5 Mo of cigarettes p...[3
&5 Mo of years smok...
&5 Current exposure...

&5 smknow=1 (FILT..
Ayl n

[7] Save standardized values as variables

Lok J[ paste |[ Reset | cancel | Help |

ExerciseUse thadescriptive procedure to determine
the current mean exposure to dust per day
the mean number of cigarettes smoked per day

For mean number of cigarettes per day you may getgative answer. Check the missing value

codes and redo.

Cross-tabulation

To examine the relationship between two categorxiaabbles, a two way Frequency Table can be
used. This is called a cross-tabulation. ClickAoralyze then Descriptive Statisticsand then
Crosstabs.The screen below appears. Suppose we wished toirexdmow smoking status related
to exposure. We could examine this by a cross-tioul of the variablegroup andsmkever.

Select the smoking status variablakeverlabelledHave you ever smokedn the source list then

click ' by theRow(s)box to make this the row variable

Selectgroup labelledExposure Group in the source list and click'k by t@®lumn’'s box to

select the column variable. Finally pré3K
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& Crosstabs )

Row{s):

A Gt | & Have you ever smoked Ehact

Q. = ) §

2; ;e\ghtmdchnEsV[l[—::‘gw'I ‘ + St ol 5 A @l
y Measure: I

&, Predicted FEV [FEVPR, cells. |

& Measured FVC [FVCM... o) Formal..

& Predicted FYC [FYCP.. @ Exposure Group [GRO... ——

& Ever had Asthma [AST.. > St

&) Ever had Bronchifis [.. Bootstrap... |

& Do you smoke now [S... Layer 1 of 1
&ﬁ Mo of years with comp...
& Mo of cigarettes perd...
& No of years smoked [

g;»_. Current exposure to d o
& smknow=1 (FILTER) [
&b HOWOLD >

2pl
[T Display clustered bar charts
7] Suppress tables

(o) (Em. o)

The following result appears when the two frequetatye has been completed.

Have you ever smoked * Exposure Group Crosstabulati  on

Count
Exposure Group
Exposure
Unexposed to Dust Total

Have you Never 24 20 44
ever smoked  Ex Smoker 19 19 38

Curr. Smoker 20 34 54
Total 63 73 136

Two way frequency tables are more informative étlinclude percentages. To add percentages to
the table selecCells from the Crosstabs screen. On pres€dadfs, the following screen appears.
Column, row, or total percentages can be seleciedlibking the appropriate box. Whilst it is
tempting to click all three this will make the outpconfusing. For the table above column
percentages are the most useful as they will allswo compare the smoking status of non-exposed
and exposed subjects. By clicking column we getéselting table.

Have you ever smoked * Exposure Group Crosstabulati  on

Exposure Group
Exposure
Unexposed to Dust Total

Have you Never Count 24 20 44
ever smoked % within Exposure Group 38.1% 27.4% 32.4%
Ex Smoker Count 19 19 38

% within Exposure Group 30.2% 26.0% 27.9%

Curr. Smoker Count 20 34 54

% within Exposure Group 31.7% 46.6% 39.7%

Total Count 63 73 136
% within Exposure Group 100.0% 100.0% 100.0%

Video Tutorial — Two-way crosstabulation with pergages

Simple Cross tabulation - https://www.youtube.com/watch?v=ZOGwysV9ZQY

Adding percentages - https://www.youtube.com/watch?v=ByluYI5LncQ
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Three-way tables

You may need to do comparisons on three variableslo this, choosAnalyze thenDescriptive

' B
T Crosstabs Lﬁ
Identification Mo [IDNO] = -, Have you ever smoked ... E
&5 Age atthe interview [A... -
Date of birth [DTBIRTH]
Date of assessment[.. Column(s};
Date of appointment ... & Exposure Group [GRO. .
@5 Heightin cms [HT] el
&5 Measured FEV [FEVM. .
@) Predicted FEV [FEVPR... s | B9
&5 Measured FYC [FVCH.. I
&5 Predicted FVC [FVCP... F Mext
&5 Ever had Asthma [AST... =
&) Ever had Bronchitis [B... — |l@ Sex of the patient [SEX]
&5 Do you smoke now [S... ._*‘
&b Mo of years with comp... =
B wa - a =
[ Display layer variables in table layers
["] Display clustered bar charts
[7] Suppress tables
|_ oK J|Paste || Reset ||cancel || Help |

Statistics and thenCrosstabs.Then the following screen appears. To create athmmensional

table instead of a two dimensional table, clickoorariable and move usink to layer 1 of £.bo

If we add the variable sex we will now get sepatabdes for men and women giving the following

output.
Have you ever smoked * Exposure Group * Sex of the p  atient Crosstabulation
Sex of the
patient Exposure Group Total
Exposure
Unexposed to Dust Unexposed
male Have you Never Count 14 6 20
ever smoked
% within Exposure Group 42.4% 20.0% 31.7%
Ex Smoker Count 7 7 14
% within Exposure Group 21.2% 23.3% 22.2%
Curr. Smoker Count 12 17 29
% within Exposure Group 36.4% 56.7% 46.0%
Total Count 33 30 63
% within Exposure Group 100.0% 100.0% 100.0%
female Have you Never Count 10 14 o4
ever smoked
% within Exposure Group 33.3% 32.6% 32.9%
Ex Smoker Count 12 12 24
% within Exposure Group 40.0% 27.9% 32.9%
Curr. Smoker Count 8 17 25
% within Exposure Group 26.7% 39.5% 34.2%
Total Count 30 43 73
% within Exposure Group 100.0% 100.0% 100.0%
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EDITING AND MODIFYING THE DATA

Having done some preliminary analysis we may neechinge the data. There are some useful

functions for modifying data files.

Inserting Data
You may have noticed that idno 1008 was missirinsert it, either clickEdit thenInsert Case

or right click on the sidebar (immediately befo2NIO 1009) and clicknsert Caseand a new

blank row is added as shown below.

B =

63 “foundrysav [DataSett] I8N SPSS Satisics D Edtor
Fle Et Vew Dsta Trnsiom Analie Graphs Uliiles Addons Window Help

SHEMe~ BLA W HEBNE 400 “

8:0N0 1000 Visible: 21 of 21 Variables
IDNO[GROUP| AGE | DTBRTH | DTASSMNT | DIEMPLMT SEX| HT |FEVME. FEVPR |FVCME.|FVCPR | ASTH.. BRON SMKNOW|SMKEVE| EMPYRS | CIGNO (
R
1 1001 1 49 29041946 120619% 12021972 1 175 340 359 443 445 0 0 1 2 23 20 [
2 1002 1 46 12101952 2412199 1008192 1 168 283 339 391 412 1 1 1 2 w20
3 1003 13 0111195  311019% 18101978 1 180 393 426 480 614 0 0 0 0 2 88
4 1004 0 3 0504195 09091952 24061980 0 180 401 425 457 612 0 0 1 2 2 %
5 1005 0 20 12031960 06041989 05051982 0 183 475 452 650 542 0 0 0 0 7 8
6 1006 1 43 25061947 21071990 24031982 0 174 460 373 682 454 0 0 0 1 8 20
7 1007 1 27 10021964 15031991 24011983 0 180 401 445 490 630 0 0 0 0 8 8
8 59 11011928 10021967 08021965 1 167 258 297 368 373 0 0 1 2 Z
o o 29 01011962 04011991 04021982 1 175 450 418 568 497 0 0 0 1 9 20
[ 31 08021957 07051988 05031973 1 177 419 421 561 603 0 0 1 2 9 20
11 3 31031961 2006199 24021981 0 173 351 3% 466 469 0 0 1 2 B2
12| clear 25 24021966 31031994 2305196 0 168 292 391 409 459 1 0 1 2 8 40
13| BB inseniCases 3 2006195  1207.19% 10061984 1 175 318 403 361 484 0 0 0 0 8 88
[ TS U— 51 3101193 26021987 23031982 0 168 276 324 421 399 0 1 1 2 s 20
15 1016 0 49 2001194 19041995 10041987 0 175 306 359 466 445 0 0 0 1 8 2
16 1017 0 20 0202197  070119% 2401198 0 175 395 418 529 497 1 0 0 0 8 88
[ 1018 1 51 2300193 201019% 11081967 1 168 377 324 440 399 0 0 0 1 23 4
18 1019 1 3 0606195 13081993 24061973 1 170 391 382 480 456 1 0 1 2 o2
19 1020 0 32 2002194 2105199  18.03198 0 183 403 444 64 635 0 0 0 1 8 5
2 1021 1 50 16101941 18121991 22101976 0 185 404 399 538 499 0 1 0 1 5 40
2 1022 1 46 05091943 03101989 18091980 1 170 381 347 513 424 0 0 0 0 9 a8
2 1023 0 49 06061948 21071997 1207192 0 165 332 317 468 387 0 0 1 2 5 20
3 1025 0 45 00021949 16051994 12051988 0 170 340 350 434 426 0 0 0 0 6 88
2% 1026 1 46 17041949 23061995 25061990 0 175 401 359 517 445 0 0 0 0 5 88
% 1027 1 8 10011942 17041998 18031991 1 165 280 297 357 369 0 0 0 1 )
% 1028 1 2 01011970  100119% 19011988 1 172 437 414 458 487 0 0 0 0 8 8
27 1029 1 64 19041934 12091988 2307979 1 10 363 324 451 403 0 1 0 1 9 20
2 1030 1 32 1205198 28071990 14061983 1 178 468 422 592 506 1 0 0 0 T 8
2 1031 1 3% 20011960 15031994 24011985 1 190 491 468 606 569 0 0 1 2 9 12
3 1032 0 5 02011942 2001192 01011976 1 170 247 336 388 413 0 1 0 1 % 30
3 1033 183 10101942 181119% 1610182 0 163 216 294 360 361 0 0 1 2 B2
2 1034 0 52 09041945 26051997 2001198 0 185 353 394 470 494 0 0 0 1 9 4
£ 1036 0 42 16021947 02041989 12021977 1 162 364 324 459 388 0 0 1 2 210
% 1037 0 3 1701198 21031983 2802197 0 177 369 412 612 495 0 0 0 0 6 a8
3 1038 0 45 26061947 19091992 31031983 0 170 431 350 650 426 0 0 1 2 9 20
S— e 1 38 15011953 22011991 25011974 1 170 398 372 511 446 0 0 0 1 17 el ‘3
"

Data View | Variable View

1BH SPSS Statistics Processor s ready

ia thank line

You can insert the following case (idno 1008)

Variable Value| Variable Value

Deleting A Case

ldno
Group
Sex
Ht

Fevmeas
Fevpred
Fvcmeas
Fvcpred

1008
1
1
180
4.01
4.45
4.90
5.30

Asthma
Bron
Smknow
Smkever
Cigno
Cigsyrs
Empyrs
Respdust

0
0

1

2

30
20

10
2.04

To delete a case, right click on the row numbethenfar left of the Data Editor to highlight thenro
containing the case. Press Dkear button (alternatively, click on thdit option on the menu bar

then click on the&Clear option) and the case is deleted and the casew Imetwe up to fill the gap.

ExerciseDelete case no 1008
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Inserting A Variable

To insert a variable into the middle of the datackcon the variable after the position at whictuyo
wish the variable to appear and then click @ata then Insert Variable. A blank column is
inserted before the selected variable shown here.

{2 *foundry.sav [DataSetl] - IBM SPSS Statistics Data Editor o T S
File Edt View Dala Transform Anales Graphs Ulilties Addons Window Help
e -
j id 9 9

SHE M-~ Bl i &K B

1 ASTHMA 0 Visible: 21 of 21 Variables

IDNO[GROUP| AGE | DTBIRTH | DTASSMNT | DTEMPLMT | SEX| HT |FEVME..|FEVPR..[FVCME..FVCPR... ASTH..| BRON | SMKNOW|SMKEVE| EMPYRS | ciGno ¢
R
1 1001 1 49 29.04.1946 12061995 12021972 1 175 3.40 369 449 445 s 2 23 2 @
2 1002 1 46 12.10.1952 2412 1998 10.08.1982 1 168 2383 339 391 412 Copy 2 16/ 20
3 1003 1 34 01.11.1956 31.10.1990 18.10.1978 1 180 393 4.26 480 514 0 12 -88
4 1004 0 34 05.04.1958 09.09.1992 24.06.1980 0 180 401 4.25 457 512 Clear x 12 25
5 1005 0 29 12031960  06.04.1989 05051982 0 183 475 452 650 542 | g n;em@name 0 7T 88
6 1006 1 43 26061947 21071990 24031982 0 174 460 373 582 454 1 5 20
7 1007 1 27 10021364 15031931 24011383 0 180 401 445 490 530 Sorthscendng 0 CEE)
8 1009 1 59 11.01.1928 10.02.1987 08.021965 1 167 258 297 368 373 Has e cendig 2 22 30
9 1010 1 29 01011962 04011991 04021982 1 175 450 418 568 497 | 8 1 9 20
10 1014 1 31 08021957 07051988 05031979 1 177 418 42 561 5.03 0 0 1 2 9 20
1 1012 1 35 3103191  290619% 24021981 0 173 351 392 466 469 0 0 1 2 15 20
12 1013 1 28 24021966 31031994 23051986 0 168 292 391 409 459 1 0 1 2 8 40
13 1014 0 34 290619588 12071992 10061984 1 175 318 403 361 484 0 0 0 0 8 88
1" 1015 0 51 31.01.193 25021987 23031962 0 168 276 324 421 399 0 1 1 2 5 20
15 1016 0 49 20011946 19.04.1995  10.041%87 0 175 3.06 359 466 445 0 0 0 1 8 20
16 1017 0 29 02021967 07.01.199% 24011988 0 175 395 418 529 497 1 0 0 0 ]
17 1018 1 51 23.09.1939 20.10.1990 11.08.1967 1 168 377 324 440 399 0 0 0 1 23 40
18 1019 1 34 05.06.1959 13.08.1933 24.06.1979 1 170 391 382 480 485 1 0 1 2 14 20
19 1020 0 32 20021964 21051996 18031388 0 183 403 444 514 535 0 0 0 1 8 5
20 1021 1 50 16401941 18121391 22104376 0 185 404 3.99 538 499 0 1 0 1 15 40
21 1022 1 46 05091943 03101989 18.09.1980 1 170 3.81 347 513 424 0 0 0 0 9 88
2 1023 0 49 06.06.1948  21.07.1997 12071982 0 165 332 347 468 387 0 0 1 2 15 20
23 1025 0 45 09021949 16051934 12051988 0 170 3.40 350 434 426 0 0 0 0 6 88
24 1026 1 46 17041949 23061995 25061990 0 175 401 359 517 445 0 0 0 0 5 88
2 1027 1 56 10011942 17.04.1998  18.031991 1 165 280 297 357 369 0 0 0 1 7 20
2 1028 1 26 01011970 10.01.1996  19.01.1988 1 172 437 414 488 487 0 0 0 0 & 83
21 1029 1 59 19.04.1934 12001988 23071979 1 170 3.63 324 451 403 0 1 0 1 9 20
28 1030 1 32 12.05.1958 28.07.1990 14.06.1983 1 178 468 422 592 506 1 0 0 0 7 -88
29 1031 1 34 20.01.1960 15.03.1994 24011985 1 190 491 4.68 6.06 569 0 0 1 2 9 12
30 1032, 0 50 02.01.1942 20.01.1992 01.01.1976 1 170 247 3.36 388 413 0 1 0 1 16/ 30
31 1033 1 53 10401342 18111935 16104382 0 163 216 234 360 361 0 0 1 2 13 20
2 1034 0 52 09.041345 26051997 20011988 0 185 353 394 470 494 0 0 0 1 9 40
EE] 1036 0 42 16.021947 02041989 12021977 1 162 364 324 459 388 0 0 1 2 12 10
34 1037 0 34 17.011959 21031983 28021987 0 177, 369 412 512 495 0 0 0 0 6 88
3 1038 0 45 26061947  19.09.1992 31031983 0 170 431 350 550 426 0 0 1 2 9 20
% 1 38 15011953 22011991 25011974 1 170 398 372 511 446 0 0 0 1 17 1‘3”i
|

Data View | Variable View

IBM SPSS Statistics Processor is ready

Deleting A Variable

To delete a variable, click on its column namehattop of the Data Editor to highlight the column
containing the variable. Then press elete button. The variable is deleted and the variatdes
the right move to the left to fill the gap. Now et the variable you just created.

Moving A Variable

Insert a blank variable as mentioned above in #wuired position. Click on the name of the
variable to be moved (This highlights the columiBjt and Cut. Click on the name of the blank

variable andedit thenPaste
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PART Il

CONSTRUCTING NEW VARIABLES

Sometimes we need to compute new variables frondat@ entered. For example in the foundry
data set we might want to compute the ratio ofrttemsured to predicted fev. Alternatively, we
might want to group ages into bands. SPSS has@uoes to construct a new variable from
existing variables.

Computing a New Variable

For the foundry worker data we shall compute theate fevratio defined afevmeas/fevpred.

Click Transform thenCompute and the following screen appears:-
- =)

-
i:-'i_ Compute Variable

Target Variable: MNumeric Expression:

| | -
& Identification Na ... |~

& Exposure Group ..
&5 Age atthe intervie...
Date of birth [DTB...
&4 Date of assessm..
&% Date of appaintm...
&5 Sexofthe patient ..
&5 Heightin cms [HT]
& Measured FEV[F..
& Predicted FEV[F..
&> Measured FVC [F...
&5 Predicted FVC [F...
&5 Ever had Asthma ...
& Ever had Branchit..
& Do you smake no...
& Have you evers...

&5 Mo of years with c..
&5 Mo of cigarettes p...
&5 No of years smak.. [

Function group:

All =
Arithmetic

CDF & Moncentral CDF i
Conversion
Current Date/Time
Date Arithmetic

Date Creation =l

b
3333

PEEDE
DEEEE
EEEEE

:

Delete Functions and Special Variables:

if. |(optional case selection condition)

[ J  Reset || cancel| [ Heip |

Enter the namé&evratio in Target variable window. If the variable is new, click ofype & Label

to define the type and variable label. To buildmpthematical expression which will create the
new variable you can choose variables from thehaftd box then clickp  to move them to the
numeric expressionwindow. You can choose any of the keys on theutalor pad in the centre or

any of the functions from the built-in functionsxollowed by =

Select the function using L & and do™ arrow key from the Built in function window and

then click on the buttons  .The expressidhappear in theNumeric Expressionwindow
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These are the functions on the calculator pad efieetl as follows.

Operator Mnemonic  Description Operator Mnemonic form Description
form

+ Addition >= GE Greater Than Or
Equal To

- Subtraction = EQ Equals

* Multiplication ~= NE Not Equals

/ Division & AND Logical And

** Power Of | OR Logical Or

< LT Less Than () Parentheses

> GT Greater Than ~ NOT Logical Not

<= LE Less Than Or Equal

To

To computdevratio we movefevmeasandfevpred into thenumeric expressionwindow. You

can also type a formulae into the numeric expressiodow. This is illustrated below.
i i:-'i_ Compute Variahle - 5 [ﬁ‘

Target Variable: Mumeric Expression:

fevratio = FEVMEAS / FEVPRED)
Type & Label..

&b Age atthe intervie. . |=| | 4
& Date of birth [DTB

Date of assessm...
&% Date of appointm...
&5 Sex afthe patient ..
&5 Heightin cms [HT]
&5 Measured FEV[F..

& Predicted FEV [F...

Function group:

All 2
Arithmetic

CDF & Moncentral COF
Conversion

Current Date/Time
Date Arithmetic

EEE
EEE
LEEE

&b Measured FVC[F...

23933
BELEL
EEO0E

& Predicted FVC [F... 0 Date Creation —
? Ever :aggsthm:t_ i Delete - Functions and Special Variables:
y Ever had Bronchit. .

&5 Do you smoke no...
&5 Have you ever s

&5 Mo of years with c...
&5 Mo of cigarettes p..
&b Mo of years smok. .
3.}, Current exposure...
& HOWOLD s

(optional case selection condition)

(_ox ][ Paste |[ Reset | [cancel|[ Help |

Once the expression is complete pi@gs

Computing a New Variable by using built-in Function S

In the Compute procedure there is a built in functions window e¥hcan be used to create a new
variable or to transform the values of an existiagable. Transformations such as the square root,
or the logarithm, are easily made. Suppose youn wisdo a log transformation of the variable
called heightlgt) from thefoundry data set. First clickransform from menu bar and then choose

Compute from drop down menu, then you get the compute axind
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3 Compute Variable

Target Variable: Numeric Expression

e ] - @
Type & Label.
5 on No

Function group

All

Arithmetic

CDF & Nancentral CDF
Conversion

Current Date/Time
Date Arithmetic

Date Creation

E‘ [:”E Sl m Functions and Special Variabl
) [ans

rsin
CNqumexsn, Numeric Retums e base-e logartm of | W an
numexpr, which must be numeric and greater than 0.

¥

¥ & AL

ERE ey

Type a name, saiht, in the target variable window. Click on the avr@n the right of the
Functions box to scroll up and down through the functiorSelectArithmetic Tqllowed byLn
function in theFunctions and Special Variabledox for natural log and click dRunctions:
this will put the function with & in parentheses in the window nanidimeric Expression. Then
select the variable to replaée i.e. ht by clicking and then pres®K button. Then a new
variable Iht will be created (located at the end of the varialidg. Having carried out a
transformation it is important to check the resulor example, taking a log of a negative value
creates a missing value. Other commonly usedfoanation functions ar&G10, SQRT, ABS,

TRUNC etc.

Video Tutorial — Creating a new variable — log traformion (2min onwards)

https://www.youtube.com/watch?v=xZCOyQ92X9g

Computing Duration of Time Difference by built-in F unctions

In the same data set there are some variablesdtibigh, date of assessment etc) which are stored
in date format. One is able to calculate the tidifference (in days) by using the functions
Ctime.Days The age of the patients on the date of assessmaanbe calculated from the date of
birth and assessment date. As before clicknsform from menu bar and the@ompute from
drop down menu, you then get the compute windawthé target variable window type a name say
howold, then select the functions grotipne Duration Extraction followed byCtime.Daysin the
Functions and Special Variables window using theang down arrow keys, click dfunctions :

, this will put the function with & in parentheses in the box nanméaimeric Expression. Then

select the variable to repla@ei.e. date of assessment by clicking. Perform the same procedure

SPSS Version 23.0 15/03/2017 23



for date of birth. You can then compute the diffeeTime (in days), then you have to divide the
whole thing by 365 (number of days in quarterlyplgear) to gehowold in years. Below is the

example.
P = N
i:-}_. Compute Variable - 5 L&J
Target Variable: Mumeric Expression:
|howo|d | == (CTIME.DAYS{DTASSMNT) - CTIME.DAYS(DTBIRTH)} / 365

Type & Label.

& 1dentification No .. [<]| | 4
&5 Exposure Group .. - .
& Age atthe intervie... ancion s . —
Date of birth [DTB... “ P | 7 1l & |l 8 Search
ﬁ Date of assessm... s Significance
é:‘_] Date of appointm... - == 4 5 & Statistical
&}, Sex ofthe patient ... 3 Scoring
Srmre | () () ) |
&5 Measured FEV [F... Sl : Time Duration Creation
&5 Predicted FEV [F.. ! wley el | Time Duration Extraction |~
:{é Lﬂezs.;re;gg[f" LT_] EJ @ Delete = Functions and Special Variables:
redicte .. =
&) Ever had Asthma ... T g’sme.[H}ays
A / ime.Hours
@ Ever had Bronchit... CTIME.DAYS(timevalue). Mumeric. Returns the number of Clime Minutes
3.}, Do you smoke no... days, including fractional days, in timevalue, which is a cii .S d
&‘, Have you evers... number of seconds, a time expression, or a time format e SEonas
&5 Noofyears withc...| || [variable. iga:e.:—:gurt
&5 Mo of cigarettes p... xcate.ému ea
&5 No ofyears smok._.[= e
Kdate.Tday
[optional case selection condition)

(_ok ]| paste || Rest || cancel|( Heip |

Whenever you compute a new variable from existiatadt is important to check that what you
have created is sensible. You also need to chextkniissing values have not been converted into

none missing values. Using tbata viewtab check the value dbwold.

Exercise

- Calculate the duration of the patients in the emplent and compare with the values of
employmentays provided in the data set.

- Calculate the duration of the patients in the emplent and compare with the values of

employmentyears provided in the data set.

Recoding a value

To assist in data analyses you often need to grazgntinuous variable (e.g. age) into categories
To do this selectransform thenRecode. Two options are how given
Into Same Variables

Into Different Variables
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The first option leads to potentially valuable infemation being overwritten. It is usually best
to use the second option as it is then possible theck whether the recode has worked
correctly by comparing the new and old version.

Having chosen the second option the following stre@l appear. First choose an input variable
from the list on the left hand side then pre g; Then enter the name of the variable for thededo

data under Output Variable Name and p&lsange.

ﬂ'ﬁ' Reccde into Different Variables l&J

Numeric Variable -= Output Variable:
AGE —=7?

-Output Variable

& Identification Mo [ [=

- Name:
&> Exposure Group [... =

& Date of birth [DTR agear|

&% Date of assessm... Lapel
e I R
&5 Sex ofthe patient ..

&> Height in cms [HT] Change

&> Measured FEV [F...
|| | &b Predicted FEV [F

&5 Weasured FVCIF... |
& Predicted FVC [F

&5 Ever had Asthma ..
&) Ever had Bronchit
&5 Do you smoke no..

0Old and New Valugs. .

(optional case selection condition)

[Lox ] [ Reset | (cancel|[_Heip |

Now pres9Ild and New Valuesand the following screen appears.

Suppose we wish to recode age into bands <30, 306399, 50+

Click onRange Lowest Throughand enter 29 into the box then click on value umtw value
and enter 1 and finally pressid.

Click onRangethen enter 30 and 39. Then click daw Valueand enter 2 and finally pressid.
Click onRangethen enter 40 and 49. Then clickidaw Valueand enter 3 and finally pressid.
Finally click onRangeThrough highestenter 50 then click oNew Valueand enter 4 and finally
pressAdd.

Once you have specified all tkd.D -> New recodes, click o€ontinue thenOK on theRecode

into Different Variables screen The following shows an example of setting upa@ded value.
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62 “foundry sav [DataSet1] - 18V $PSS Statisics Data Edtor =

File Edt View Data Transform Analys Graphs Utiities Add-ons  Window Help

o > Bl 0 S5 B

|5 -BRON lo |visible: 22 of 22 Variables

IDNO |GROUP| AGE | DTBIRTH | DTASSMNT | DTEMPLMT |SEX| HT |FEVME.|FEVPR..|FVCME.[FVCPR . |ASTH..| BRON | SMKNOW SMKEVE| EMPYRS | CIGNO
R
1 1001 1 49 20041946 12061995 12021972 1 175 340 359 443 445 0 0 1 2 2 20 [&
2 1002 1 46 12101952 2412199 10061%62 1 168 283 339 391 41 1 1 1 2 1 20
3 1003 1 34 01111956 31101390 16101978 1 180 3933 426 480 514 0 0 0 0 12 88
4 1004 0 3 05041958  09.09.1992 24061980 0 180 401 426 467 612 0 0 1 2 12 %
5 1008 0 29 1203190 06041989 05051982 0 183 475 452 650 542 0 0 0 0 7 a8
6 1006 1 43 26061947 21071990 24031982 0 174 460 373 582 454 0 0 0 1 8 2
7 1007 1 27 10021964 15031991 24011983 0 180 401 445 490 530 0 0 0 0 8 88
8 1008 1 5 11011928  10.021%87 08021965 1 167 258 297 368 37 0 0 1 2 2 30
9 1010 1 29 01.01.19 A Recode into Different Variables Ed 0 0 1 9 20
10 101 1 31 08021 0 1 2 9 20
il 1012 1 B A0 ")‘\“C'QQ”EVQ”S“‘E" SAipciyenabie Qutput Variable 0 1 2 15 20
2 1013 1 ] aenprg| | identeatonnol A Name 0 1 2 8 40
& Exposure Group [
B w0 % 2061] | @ oatearnimpre [T | ) 0 0 s
ki 015 o o1 L0310 e Dot opzssescin 3 Recode into Different Variables: Old and New Values == 2
15 1016 0 49 29011 |4 Date of appoinim 2
15 1017 0 20 020019 |9 Sexofthe patient Olavalue New Value 88
& Heightin cms [HT]
17 1018 1 &1 23.09.19| | @ yeasured FEVF. © Value: @ value: [3 | 40
18 1019 1 34 05.06.19| | & Predicted FEVIF © system-missing 20
19 1020 0 2 20219 | g“a::"e:;’cc [: © System-missing © Copy oldvaluels) 5
2 1021 1 50| 16.10.1 :&’ - Asml‘s © System- or user-missing 40
o Old —> New: 3
& 102 1 46| 08.0919) | & FernadBronchit ® Range: = 38
2 1023 0 49 06.06.19 | | & Do you smoke no... 5 40 Lomestinm 29-+1 20
23 1025 0 45 09021 through [N 88
2 1026 1 46 47044 ] = 8
£ 192y i/ L s | | O Range, LOWEST througn value: 20
2% 1028 1 2 01011970  100119% 19 88
il 1029 1 st 1904153 12091988 2| | & cone e trougn HiGHEST 20
2 1030 1 32 12061958 26071990 14 - ES
[] Output variables are strings
2 1031 1 U 2001190  16.03.1994 24 12
© All gther values. | |
0 1032 0 50 02011942 20011992 otf) | 30
Ell 1033 1 53 10101942 18.11.1995 16! 20
2 1034 0 52 09041945 26051997 20 = . 40
3 1036 0 42 16.02.1947 02.04.1989 1202997 Te2 364 32 459 388 (} {4 1 g4k 12 10
3 1037 0 34 17011959 21031993 2602197 0 177 369 412 512 495 0 0 0 0 6 88
3 1038 0 45 26061347 19091992 31031383 0 170 431 35 550 426 0 0 1 2 9 20
3 e 1 38 15011953 22011991 25011974 1 170 3988 372 611 446 0 0 0 1 : ‘i
W v

| Data View | Variable View.

IB14 SPSS Statistics Processor is ready

After recoding a variable it is usually advisalbertin case summaries to compare the old and new
values

Video Tutorial — Recoding a variable

https://www.youtube.com/watch?v=47GsIKRT8Ck

Selecting a Subset of the Data

In addition to analysing the full set of data, ynay want to analyse a subset. If, for examypde
want to perform an analysis on exposed cases oliti on theData option at the top of thBata

View screen, then on tieelect Casegption and the following screen will appear:
13 Select Cases ==

Select-
& 1dentiication No L&) | @ Al cases

& Exposure Group [ @ if condition i satisfied
&b Age atthe intervie =
& Date of birth [DTB..
@ Date of assessm... @ Random sample of cases
&5 Date of appointm

& Sex ofthe patient

& Heightin ems [HT]
& Measured FEV [F

& Predicted FEV[F. © Use filter variable:
& Measured FUG [F

& Predicted FVC [F. bt
& Ever had Asthma .
& Ever had Bronchit Output
& Do you smoke no.
& Have you ever s

& No of years with c.
& No of cigarettes p L
&b No of years smok.

. currant exnosurs 2] |

© Based on time or case range

@

Current Status: Do notfitter cases

Easte Gancel [ Hep

L

To make the selection, click in the circle with th€ondition is Satisfied box, then click théf...

button. The following panel will then appear. (gooa 1 has been entered in the box provided to

select the exposed cases),
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r — — — = 2
E Select Cases: If - -

& Identifcation No [ID... group = 1|
&> Exposure Group [G... +

&> Age atthe interview [..
& Date of birth [DTBIR. . _ . . ) Function group

& Date of assessmen... All =
Arithmetic
CDF & Noncentral CDF 3

&5 Date of appointment...
&5 Sex ofthe patient[S...

&5 Heightin cms [HT] Caenversion
&> Measured FEV [FEV. Current Date/Time
Date Arithmetic

&> Predicted FEV [FEV..
&> Measured FVC [FVC... :
& Predicted FVC [FVC... — —_—

& Ever had Asthma [A... B ~ @ Delele + Functions and Special Variables:
& Ever had Bronchitis ... £ : - - =

&5 Do you smoke now [...
&5 Have you ever smok...
&5 No of years with co...
&. Mo of cigarettes per
&> No of years smaked
&,Current exposureto ..
& HOWOLD

& fevratio

Date Creation —
S =]

[Cmﬂﬂug‘][_.(}aﬁw J[ Help ]

L

Click on theContinue tile at the bottom of the screen. Once you hat@med to the main Select

Cases screen, click on the OK button. The effé¢h® above filter on the data is shown below.
Please note the / on the left hand side showingdberds which have been excluded. To remove

the filter click onData thenSelect CaseandSelect all cases

13 *foundry.sav [DataSet1] - [BM SPSS Statistics Data Editor =
File Edit View Data Transform Analyze Graphs Ulilities Add-ons Window Help
HE M e~ Bl B & & B a8 “
|5 BrRON o |Visible: 23 of 23 Variables
DNO [GROUP| AGE |  DTBRTH DTASSMNT | DTEMPLMT | SEX| HT |FEVME |FEVPR |FVCME |FvCPR [ASTH | BRON | SMKNOW  SMKEVE EMPYRS | CIGNO ¢
R
T 1 49 20041946 12061995 12021972 1 TS 340 359 449 445 0 0 1 2 23 20 £
2 | 1002 1 46 12101952 24121998 10081982 1 168 283 339 391 412 1 1 1 2 16 20
3 | 1003 1 34 01111356 31101980 18101878 1 180 393 4.26 480 514 0 0 0 0 12 88
4] 1004 0 34 05.041958  09.09.1992 24061980 0 180 401 4.25 457 512 0 0 1 2 12 25
& 1008 0 29 12.03.1960 06.04.1989 05051982 0 183 475 452 8.50 5.42 o g 0 0 7 -88
6 | 1ooe 1 43 25061947 21071930 24031982 0 174 460 373 5.82 464 0 0 0 1 8 20
7 | 1007 1 27 10021984 15.03.1991 24011983 0 180 40 445 490 530 0 0 0 0 5 83
8 1008 1 59 11.011928 10021987 08021965 1 167 268 297 368 373 0 0 1 2 22 30
9 | w10 1 29 01011962 04.01.1991 04021982 1 175 450 418 5.68 4.97 0 0 0 1 9 20
10 | o1 1 31 08021357 07051988 05031379 1 177 419 421 561 503 0 0 1 2 9 20
1| 1012 1 35 31031961 29061936 24021381 0 173 351 392 466 469 0 0 1 2 15 20
12 | 1013 1 28 24021966 31031994 23051986 0 168 292 391 4.09 4.59 1 0 1 2 8 40
3] 1o 0 34 20051958 12071992 10061984 1 175 318 403 361 484 0 0 0 0 8 88
] 1015 0 51 31011936 25021987 23031382 0 168 276 3] 4 399 0 1 1 2 5 20
¥ 1016 0 49 20011946 19.04.1995  10.04.1987 0 175 3.06 3.59 486 4.45 0 0 0 1 8 20
] w1 0 29 02021967 07011996 24011988 0 175 395 418 529 497 1 0 0 0 8 88
17 1018 1 51 23091939 20101990 11081367 1 168 377 3.24 4.40 3.99 0 0 0 1 23 40
18 1019 1 34 05061959 13081993 24061379 1 170 391 382 480 455 1 0 1 2 14 20
19— 1020 0 32 2002194 2105193 18031388 0 183 403 444 5.14 535 0 0 0 1 8 5
20 1021 1 50 16.10.1941 18121991 22101976 0 185 4.04 3.99 5.3 4.99 0 1 0 1 15 40
21 1022 1 46 05091943 03101989 18091980 1 170 381 347 513 424 0 0 0 0 EIRE]
2 0 49 06061948 21071997 12071982 0 165 332 317 468 387 0 0 1 2 15 20
2 102 0 45 09.021949  16.05.19% 12051988 0 170 3.40 3.50 434 4.26 0 0 0 0 5 83
24 1026 1 46 17.041949 23061995 25061990 0 175 401 359 517 445 0 0 0 0 5 88
25 1027 1 56 10.01.1942  17.04.1998  18.03.1991 1 165 280 297 3.57 3.69 0 0 0 1 7 20
2 1028 1 26 01011970 10011996 19011988 1 172 437 414 458 487 0 0 0 0 8 88
27 1029 1 54 19.041934 12091988 23071979 1 170 363 324 4561 403 0 1 0 1 9 20
28 1030 1 32 12.05.1958  28.07.1990  14.06.1983 1 178 468 4.22 5.92 5.06 1 0 0 0 7 88
29 1031 1 34 20011960 15031994 24011985 1 190 491 468 6.0 569 0 0 1 2 9 12
38— 103 0 50 02011342 20011982 01011876 1 470 247 336 388 413 0 1 0 1 16 30
3 1033 1 53 10.10.1942 18111995 16101982 0 163 216 294 3.60 3.61 0 0 1 2 13 20
32 1M 0 52 09041345 26051997 20011388 0 185 353 394 470 494 0 0 0 1 9 40
B 1% 0 42 16.02.1947  02.04.1989 12021977 1 162 3.64 3.24 459 3.88 0 0 1 2 12 10
3] 1037 0 34 17.011959 21031993 28021987 0 177 369 412 512 495 0 0 0 0 5 88
35— 103 0 45 26061947 19091992 31031983 0 170 431 350 550 426 0 0 1 2 9 20
6 03 1 33 15.01.1953 22011991 25011974 1 170 3.98 372 5.11 446 0 0 0 1 17 1‘3' |7
Data View | Variable View
1B SPSS Statistics Processor is ready Filter On

Note In order to return to the complete data set fathier analyses you need to return to the select

cases option and click the all cases button.
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GRAPHICS

SPSS will produce good quality high- resolutiontistecal graphics. We will look at Bar Charts,
Histograms, and Scatter Plots with regressionslimi#rectly from the data. Please note, that

sometimes it is easier in Excel to create bar shasing the frequencies.

Bar Charts

Bar Charts can only be produced for categoricabbées e.g. Ever smoked Asthma etc

To produce a Bar Chart clicBraphs, Legacy DialogghenBar and the following screen appears.

62 “founclyso [DotaSett] - 18M SPSS Statistes Dta Edtor ol@| =
View Data_Transtorm Graphs _Utiies_Adaons Window _Help

SHO M e~ Bhyd i G BOoHE 40 %

Visible: 23 of 23 Variables

5 BRON
IDNO [GROUP| AGE | DTBRTH | DIASSMNT | DTEMPLMT | SEX| HT |FEVME.|FEVPR .|FVCME.|FVCPR.|ASTH.| BRON SWKNOW|SMKEVE EMPYRS | CIGNO ¢ |
R
1001 1 49 2004196 12061995 12021972 1 175 340 359 449 445 0 0 1 2 n  x[
2 1002 1 46 12101952 24121998 10081982 1 168 283 339 391 4R 1 1 1 2 ® 2
3 1003 1 3 0111195 3110199 18101978 1 180 393 426 480 614 0 0 0 0 2 8
e 1o 0 34 0504195 0909199 24061980 0 180 401 425 457 612 0 0 1 2 2 %
e 105 0 20 12031960 06041989 05051982 0 183 475 452 650 542 0 0 0 o 7
5 1006 1 43 26061947 21071990 24031982 0 174 460 373 582 484 0 0 0 1 5 2
7 1007 1 27 1002194 15031991 24011983 0 180 401 445 490 530 0 0 0 0 5 8
8 1009 1 5 1101198 10021987 08021965 1 167 268 297 368 373 0 0 1 2 2w
9 1010 1 29 0101192 04011991 04023 parCrars 56 497 0 0 0 1 9
10 1011 1 3 osea1e  orostems  wos{r || 561 503 0 0 1 2 9
1 1012 1% 3103191 2906199 2402 45 469 0 0 1 2 5 2
2 1013 128 2402196 3103199 2305 e 409 489 1 0 1 2 5w
[ 0y 0 34 2906198  12071%92 1006 381 484 0 0 0 0 8 8
o] 1015 0 51 3101193 2502197 2303 @ Clustered 421 399 0 1 1 2 5 2
e 1016 0 49 29011946 190419 1004 46 445 0 0 0 1 5
e 017 0 29 0202197 0701199 24014 m St 529 497 1 0 0 0 8 8
1 1018 1 51 23091939 20101990 1108 | 440 399 0 0 0 1 I
8 1019 1 W oseeross  aeerews  zeoeq| o 480 45 1 0 1 2 o
=i 0 32 2002194  210519% 1803 51 53 0 0 0 1 s 5
2 1021 1 50 16101941 18121991 22.10{)( |© Summaries for groups of cases 53 499 0 1 0 1 B 40
2 1022 1 46 05091943 03101989 18,09 |© Summaresofseparatovariables| | 513 424 0 0 0 0 9
2 0 49 0s061%s 21071987 207 | O Velues ofindviaual cases 488 3 0 0 1 2 5 2
1025 0 45 09021949 1605194 1205 e , 43 a4z 0 0 0 0 6 8
e o [ | e R
% 1027 1 % 10011942 1704198  18.03 a5 36 0 0 0 1 )
2 1028 1 2 01011970  100119% 1901198 1 172 437 414 458 487 0 0 0 0 )
2 1029 1 54 1904194 12001988 23071979 1 170 363 324 451 403 0 1 0 1 )
2 1030 1 % 1206198 20071990 14061983 1 178 468 422 592 506 1 0 0 0 )
2 1031 1 3 2001190 15031994 24011985 1 190 491 468 606 569 0 0 1 2 E)
o] 1032 0 50 0201142 20011992 01011976 1 170 247 336 38 413 0 1 0 1 16 30
3t 1033 1 53 10101942 181119% 16101982 0 163 216 294 360 361 0 0 1 2 )
s 10m 0 52 0904195 26051997 20011988 0 185 353 394 470 494 0 0 0 1 I
[ 1% 0 42 16021947 02041989 12021977 1 162 364 320 459 388 0 0 1 2 12 10
] 1037 0 34 1701199 21031993 2802197 0 17 369 412 512 4% 0 0 0 0 6 88
% 103 0 45 26061947  190019% 31031983 0 170 431 350 550 42 0 0 1 2 )
% _fom 1 38 15011953 22011991 25011974 1 __170 398 372 511 446 [) [) [) 1 17 1?’ ‘E

Data View | Variable View:

1B1 SPSS Stastcs Processor s ready [Fiteron

Click on Simple and thenDefine and the next screen will appear. Clidk of Casesthen move

your chosen variable from the left hand list to @segorical Axisand pres©K.

13 Define Simple Bar; Summaries for Groups of Cases

Bars Represent

& Identification No [ID..

& Exposure Group [G. @M efcases? O % of cases

& Age atthe interview .| | @ Cum-N © cum %

& Date of birth [DTBIR... | | © Other statistic (e.0., mean)

& Date of assessmen

& Date of __ > 3

&) Sexofthe patient [S. I ——

& Heightin cms [HT] ol

& Measured FEV [FEV.
& Predicted FEV [FEV.
&b Measured FVC [FVC Category Axis:

& preacearcrc |
& Ever had Asthma [A.
&b Ever had Bronchitis
& Do you smoke now | Rows

&) No of years with co
& No of cigarettes per E]
&b No of years smoked.

L}

Panel by E

€
5
s 8
& Current exposure to 3]
&) HOWOLD Calumns:
& fevratio
& group =1 (FILTER) [
JE‘ 101

Template

] Use chart specifications from

T T T
Never Ex Smoker Curr. Smoker

[E Paste || Reset Have you ever smoked

Video Tutorial — Bar Chart (specifically 3min+)

https://www.youtube.com/watch?v=0NeaD1Mojp0
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Histograms

At this point it is a good idea to return the selases back to all data, Byata, Select Caseghen
All Casesfollowed byok.

Histograms are produced for interval variables &gg. To produce a histogram click @raphs,

Legacy DialogsthenHistogram and the following screen appears.

:‘ﬁ Histegram e ]
Variable: i
— — Titles ..
& dentiicatonNo . [<] ¥ [&h) FEV [FEVMEAS] | :]

60 Exposure Group [ Wi
&5 Age atthe intenvie FERE A S S
&2 Date of birth [DTB Panel by

&% Date of assessm. Rows:

Date of appoinim...
& Sex of the patient ...
& Heightin ems [HT)
&% Predicted FEV I
&5 Measured FVC [F.

& Predicted FVC[F.. Columns:
& Ever had Asthma ... [EJ

& Ever had Bronchit...

&5 Do you smoke no
& Have you ever s

[
i

rTemplate

[C] Use chart specifications from

(Lo ][ psste [ meset | [cancel | e |

Click on the required variable, in this case FEMWhe left hand side list and pregs thengores

OK. If you require a normal curve to be drawn on thepgrclick onDisplay normal curve.

This is the Histogram produced for measured FEV.

25—

20— —

Frequency
1
~—_
N
N
[ U
-
11—

i
o
1

Mean = 3.7938
Std. Dev. = 0.73936
N =136

T
1.00 2.00 3.00 4.00 5.00 6.00
Measured FEV

Video Tutorial — Histogram (specifically 2min 50)
https://www.youtube.com/watch?v=LFGTOWqY5d4
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Scatter Plots

Scatter plots show the joint behaviour of two imédvariables. If you want to decide whether two

interval variables are related in any way you stidint draw a scatter plot.

Scatter plots have 2 axes:

the value of the dependent or response variabteey axis.

the value of the independent variable on the hatedaxis.

To run a scatter plot clickraphs — Legacy Dialogs —

Scatter/dot and the following will appear.

Click on Simple scatterand then select variables

(=
i‘;é Scatter/Dot

o= t|] Simple
" || Scatter

.
=5
Fd

Matrix
Scatter

' Overlay
' aEE
‘,‘;’h ®| Scatter

| 3D

3P| Scatter

[Define | | cancel || Hetp |

Simple
Dot

#3 Simple Scatterplot

¥ Axs:
F Tities.

i?-, Identification Mo [ID... i f fevratio L—J
& Age atthe interview [ s

£ Date of birth [DTBIR. i

ﬁ Frodis of ; - | &' No of years smoked [CIGYRS] ‘

& Date of appoiniment | SetMarkers by:

&\ Sex of the patient [S o &5 Exposure Group [GROUP]

&5 Heightin cms [HT] .

&b Measured FEVIFEV.. | | |Labe'95555 o ‘

& Predicted FEV [FEV..

& Measured FVC [FVC... | Panel by .

5 :

é_v. Predicted FVC [FVC. oW

@5 Ever had Asthma [A =

& Ever had Bronchitis -

&5 Do you smoke now |

&}, Have you ever smok.

& No of years with co... "

&}, Mo of cigarettes per... Columns:

Rj Current exposure to ...

& GROUP =1 (FILTE.. b

& HOWOLD
rTemplate

[C] Use chart specifications from:

(o) (e

The above selection produces the following graph

No of years smoked
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Plotting a Regression Line on a Scatter Plot

To fit a line of regression, double left click onetgraph. This moves the graph into the Chart
Editor. A Regression line can be added by clickeng=lementsthenFit Line Total if you have

not defined any markers, Bit Line Subgroupsif you have defined markers.

This produces the following graph.

Exposure Grou
1.40- = P P
L} Unexposed
Exposure to Dust
T Unexposed
. Exposure to Dust
00 X
1.20 o h
. [ B
o I e o
= o 3 °g
—— = ol J 0
i;ﬁﬁ_cﬁ:.__'.—'.—.—(j
1.00] o g. L Bg—_
o i o 5 A
= 2| L e e
I ‘o] —
E o ) { =
- g -
fd = o
0.80 = o ©
0.6077 R Sq Linear = 0,032
R Sqg Linear = 0.111
0.40+
T T T T T T
0] 10 20 30 40 a0

No of years smoked

Video Tutorial — Scatter Plot with regression line

https://www.youtube.com/watch?v=DblfflA-34pQ
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STATISTICAL INFERENCE IN SPSS

Introduction

This part will introduce the basic methods of statal inference available in SPSS. It will assume
some familiarity with concepts in statistical irdace including hypothesis testing and confidence
intervals. If you are unfamiliar with these conegpyou are strongly recommended to read an
introductory text in medical statistics such as @hell and Machin “Medical Statistics A Common
Sense Approach”.

The methods will be illustrated by the Foundry dsgathat was considered in Part I. The purpose
of this study was to examine whether dust increasgpiratory morbidity. In this study the measure
of respiratory morbidity are “Ever had asthma", &vhad bronchitis”, “Measured FEV” and
“Measured FVC". The variable “Predicted FEV” andréBlicted FVC” are the values that are
expected for a person’s demographic characteristdading Age, Height and Sex. Exposure to
dust is measured by two variables “Exposed/Un-exgdband dust levels recorded only for exposed
workers. Because smoking is a confounding faatothis study, smoking behaviour has been
recorded in terms of current smoking status (smRBnosmoking history (smkever), and

consumption (cigno) and duration of smoking (cigyrs

During this part of the practical you may needdter to the notes from Part I. If you are starting
the tutorial at this point rather than continuimgnh Part 1, you will need to open the SPSS data as
preciously shown on page 17.

Categorical Variable

In the first part of the study we examined whetihere was any relationship between exposure to

dust and smoking. Using the cross-tabs procedureawegenerate the following table.

Do you smoke now * Exposure Group Crosstabulation

Exposure Group
Exposure
Unexposed to Dust Total

Do you smoke  No Count 43 39 82
now % within Exposure Group 68.3% 53.4% 60.3%
Yes Count 20 34 54

% within Exposure Group 31.7% 46.6% 39.7%

Total Count 63 73 136
% within Exposure Group 100.0% 100.0% 100.0%
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From the table above it can be seen that the pegerof workers who currently smoke is higher

for those exposed to dust than those who are i@, a&s compared to 32%.

We will now examine whether respiratory symptomsresasured by the variabdsthmarelate to

smoking. Using cross-tabs procedure again we olheaifollowing table.

Ever had Asthma * Do you smoke now Crosstabulation

Do you smoke now

No Yes Total
Ever had No Count 77 48 125

Asthma % within Do you
smoke now

Yes Count 5 6 11

% within Do you
smoke now

Total Count 82 54 136

% within Do you
smoke now

93.9% 88.9% 91.9%

6.1% 11.1% 8.1%

100.0% 100.0% 100.0%

The Chi-squared test and Fisher’'s Exact test

Amongst those who currently smoked 11.1% had egpeed symptoms of asthma whilst only
6.3% amongst those who did not. Does this suggasstmoking may be related to asthma or might
this difference be due to chance - that is expthiog sampling variation? One way in which we
can examine this is by a chi-squared test. This lwarcarried out by re-running the cross-tab
procedure including the chi-squared statistics amptas follows. In the cross-tabs panel (see
illustration below) we select Statistics to revied second panel that lists possible statisticghiin

panel we have selectetli-squared.

3 Foundry.say [DataSet1] - IBM SPSS Statistics Data Editor =
Fle Edt View Dela Transform Anlze Directlfarkeing Graphs Utities Addons Window Help

SREMe » BBl R B2 B 0% %

|25: DTEMPLMT 18031901 \Visible: 22 of 22 Variables

IDNO[GROUP| AGE | DTBIRTH | DTASSMNT | DTEMPLMT |SEX| HT |FEVME.[FEVPR.[FVCME..[FVCPR .[ASTH..| BRON | SMKNOW |SMKEVE| EMPYRS | CIGNO ¢
R

1 1001 1 1@ crosstabs % 35 aa9  ass 0 0 1 2 xn [
§ :Egi 1 et — 339 391 412 1 1 1 2 6 20

& B & Ever had Astma [AST. (e ) 480} 54 0 g 0 0 i
4 1004 2 RO, a 457 512 0 0 1 2 2 %
5 1005 @ Ageatthe it A 650 542 0 0 0 0 78
6 1008 1| |® i ol 582 454 0 0 0 1 8| 20
7 1007 1 : J it = 490 530 0 0 0 1 8 88
8 1009 1 368 373 0 0 1 2 2w
o 1010 1 568 497 0 0 0 1 9 2
10 1011 1 = 0 1 2 9 2
1 1012 1 0 1 2 52
2 1013 1 0 1 2 8 40
13 1014 3 0 0 0 8
% 1015 q| | 1 1 2 5| 20
15 1016 0 0 1 8 2
16 1017 [F] Display clustered bar charts 0 0 0 8 &
17 1018 1| 1 suppress tavies 0 0 1 )
18 1019 1 = e e e 0 1 2 o2
19 020 === = Nominal by Interval 7] Kappa ! v ! 8 ¢
2 1021 1 Fes FlRisk 1 0 1 15 40
21 1022 1 46 0509133 03101989  18.09.1%80 1 170 ey 0 0 0 9
2 1023 0 49 06061948  21.07.1997 1207192 0 165 || 0 1 2 1 20
2 1025 0 45 09021949 16051994 12051988 0 170 || [C] Cochran's andMantelHaenszel statistics 0 0 0 6 88
2 1026 1 46 17041949 23061995 265061990 0 175 0 0 0 5 a8
% 1027 1 56 1001132 17041998 18031991 1 165 Govins) (Leance) (i) 0 0 1 7T
% 1028 1 2 01011970  10.0119% 19011988 1 172 (comime) _carea ) _ree ) 0 0 0 8 48
2 1029 1 5 19041934 12001988 23071979 1 170 G B | < 1 0 1 9 2
2 1030 1 32 1206198 28071990 1406193 1 178 468 422 592 506 1 0 0 0 7
29 1031 1 34 20011960 1503199 2401195 1 190 491 468 606 569 0 0 1 2 9 12
30 1032 0 50 020112 20011992 01014976 1 170 247 336 388 413 0 1 0 1 16 30
] 1033 1 53 1010142 18111995 16101982 0 163 216 294 360 361 0 0 1 2 13 2
2 1034 0 52 09041945 26051997 2001198 0 185 363 394 470 494 0 0 0 1 9 4
3 1036 0 42 16021947 02041989 12021977 1 162 364 324 459 3388 0 0 1 2 12 10
% 1037 0 34 17011959 21031993 2802197 0 177 369 412 512 495 0 0 0 0 6 8
% 1038 0 45 26061947 19091992 31031983 0 170 431 360 550 426 0 0 1 2 9 2
® 1 15,0119 011991 011974 1170 9 1 448 0 ] 0 1 1 1MZ

Data View | Variable View
1BH SPSS Statstics Processor s ready UnicodeoN
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Then click oncontinuethenOK to get the analysis below

Chi-Square Tests

Asymp. Sig. | Exact Sig. | Exact Sig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi-Square 1.101° 1 .294
Continuity Correctior? .530 1 467
Likelihood Ratio 1.075 1 .300
Fisher's Exact Test .344 .231
Pl Y I B
N of Valid Cases 136

a. Computed only for a 2x2 table

b. 1 cells (25.0%) have expected count less than 5. The minimum expecfed count is 4.
37

The panel above gives the results of a chi-squtest of no association between asthma and
smoking. In interpreting this table we are concdrmgth the columng headed “Asymp.Sig” and
“Exact Sig.”. These columns give the p-values foe tsignificance| test. Firstly it is usually
recommended /that you consider a 2-sided rather thsided test. As one of the cells has an
expected count less than or equal to 5, it is resended that we take the Fisher's Exact Test value
as our result — that is 0.344. Assuming the coneeat 0.05 significance level, this result is
considered non-significant. In reporting resultsttistical tests you are strongly recommended to
give the p-value rather than just write “signifi€aar “non-significant”. In reporting this we migh
write “there was no evidence of an association betwsmoking and asthma (Fisher's Exact
p=0.344)." Had the expected count been greater thand the table greater than 2 by 2 it is
suggested that you report the straight forward gjoiared test p-value. If the expected count is

greater than 5 but the table is a 2 by 2 then tepercontinuity correction p-value.

ExerciseUsing the cross-tabs procedure examine whethez tha relationship between current
smoking status and bronchitis symptoms.
Are the expected numbers greater than 5 for di2el
Fill in the spaces and delete as appropriate iridh@ving statement:
“Amongst those that currently smoked % had e&peed symptoms of bronchitis whereas

% of non-smokers experience such symptoms.Wamssstatistically significant/non significant

at a 5% level using a two-tailed continuity coregtthi-squared test with p=
ExerciseNow use the cross-tabs procedure to examine thigoreship between Exposure to dust

and symptoms of bronchitis and asthma. Record gonclusions below using either the continuity

corrected chi-squared or Fisher’s exact test asogpite.
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We have found no statistically significant relasbip between exposure to dust and either asthma

or bronchitis symptoms. For bronchitis symptoms gbould have obtained the following tables.

Ever had Bronchitis * Exposure Group Crosstabulatio n

Exposure Group
Exposure
Unexposed to Dust Total

Ever had Bronchitis No Count 59 62 121
% within Exposure Group 93.7% 84.9% 89.0%

Yes Count 4 11 15

% within Exposure Group 6.3% 15.1% 11.0%

Total Count 63 73 136
% within Exposure Group 100.0% 100.0% 100.0%

Chi-Square Tests

Asymp. Sig. | Exact Sig. | Exact Sig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi-Square 2.620° 1 .106
Continuity Correctior? 1.807 1 179
Likelihood Ratio 2.735 1 .098
Fisher's Exact Test .169 .088
N of Valid Cases 136

a. Computed only for a 2x2 table

b. 0 cells (.0%) have expected count less than 5. The minimum expected count is
6.95.

Whilst 15% (11/73) of the exposed worker had symsof bronchitis and only 6% (4/63) of non-
exposed, this difference was not statistically ifiggnt at the 5% level (p=0.179). There are selvera
explanations for this. There may be no relationglgifpveen the exposure to dust and respiratory
disease. Alternatively, the study may have lackaetissical power to detect small differences. It

should be noted also that only 11% (15/136) ofsmaple reported such symptoms.

Video Tutorial — Chi-square test

https://www.youtube.com/watch?v=wflfEWMJY3s

CONTINUOUS OUTCOME MEASURES

We will now consider the lung function measuremef@®sen that lung function is age and size
dependent it is usual to divide measured lung fandby the expected lung function. In Part | we

constructed such a variable.

Exercise Using the Compute option in Transform construciv neariable [ seee ===)

fevratio andfvcratio defined byfevmeas/fevpredandfvcmeas/fvcpred by [ simote

‘ Clustered

We now want to examine whether workers exposedi$d ldave reduced lung —o=encrerse

@ Summaries for groups of cases
@ Summaries of separate variables

Define | | Cancel || Help

function. First we might examine this graphicallyttwa box plot. Going to

the graph menu, seldabxplot.
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Select simple to get and transfer variable namésarusual way (see below).

i :"ﬁ Define Simple Boxplot: Summiaries for Groups of Cases -23_11
Variable: ()
& dentification No [ [ ¥ & rratio | M
g@ Age atths.: intervie... e ChEn
s oo
&% Date of appointm... Label Cases by:
&> Sex of the patient ... |
Il | & Heigntin cms HT] it ,
&~ Measured FEV [F...
& Predictsd FEV[F... b
@ Measured FVC [F... -
@5 Predicted FVC [F..
&% Ever had Asthma
& Ever had Bronchit... I nes
&5 Do you smoke no... Columns
&5 Have you evers... :
&b Mo of years with ¢ | b4
&5 No of cigarettes p...
GD Nao of years smok... I
&~ Current exposure...

(o) (o) (e () (o)

A

This gives the following plot

1.40

1.204

1.007]

fevratio

0.804

080

0404

T T
Unexposed Exposure to Dust

Exposure Group

The box represents the inter-quartile range; thiskeins represent the range. The solid line in the
middle represents the median. This suggestshbeg is little difference between the dust exposed
and non-exposed workers. Otlfaralysis options we might use to compare the lung function o
exposed and non-exposed workerskaxplore in theDescriptive section and theansunder
Compare Means

ExerciseUseExplore andMeansoptions to compare lung function of exposed with-eaposed
workers using fvcratio and fevratio. Record tesults below.

Mean Standard Median Max Min N

Deviation

Exposed

Non Exposed
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Comparison of Means Using a t-test

The t-test procedure can be used for statistiqalpawison of the medrREV ratio of the exposed
compared to non-exposed workers. It will also gheconfidence interval for the difference of the

two means. For the test go@@mpare meanshenindependent Sample t-test

2 “foundry.sav [DataSet1] - IBM SPSS Statistics Data Editor - - - =
File Edit View Data Transform Analze Graphs Ulilies Add-ons Window Help
= Reports » E :j B S5 j CieN
E Descriptive Statistics 3 s = e 4 44 9
Tables » |Visible: 24 of 24 Variables
IDNO |GROUP| AGE Compare Means | D means FEVPR... [FVCME... FVCPR. .| ASTH...| BRON | SMKNOW [SMKEVE | EMPYRS | CIGNO ¢
R

1 1001 1 4 iz:z::;ﬁ;z:?’:‘mg‘s : g?’:ﬁﬂmp‘e Fest 359 449 445 0 0 1 2 23 2 [&
2 1002 1 4 iy R phliis 339 391 412 1 ] 1 2 1 2
3 1003 1 £ , | Hlpaires-sampies TTest 426 480 514 0 0 0 0 ]
4 1004 o e o + | one-way anova 425 457 512 0 0 1 2 2 %
B 1008 o 2 = 05051982 0 183 47 452 650 542 0 0 0 0 7 88
6 1006 i« o ' 24031982 0 174 460 373 582 454 0 0 0 1 8 2
R 1007, 1 o sl ' 24011983 0 180 401 445 430 530 0 0 0 0 8 88
8 1009 1 gy Dmensica Redidon i, 0802195 1 167 258 2937 368 3713 0 0 1 2 )
9 1010 [ : 04021982 1 175 450 418 568 497 0 0 0 1 9 2
10 1011 1 3 HojoammeticToss 05031979 1 177 419 421 561 5.03 0 0 1 2 9 20
1 1012 1 34 Forecasting ’ 24021981 0 173 351 392 466 469 0 0 1 2 B 20
12 1013 1 2§ Sunival b 23051986 0 168 292 391 409 459 1 0 1 2 8 40
13 1014 0 3{ MutipleResponse » 10061984 1 75 318 403 361 434 0 0 0 o 8 88
14 1015 0 51 [l MissingValue Analysis 23031982 0 168 276 324 421 399 0 1 1 2 5 20
15 1016 0 49 WulipleImputaton » 10041987 0 175 306 359 466 445 0 0 0 1 8 20
16 1017 0 28 ComplexSamples ' 24011988 0 175 385 418 520 497 1 0 0 0 8 88
17 1018 1 51 QualtyContrl > 11.081%7 1 168 377 324 440 399 0 0 0 1 23 4
18 1019 1 M Eroccme 24061979 1 170 391 382 480 455 1 0 1 2 o2
19 1020 0 vz T ruTavs 18034988 0 183 403 444 514 535 0 0 0 1 8 5
2 1021 1 50 16101941 18121991 22101976 0 185 404 399 538 499 0 1 0 1 5 4
21 1022 1 46 05091843 03101983  18.091%80 1 170 381 347 513 424 0 0 0 0 9 88
2 1023 0 49 06061948 21071997 12074982 0 165 332 347 488 347 0 0 1 2 5 20
3 1025 0 45 09021949 16051994 12051988 0 170 340 350 43¢ 426 0 0 0 0 6 88
24 1026 1 46 17.04.1849 23061995 26061990 0 175 401 359 57 445 0 0 0 0 5 88
2 1027 1 5 10011942 17041998 18031991 1 165 280 297 367 369 0 0 0 1 72
2 1028 1 2 01011970 10014996 19.01.1%88 1 72 437 444 458 497 0 0 0 ] 8 88
27 1029 1 84 19041934 12001988 23071979 1 170 363 324 481 403 0 1 0 1 9 2
28 1030 1 32 12051958 28071990 14061983 1 178 468 422 592 506 1 0 0 0 7 88
2 1031 1 34 20011960 15081994 24011985 1 190 491 468 606 569 0 0 1 2 9 12
30 1032 0 50 02011942 20011992 01011976 1 170 247 336 385 413 0 1 0 1 G
31 1033 1 53 10101942 18111995 16101982 0 163 216 204 360 361 0 0 1 2 3 2
32 1034 0 52 09041945 26051997 20011988 0 185 353 394 470 4% 0 0 0 1 9 40
3 1036 0 42 16021947 02041989 12021977 1 162 364 324 450 388 0 0 1 2 12 10
3 1037 0 34 17011959 21031993 2802197 0 177 363 412 512 49 0 0 0 0 6 88
3% 1038 0 45 26061947 19091992 31034983 0 170 431 350 550 426 0 0 1 2 9 2
36 1039 1 38 15011953 22011991 25011974 1 170 398 372 511 446 0 0 0 1 ) IZ

Data View | Variable View

ples T Test 1Bl SPSS Statistics Processor is ready

The following panel (below left) then appears inmttich we have selectefévrat as the test
variable and group defining the exposure.

Note (? ?) marks beside the variable nagmip. Click onDefine Groupsto add the codes for the

codes “0” and “1” for the two groups as shown i panel on the right).

= B
t& Independent-Samples T Test l&]

Test Variable(s):

f fevratio -

& Identification No [...[*
&5 Age atthe intervie...
Date of birth [DTH...
Date of assessm...
Date of appointm...
&5 Sex ofthe patient ..
&5 Heightin cms [HT]
&> Measured FEV[F...

= T N
t& Define Groups &J

@ Use specified values

Grouping Variable: Group 2:

[crourE 2) |

& Predicted FEV[F... @ Cut point:
&b Measured FVC [F... ?
o ) e [Reset | (gancel] [ Hew | | (continue] [ Cance ||_Helo |

The ability to select groups by choice of codespdifines things when there are more than two

groups in the data set.
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Clicking Continue then Ok gives the results below. The first summarises dag@ of the two
groups. The second presents two analyses. TheMicstolumns of data, the Levene’s F-Test of
equality of variance — the assumption of a t-testhat the means for each group have the same
variance. The remainder summarise a t-test for legnd un-equal variance. Please note, we
recommend always using the t-test assuming an aheg@uiance, unless there is a very strong
belief that the two groups have equal varianceréfoee we take the second row of t-test results
although in this case it makes little differencéneTresult can be summarised as “there was no
evidence of increased FEV ratio for workers expdsedust (mean diff=0.0155, 95% c.i -0.031 to
0.062 p=0.514)"

Group Statistics

Std. Error

Exposure Group N Mean Std. Deviation Mean
FEVRAT Unexposed 63 1.0158 .12785 .01611
Exposure to Dust 1.0003 .14789 .01731

Independent Samples Test

Levene's Test for \
Equality of VVariances t-test for Equality of Means

95% C}nfidence

Intervil of the
Meal Std. Error Diffgrence
F Sig. t df Sig. (2-tailed) | Differerice | Difference Lower Upper

116 734 .647 134 519 .0&‘35 .02390 -.03181 .06272
Y

.654 133.999 .514 .0155 .02364 -.03131 .06222

FEVRAT Equal variances
assumed
Equal variances
not assumed

Video Tutorial — Independent groups t-test

https://www.youtube.com/watch?v=8alv3kZt8Ug

ExerciseCompare mean FVC ratio for the exposed and nonsedgsubjects using a t-test

From the analyses there appears to be no evideatexposure to dust affects respiratory function.
It may be argued nevertheless that being categbase"exposed” or "not exposed" is a crude
assessment for exposure. Dust exposure has bemwled for subjects in the exposed group. We
will now carry out some analysis on just the explosebjects. First we select these from the data.
This was shown in Part | of the tutorial. Und@aita we chooseSelectcases theff condition is
satisfied as shown below. We add the conditgnoup=1 subsequent analysis will only be on the

dust exposed group.
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3 *foundry.sav [DataSet1] - IBM SPSS Statistics Data Editor = = |

File Edt View Data Utilties  Add-ons  Window _Help

BHES M e~ Bl i HE BT 40% %
\

Transform  Analyes  Graphs

|Visible: 24 of 24 Variables

[ Data View  Variable View

IDNO H GROUPH AGE “ DTBIRTH “ DTASSMNT H DTEMPLMT ” SEX| HT |FEVME... FEVPR...|FVCME..|FVCPR..|ASTH...| BRON | SMKNOW | SMKEVE| EMPYRS | CIGNO ¢
| | | R
1 1001 1 49 29041946 12061995 12021972 1 175 340 3.59 149 445 0 0 1 2 2 20 3
=z 1002 @ seectcosms CHll 3.39 391 412 1 i 1 2 16 20
3 1003 1) 4.26 480 514 0 0 0 0 12 88
4 1004 of foct 4.26 457 512 0 0 1 2 12 2
5 1005 0| | | & dentiieationNo L [=] | © ancases 462 6.50 542 0 0 0 0 7T 88
6 1006 1] % Exposuts Graup( ® If condition is satisfied 373 582 454 0 0 0 1 8 20
1 A itthe inte
7 1007 1| R GROUP=1 445 430 530 0 0 0 0 5 -5
1| | && Date of birtn [DTE... = -
8 1009, 1| | & Date oFassessm © Random sar| 33 Select Cases: If . - . ' [=5) D
] 1010 1| | | & Date of appointm N 20
10 1011 1|| | & sexorthe patient L 20
1 1012 11| | & Heigntin cms ) O Basedontin}| (e ication No GROUP =1 L2
1| | & Measured FEVF... & Exposure Group 1
12 1013 | | & Predicted FEVIF. © Use fitervari| | | & Age atthe intervie -
13 1014 0f | | g Measured FVC [F. o &4 Date of birth [DTE. Function group: -88
14 1015 0| | & Predicted FVC [F.. 3 & Date of assessm Al = 20
I 1016 0| | &b Evernad Asthma . i Date of appointm Arithmetic ] 0
16 1017 0| | | & Evernad Bronehit Output & Sexof the patient CDF & Noncentral CDF -
||| & Do you smoke no &, Heightin cms HT] Conversion =
17 1018 | | @ Have you evers. © Fiter outunse | & Measured FEV[F. Current Date/Time 40
18 1019 1] | | & Mo ofyears with ¢ @ Copy selects & Predicted FEV[F. Date Arithmetic 20
19 1020 ol | | & Noefcigarettes p... D & Measured FVCTF... Date Creation HIF s
|| | &b Noofyears smok &, Predicted FVC [F. S s b 4
|| CurentStatus: Do notfilter cases @b Everhad Bronenit -
2 1023 a &b Do you smoke no. -
23 1025 0 & Have you ever s 88
24 1026 1| -@ -!Baah & No of years with ¢ B
1 &5 No of cigarettes p. 3
el 1027 1 » & No of years smok. 2
2% 1028 1 26 01.011970  10.01.1996 & Cursnt exposire.: =l
2 1029 1 54 19.04.1934 12.09.1988 &5 GROUP =1 (FILT. 20
28 1030 1 32 12051958 28.07.1990 % HowoLD -88
29 1031 1 34 20011960 16.03.1984 = 12
30 1032 0 50 02011942 20.01.1992 30
Ell 1033 1 53 10101342 18.11.1995 = = = = = = 20
A 1034 0 52 09.041345 26051997 20011388 0 185 353 394 470 454 0 0 0 1 9 40
33 1036 0 42 16.021947 02041989 12021977 1 162 364 3.24 459 388 0 0 1 2 12| 10
X 1037 0 34 A7.011959 21031993 268021987 0 177 369 412 512 495 0 0 0 0 6 88
35 1038 0 45 26061947  19.091992 31031983 0 170 43 350 550 426 0 0 1 2 9 20
® 1039 1 38 15011953 22011991 25011974 1170 398 372 511 446 0 0 0 1 17 3 =
3

|IBM SPSS Statistics Processorisready | | |

Below displays a scatter plot of FEV ratio compaxedust for subjects for the exposed group.

There is some suggestion from this that respirdiangtion may be reduced for those with higher

exposure.
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LINEAR REGRESSIONS

To test this we use a linear regression to fitraigit line in the form Y=A + BX. Where, Y is the
dependent variabléevratio and X is an independent variablespdust If the gradient (B) is
negative this would indicate reduced respiratoncfion with increased dust. To do this in SPSS,

whilst keeping select cases as exposure group th, theRegressionthenLinear as shown

# *foundry:sav [DataSet1] - IBM SPSS Statistics Data Editor - - " - | S
Fle Edi View Dsla Transfom Analze Graphs Ullities Add-ons Windaw Help

Reports 4 EE v B4 A ag
E < oA BEH =
Dot HESEH 0% %
| | Tables » |visivle: 24 o 24 variables
DNO ‘JGRoup‘= AGE Compare Means » | DTEMPLMT ‘ SEX| HT |FEVME | FEVPR.. ‘F\ICME,, |FvePr ‘ASTH i H BRON | SMKNOW HSMKEVEH EMPYRS | CIGNO | (
_—li ‘7[7 cenerailinearmocer > | Ll R H
1 ] oo 1 4 e oA 12021972 1 178 340 0 0 1 2 23 20
I | 1002 1 4 e . 10081982 1 168 283 3.39 391 4.12 1 1 1 2 16 20
1003 1 M e N 18101976 1 180 393 426 480 514 0 0 ] 0 12 68
| 1004 0 EY - S 2 01 425 457 512 0 0 1 2 12 2
= 005 i e Regression : [=] Automatic Linear Modeling... 175 452 6.50 542 0 0 0 0 7 88
| 1006 4 4 oEmex [ Linear... ls0 373 582  as 0 0 0 1 8 2
1 oty " | B cune Estmation... o1 445 490 530 0 0 0 0 R
1 5 DimensionHedidan =k Partial Least Squares 58 297 368 37 0 0 1 2 2 £
1 2 rhals N Enem ls0 418 5.68 497 0 0 0 1 9 2
1 3 HopatAmatic Tosds 5 ) 19 421 561 5.03 0 0 1 2 9 20
[ Muttinomial Logistic. 8 -
1 3 Eetecstnn % @ 51 392 4.66 4.69 0 0 1 2 15 20
1 2f  suwal 3 e ls2 391 409 458 1 0 1 2 8 40
0 34 Muliple Response v | Eerobit. e 403 361 484 0 0 ] 0 8 88
0 5 Missing Value Analysis. [ noninear .76 3zl 4 3.99 0 1 1 2 5 20
0 E Multiple Imputation » | 7 Weight Estimation. 06 359 466 445 0 0 0 1 8 20
0 2 Complex Samples 3 2-Stage Least Squares, 195] 4.18| 529 4.97 1 0 0 0 8 -88
1 5 Quality Control » optimal Scaling (CATREC) L7 324 440 3.99 0 0 0 1 23 40
1 3 ERoc cune e .91 382 480 4.55 1 0 1 2 i 20
] mﬁwmm—n—.vmw‘ 18.03.1988 0 183 403 444 5.14 5.3 0 0 ] 1 8 5
1 50 1601341 18121991 22101976 0 185 4.04 3.99 538 4.99 0 1 0 1 15 40
1 46 05091943 03101989 18.09.1980 1 170 381 347 513 424 0 0 0 0 9 88
0 49 06061948  21.07.1997 12071982 0 165 332 317 468 3.87 0 0 1 2 15 20
0 45 09.021949 16051994 12051988 0 170 340 350 434 4.26 0 0 0 0 5 88
1 46 17.04.1949  23.06.1995 2506190 0 175 .01 3.59 51T 445 0 0 ] 0 5 68
1 56 10.011%42  17.04.1998  18.031991 1 165 280 297 367 369 0 0 0 1 7 20
1 26 01011970 10.01.199 19011988 1 172 437 414 488 487 0 0 0 0 8 -8
1 54 19.041934 12091988  23.07.1979 1 170 363 324 451 4.03 0 1 0 1 9 20
1 32 12051968 28.07.19%0 14061983 1 178 468 422 592 5.06 1 0 0 0 7 88
1 34 20011960  15.03.1994  24.01.1985 1 190 491 488 6.06 5.69 0 0 1 2 9 12
0 50 0201142 20011992 01011976 1 170 247 336 388 413 0 1 0 1 16 30
1 53 1010142 18111995 16101982 0 163 216 294 360 361 0 0 1 2 13 20
0 52 09.041%45 26051997 20011988 0 185 353 394 470 494 0 0 0 1 9 40
0 42 16021947 02041989 12021977 1 162 364 324 459 3.88 0 0 1 2 12 10
0 34 17.011969  21.03.1993  28.02.1987 0 177 369 412 5.12 4.95 0 0 0 0 5 88
] 45 26061947 19.09.1982  31.03.1%3 0 170 43 3.50 5.50 4.26 0 0 1 2 9 20
36 1039 1 38 15011963 22011991 25011974 1170 3.98 372 511 448 0 0 0 1 13 =]
I
Variable View
[Linear. IBM SPSS Statistics Processorisready | | |Fiteron | [ |

In the following panel transfer the variables agveh.

@ Linear Regression - - -_ -
Dependent:
&4 Date of assessm.. [ bed | & fevratio
Date of appointm... “Block 1 of 1-
& Sexofthe patient ..
&5 Heightin cms [HT]
% Measured FEV [F... 1ndependenu’s}:
&) Predicted FEV[F... :T&?Current exﬁosure to dust [R...|
& Measured FVC IF.. RSl a i s e
&5 Predicted FYC [F...
| | &b Ever had Asthma ...
&5 Ever had Bronchit... Method: ;'Enter ~ |
| | & Do you smoke no... = S ———
f) Hawe you ever s... Selection Variable:
&5 No of years with c.. b 4 | |
&5 Mo of cigarettes p... Case Labele
&5 Mo of years smok... w |
&> Current exposura... | |
&5 smknow=1 (FILT... WLS Weight
& HowoLD = %] |
(oK ][ Paste || Reset || cancel || Help
b

SPSS Version 23.0 15/03/2017 40



There are several tables of results generatedeblnibar regression option. The most useful of

these is the table of coefficients shown below.

The coefficients are the values of A and B in thaeation of the lindevratio=A+B.respdust

\ doefficients(a)
\ U

nstandardized Standardized
Coefficients Coefficients
Model \B Std. Error Beta t Sig.
1 (Constant) 1L069 .041 26.019 .000
Current exposure to dust Yos7 .031 -212 -1.830 071

a Dependent Variable: fevratio

The coefficient for respiratory is written -0.05The column labelled “Sig.” giveg'the p-value for

the statistical test that the regression coeffisigliffer from zero. This tell ugthat the constisnt
significantly different from zero which is not piarlarly interesting as do not expect the
intercept of the line with the y-axis to be zeftbgives a p-value of 0.071for the test that the
gradient differs from zero. There is some suggastica negative gradient, but this is not

significant at the conventional 5% significancediev
TheModel Summary table reproduced below tells one how well the fiteethat data. The result

for R? (written “R square”) is 0.045. This is an estimat¢he proportion of the variance explained
by the modgl. A line that fits the data perfectiyl wave an Requal to 1. Where as a line that does

Model Summary

A Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 2128 .045 .032 .14553

a. Predictors: (Constant), Respiratory Dust
The conclusion that can be drawn from this is wiatst there is a slight suggestion of reduced

respiratory function with increased dust expostire evidence is weak.

Model Checking

The linear regression model described by the aneffis allows one to estimate a predicted value.
The difference between the observer value andréndigied value is called a residual. Where a

model fits badly the regression line will have kargsiduals. If we consider the scatter plot above
for FEV ratio compared to respiratory dust thedeals will be large. One of the assumptions of a
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regression model is that the residuals will hamem@mal distribution. One way to check this
graphically is to usaormal probability plot . This compares the residuals against a normal
distribution. Such a plot can be obtained fromdinegression in SPSS as shown

{3 *foundry.sav [DataSeti] - BM SPSS Statistics Data Editor S—— > == =)
Flle Edt View Data Transform Anals DirectMarkeling Graphs Uliiies Add-ons Window Help

SHeEH -~ BLE0 M0 S8 B2E J0% %

|25 DTEMPLUT ~[18.03 1991 [Visible: 23 of 23 Variables

IDNO |GROUP| AGE | DTBIRTH | DTASSMNT | DTEMPLMT |SEX| HT |FEVME.|FEWPR |[FVCME..[FVCPR_[ASTH.| BRON | SMKNOW sMKEVE| EMPYRS | ciGNO ¢
R
1 1001 1 49 29041946 12061995 12021972 1 175 340, 359 449 445 0 0 1 2 23 2 [
2 1002 1[4 Linear Regression = 3N 42 1 1 1 2 % 20
3 1003 1 480 5 0 0 0 0 12 88
Dependent
1004 0 — pe Statistics... 157 512 0 0 1 2 2
//{;: & Date o assessm... || | [Erewratio
1008 0 e [ pos | 650 542 0 0 0 0 7 88
ate of appointm. Block 10f 1— —
6 1006 1 R soormis paen == 582 454 0 0 0 1 5 2
7 1007 1 & Heightin cms [HT] Next — 490 530 0 0 0 0 8 88
8 1009 1 & Weasured FEV . inepeniianigs) (opuons.. ] 368 373 0 0 1 7 2 30
9 1010 1 & Predicted FEV [P & Current exposure to dust [R. [Lstte.. 568 497 0 0 0 1 9 20
10 1011 1 :}: i « 561 503 0 0 1 2 s 2
1 1012 1 & ciindisenia, 166 469 0 0 1 2 B 20
2 | 1013 1 & Ever had Brenchit, Method: |Enter =] 409 459 1 0 1. 2 8 40
s 1om 0 & Do you smoke no - = 3 Lincar Regression: Plots [ 0 8 88
1 1 0 & Have you ever s. Selection Vaniable: 2 5 20
(T 1016 0 @b No of years with c. - = |DEPENDNT Scatter 1 of 1 = 8 =
% & No of cigareties p *ZPRED
] 1o 0 &b No of years smok Crsplabels *ZRESID 0 8 88
17 1018 1 &> Current exposure. *DRESID Y 1 23 40
15 1019 1 & GROUP=1 (FILT. WLS Weight “ADJPRED N 2 " 20
1 102 0 & HowoLD g > *3RESID - : ? :
*SDRESID =
£ e 1 Residual Plots : 9 e
22— 12 0 49 06.06.1%48  21.07.1997 12071982 0 165 [ Produce il partial plots 2 5 20
] s 0 45 0902149 16051994 12051988 0 170 I Histogram 0 6 88
% 1026 1 46 17041349 23061995 25061990 0 175 | | 5 Normal gpavii piot 0 5 88
25 1027 1 56 1001142 17041998  18.031991 1 165 1 7T x
2 1028 1 26 01011970 10011996  19.01.1988 1 172 (soninee) { cancol [ ap_| 0 8 88
27 1029 1 54| 19.041934 12091988 23071979 1 170 1 9 2
28 1030 1 32 12051958 28071990 14061983 1 178 422 532 506 1 0 0 0 7 88
2 1031 1 34 2001190 15031994 24017985 1 190 468 606 569 0 0 1 2 9 2
20— 1032 0 50| 02011942 20011992 01011976 1 170 336 388 413 0 1 0 1 16 30
31 1033 1 53 10101942 18111935 16101982 O 216 234 360 361 0 0 1 2 13 2
32— 1w 0 52| 09.041945 26051997 20011988 0 353 394 470 494 0 0 0 1 9 4w
33— 1% 0 42 16021347 02041989 12021977 1 364 324 459 388 0 0 1 2 12 10
3= 1037 0 34 17.011959 21031993 28.02.1987 177 369 442 542 495 0 0 0 0 6 88
] s 0 45 2606147 19.091992  31.03.1983 43 350 550 42 0 0 1 2 9 2
I 3 1033 1 38 15011963 22011991 250119 70 398 372 511 446 0 0 0 1 17 Ell
1 v
Data View | Variable View
|IBM SPSS Statistics Processor is ready I} |Unicode:ON |Filter On |

Just select the normal probabilityﬁot optionseit the plot will be added to the output when it is
re-run. If the residuals are normally distributkd plotted points are on the diagonal line. Tt pl
below suggests that the data are approximately albymiistributed. If the data were skewed the

points would bulge away from the line.

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: fevratio

Expected Cum Prob

o T T T T
00 0.2 04 06 08 10

Observed Cum Prob

Video Tutorial — Independent groups t-test (VidearZluded model checking)

https://www.youtube.com/watch?v=vnOIW5ts3eM

https://www.youtube.com/watch?v=U2p16pCHW3c

ExerciseExamine the relationship between FVC ratio and t&ls using the methods above.
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NON-PARAMETRIC METHODS

Where data is not normally distributed, statistemadlyses that assume a normal distribution may be

inappropriate. This is especially a concern whaedample size is small (<50 in total). Variables

that are discrete (take only integer values) orehaw upper or lower limit are by definition non-

normal. Sometimes the distribution of the datappraximately normal so this is not a problem,

particularly where the sample size is large, butsiame variables it may be unreasonable to treat

the data as normally distributed. To illustratestivie will compare the number of cigarettes smoked

by "exposed" and "non-exposed” workers who curyesitioke.

Before you start this you will need to reselectcabes as follows. To do this goDRata thenSelect

caseand change the if condition sonknow=1as shown

.
&3 Select Cases

=)

&' |dentification No [
&5 Exposure Group [..
&5 Age atthe intervie...
Date of birth [DTB...

& Date of assessm

Date of appointm...
@5 Sexofthe patient ..

&% Heightin cms [HT]
&% Measured FEV[F...
&> Predicted FEV[F...

& Measured FVC [F..

& Predicted FVCF...

& Ever had Asthma ...
& Ever had Bronchit...
& Do you smoke no...

&) Have you evers...

&5 No of years with c...
&5 Mo of cigarettes p...
&5 No of years smok...

&% Current exnnsure

.

=

Select

© Al cases

@ If condition is satisfied

= SMKNOW =1

(@ Random sample of cases
© Based on time or case range

@) Use filtervariable:

22 |

Output

@ Filter out unselected cases

(%] Copy selected cases to a new dataset

| © Delete unselected cases

Current Status: Filter cases by values of FILTER_$

[ OK ][gaste |[Beset_.J[Can_ce{J[ Help J

The frequency table for cigs per day for currenbkens is given below.

No of cigarettes per day

Cumulative
Frequency | Percent | Valid Percent Percent

Valid 3 2 3.7 3.7 3.7
5 1 1.9 1.9 5.6
6 1 1.9 1.9 7.4
10 3 5.6 5.6 13.0
12 2 3.7 3.7 16.7
15 6 11.1 11.1 27.8
18 1 1.9 1.9 29.6
20 23 42.6 42.6 72.2
25 6 11.1 11.1 83.3
30 7 13.0 13.0 96.3
40 2 3.7 3.7 100.0
Total 54 100.0 100.0
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More than half the sample (30/54) give values o02@0 cigs. per day. The variable is not even

approximately normally distributed.

Exercise Use theExplore option undemescriptive statisticsto determine the median and inter-

guartile range foNo Cigsconsumed for Exposed and Non-dust exposed workers.

Suppose we wanted to compare the median numbergafettes smoked per day by smokers
according to dust exposure group. The method @es s the Mann-Whitney U-test, which is
called a rank basetbn-parametric method. The analysis is based not on the raw\ddtees but
on the ranks of the data. The procedure ranks #hées of numbers of cigarettes smoked from
smallest to largest.

The Mann-Whitney U-Test is carried out as followsder Analysis selectNon-parametric —
Legacy Dialogsto give a choice of non-parametric procedure. wisare going to compare two
groups the choice in this case is ttiemdependent Groups In this panel select, Mann-Whitney

U-test,No cigsas the test variable a@&toup as the grouping variable as shown.

i-'i Two-Independent-Samples Tests li—:-J

Test Variable List:
@) No of cigareftes per ..

=

= Exact...
@5 Ever had Bronchit... [ : =

&5 Do you smoke na...
&5 Have you evers...

&5 Mo of years with ¢..
&5 Mo of years smak...
GD Current exposure...

Grouping Variable:

&EJ SMEMNCOW =1 (F1... b |GRDUF‘{{} 1)
&5 HOWOLD
A& fouratin
rTest Type
[ Mann-Whitney U [C] Kolmogarov-Smirnov Z

[ ok J| Paste |[ Reset |[cancet | Heip |

This generates the following output

SPSS Version 23.0 15/03/2017 44



Ranks

Exposure Group N Mean Rank [ Sum of Ranks

No of cigarettes per day = Unexposed 20 25.45 509.00
Exposure to Dust 34 28.71 976.00
Total 54 v

Test Statistics 2

of
/Lﬁbgettes
per day
Mann-Whitney U 299.000
Wilcoxon W 509.000
z -.767
Asymp? Sig. (2-tailed) 443

a. Grouping Variable: Exposure Group

In the tables above note the mean rank for eadmpgaod the significance level. The mean rank is
slightly lower for the unexposed group but thiswi statistically significant at a 5% significance
level. Hence, we conclude that there is no diffeeebetween the median number of cigarettes
smoked by "exposed" and "non-exposed" workers. iBefiooving on to the next analysis we need
to select all subjects from the data menu.

-
t-} Select Cases l-z'!-

rSelect-

& Identification Mo L. [* || | @} All cases
& Exposure Group [ .. =
&b Age at the intervie...
@2 Date of birth [DTB...
& Date of assessm... © Random sample of cases
& Date of appointm...
&5 Sexofthe patient ..
& Heightin cms [HT]
& Measured FEV [F...
& Predicted FEVIF.. © Use filtervariable
@5 Measured FVC [F...

&5 Predicted FUC [F... s |
& Ever had Asthma
y_:\ Ever had Bronchit Output
@5 Do you smoke no
& Have you evers...
&5 Mo of years with ...
&5 No of cigarettes p..
&5 Mo ofyears smok..
r&-‘:. Current exposure s

Current Status: Filter cases by values of FILTER_$

@ If condition is satisfied

(© Based on time or case range

(Lok J[gaste | Reset ] cance] et |

Video Tutorial — Mann-Whitney U-test

https://www.youtube.com/watch?v=ALf\W6DayQks

COMPARISONS OF RELATED OR PAIRED VARIABLES

For most of the analysis above we have comparétmsed" and "non-exposed" groups of
workers. In some circumstances we want to compaasures within the same subject. Such

comparisons are sometimes referred tpaased or pair-matched.
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Continuous Outcome Measures

One might want to compare the mean of a continmoegsure at one time point with the mean of
the same measure at a different time point. WHiist may not be a sensible analysis for this data,

we can illustrate this for a continuous variablecbynparing FEV measured with FVC measured.

To compare the mean measured FEV with mean predidE/ we select Raired samples T-test
in the Compare meanssubmenu. This gives the panel below. Pairs ofalées are selected by

highlighting the pair of variables in the window tloe left then clicking on the select button to

transfer to théaired Variable window as shown.

&4 Date of birth [DTB...
&% Date of assessm...

2

f B
#3 Paired-Samples T Test )
Paired Variables: -
e T T = Options...
‘;%A L Pair _ |Variablel  |Variable2
ge A s memes 1 @) Measure... g Predicte...

&% Date of appointm... 4
&5 Sex ofthe patient —
& Heightin cms [HT] & 3
&5 Measured FEV[F...
& Predicted FEV [F..
&b Measured FVC [F... -
& Predicted FVC [F...
&> Everhad Asthma .=
(Lok ][ paste |[ Reset || cancel [ Hemp
Results are given below
Paired Samples Statistics
Std. Error
Mean N Std. Deviation Mean
Pair Measured FEV 3.7938 136 73936 .06340
1 Predicted FEV 3.7552 136 45619 .03912
Paired Samples Correlations
N Correlation Sig.
Pair Measured FEV &
1 Predicted FEV 136 739 000
Paired Samples Test
Paired Difference
95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair Measured FEV -
1 Predicted FEV .03860 .50632 .04342 -.04726 12447 .889 135 .376
It is readily apparent that meaneasured FEQs slightly greater than mean predicteV.

However, we report this as “Measured FVC was nghicantly higher than measured FEV as

(meandiff=0.038, 95% c.i. -0.0473 to 0.1245, p>0.05
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Video Tutorial — Paired Samples t-test
https://www.youtube.com/watch?v=MJGk2sg4EZU

ExerciseCompare the mean measured FVC with the mean peeldidtC.

The above method of analysis compares the meame vatuhe two variables. It does not tell one
how close individual values are for the same subfewisual way in which one can do this is with
a scatter plot of the two variables as shown bele.get a visual impression that FEV and FVC
are quite strongly correlated. By choosing the saomeerical range for both axes we can see also

that the values for FVC are systematically largantfor FEV.

8.00

7.00

6.00-

5.00-

Measured FVC

4.00

3.00-

2,00

1.00

T
1.00 200 3.00 4.00 500 6.00 7.00 800
Measured FEV

Analysis of Binary Outcomes that are Related

Suppose we wish to compare the proportion of warkéro had bronchitis symptoms with the
proportion who had asthma symptoms. One mightdwsistruct the cross-tabulation using the cross

tabs procedure. Both row and column percentages heen added.

Ever had Bronchitis * Ever had Asthma Crosstabulati on

Ever had Asthma
No Yes Total
Ever had Bronchitis No Count 113 8 121
% within Ever had
Bronchitis 93.4% 6.6% 100.0%
% within Ever had Asthma 90.4% 72.7% 89.0%
Yes Count 12 3 15
% within Ever had
Bronchitis 80.0% 20.0% 100.0%
% within Ever had Asthma 9.6% 27.3% 11.0%
Total Count 125 11 136
% within Ever had
Bronchitis 91.9% 8.1% 100.0%
% within Ever had Asthma 100.0% 100.0% 100.0%
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Careful examination of this table reveals that (1%/136) of workers reported bronchitis whilst
only

8% (11/136) had asthma. These two proportions easblmpared using McNemar’s test. This is
available unde2 Related samplesn theNon-parametric sub menu. Select the pair of variables in

the same way as for a paired t-test and seled¥ltiemar

Option
::Q Two-Related-Samples Tests ]
Test Pairs:
= Exact.. . . .
& Date of birth [DTB._ 2] Pair _|Variablel |Vanable2 St ) This gives the following results
& Date of assessm... 1 @b Ever had._|gb Ever had # Options...
@5 Date of appointm.. 2 ot
R ool it 3 Test Statistics(b)
&> Heightin cms [HT] -
&5 Measured FEV[F... Ever had
& Predicted FEV [F
& Measured FVC [F.. Test Type Asthma &
& Predicted FVC [F... [¥ Wilcoxon Ever had
g:' Ever had Asthma [l Sign Bronchitis
@ Ever had Bronchit... Bl
&> Do you smoke no... i DTS N 136
& Haveyouevers.. [ Lol 0 I L DR | Exact Sig. (2-tailed) | .503(a)
(Lo ]| paste |{ Reset || Cancel || telp | a Binomial distribution ssed.

b McNemar Test

The p-value for the McNemar test is not significgpi0.503) so we conclude that symptoms of

bronchitis are no more common in this populatianteymptoms of asthma.

Video Tutorial — Paired Binary McNemars Test
https://www.youtube.com/watch?v=3JNGOtKR28I

Related Ordinal Data
For ordered categorical or quantitative variableg aire not plausibly normal the suggested

procedure is to use ttilcoxon procedure. This is selected from the same pandichiemar Test

(see above).
LOGISTIC REGRESSIONS

It is possible to apply regression techniques binary outcome e.g. Ever had Asthma Yes or No
and test the effect of predictors on this outcowWe. use logistic regression to fit a straight lirfe o

the form Y=A + BX.

Where Y is a link function calleldgit that converts the dependent variableer had Asthmafrom

a binary (0O=No 1=Yes) variable into a probabilifysoiccess (i.e. probability of Yes anwer) and X
is the standard independent variatdspdust Unlike before, the gradient B is a coefficientaan

not be interpreted as linear regression, alteraptithe coefficient can be altered using the
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exponential function so as to be considered an catds (we will explain how to interpret this later

To do this in SPSS, go to tRegressionthenBinary Logistic as shown

63 foundyso Dotatt] N/ SPSE Sttt Edtor - . — - oo

Fle EGt View Data Transiom Anaze Graphs Ulifies Addons Window Help
P L i = Reports > E j [ j e
! = g I T e &4 D | )
|8S S s » Bl i "
Tables » Visible: 24 o124 Variables
I 1DNO|[GROUP|| AGE | Compare Misans » | DIEMPLMT [SEX HT FEVME.|FEVPR.. FVCME..|FVCPR..[ASTH..| BRON | SMKNOW|SMKEVE EMPYRS | CIGNO (
General Linearodel > H =
1 1001 | e ey 12021972 1 175 340 369 449 445 0 0 1 2 23 2
2 1002 1 4 1008192 1 168 283 339 391 412 1 1 1 2 w20
Mixed Hodels »
3 1003 D 18101978 1 180 393 426 480 514 0 0 0 0 12 88
Corelate »
4 1004 I == . 01 425 457 512 0 0 1 2 2 %
5 1005 o M % IR e Lt M iy 75 4 650 542 0 [) 0 0 T
6 1006 1 4 Loglinear i Linear. 60 ERE] 582 454 0 0 0 1 8 20
7 1007 I " | [ cune Estimation 0 445 4% 530 0 [) 0 0 8 88
8 1009 1 s ?"“‘*“5‘“” Cealisar : [ Partal Least Squares. 58 297 368 373 0 0 1 2 2 %
cale
9 1010 I 2! R Binary Logstc 50 418 568 497 0 0 0 1 9 2
1 1011 1 3{) Nopsmmemciess (b F e 19 4 561 503 0 0 1 2 9 20
1" 1012 1 3 Foracasting i E; e 51 392 4566 469 0 0 1 2 15 20
2 1013 1 25 Sl ’ S 92 39 409 459 1 0 1 2 8 4
13 1014 0 3{  Mutiple Response » | Bl ot 18 403 361 484 0 0 0 [ I
" 1015 0 5 Missing Value Analysis. [ Nonlinear. 7% 324 421 399 0 1 1 2 5 20
15 1016 0 49 wultiple Imputation » | [ weignt Estimation. 05 359 466 445 0 0 0 1 8 2
0 1017 0 20 ComplexSamples v | [l 2:tage Least Squares 95 418 52 497 1 ) 0 ) 8 88
17 1018 1 51 Quaiiy Conral » Optimal Scaing (CATREG). 7 324 440 399 0 0 0 1 23 4
18 1019 1 4 ERroccune o491 382 480 456 1 0 1 2 20
19 1020 0 3 18031988 0 183 403 444 514 535 0 0 0 1 8 5
20 1021 150 16101941 18121991 22101976 0 185 404 399 538 499 0 1 0 1 540
21 1022 1 46 05001943 03101989 18091980 1 170 381 347 513 424 0 0 0 0 9
2 1023 0 49 06061948 21074997  12071%82 0 165 332 347 468 387 0 0 1 2 52
23 1025 0 45 09021949 1605199 12051988 0 170 340 360 434 426 0 0 0 0 6
2 1026 1 46 17041349 23061995 25061990 0 175 401 359 517 445 0 0 0 0 5 8
% 1027 1 66 1001132  17.0419% 18031991 1 165 280 297 357 369 0 0 0 1 7T
2% 1028 1 25 01011970 1001199 19011988 1 172 437 414 458 487 0 0 0 0 8 8
27 1029 1 B4 19041934 12091988 23071979 1 170 363 324 451 403 0 1 0 1 9
2 1030 1 32 12051958 268071990 14061983 1 178 468 422 592 506 1 0 0 0 7
2 1031 134 2001190 15031934 2401195 1 190 491 468 606 569 0 0 1 2 9 12
30 1032 0 50 02011942 20011992 01011976 1 170 247 336 388 413 0 1 0 1 630
3 1033 1 53 10104942 18111995 16101982 0 163 216 294 360 361 0 0 1 2 )
2 1034 0 52 09041945 26051997 2001198 0 185 353 34 470 4% 0 0 0 1 9 4
3 1036 0 42 16021947 02041989 12021977 1 162 364 324 459 388 0 0 1 2 2 10
% 1037 0 3 17011959 21031993 28021987 0 177 369 412 512 49 0 0 0 0 6 8
3% 1038 0 45 26061947 19091992 31031983 0 170 431 360 550 426 0 0 1 2 9 2
% e 138 15011953 22011991 25011974 1 170 398 372 511 446 0 0 0 1 4y ‘i
7 v

Data View | Variable View!

Binary Logistic. IBM SPSS Statistics Processor s ready

In the following panel transfer the variables asvsi.

[

| Logistic Regression

Dependent:

| [&5 Ever nad Asthma ASTHWAL |
rBlock 1 of 1- -

&> Sexofthe patient . [<]
& Heightin cms [HT]
&5 Measured FEV [F...
& Predicted FEV [F
&5 Measured FVC [F...
& Predicted FYC [F...
& Ever had Bronchit...
&5 Do you smoke no...
&5 Have you evers...
&~ No of years with c...
&5 No of cigarettes p...
&5 No of years smok...
J.% Current exposure...
&5 SMKNOW =1 (Fl...
&5 HOWOLD

& fevratio

Covariates:
RESPDUST

Boofstrap...

Method: |Enter ~ |

Selection Variable:
- | I

(Lok J[ paste | Reset || cancel|| Hep

%

If the variable you wish to assess is a categosiaahble then clickCategorical and transfer the
appropriate variable into the appropriate box, rad$e click the radio button indicatiiReference
Category as the first. Then finally cliclok. There are several tables of results generatethdy

linear regression option. The most useful of thedke table of coefficients shown below.

The coefficients are the values of A and B in thaation of the line logigsthma=A+B.respdust

/ /ériables in the Equation
B/ ¥ sk

Wald df Sig. Exp(B)

Step  respdust ¥.892 414 4.649 1 031 2.439

1(a) Constant -3.190 .543 34.468 1 .000 .041
a Variable(s) entered on step 1: respdust.
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The coefficient for respiratory is written 0.892tlibhe odds ratio is given as 2.439. An odds ratio
falls into three distinct groups, equal to 1, l#ssn and greater than 1. An odds ratio of 1 indat

no change in the likelihood of having the eventhias) as the predictor changes (respdust). Odds
ratios greater than 1 indicate an increased likelihof asthma and an odds ratio less than 1
indicates a decreased likelihood of asthma. Shisndase we say that as respdust increase by one
unit the likelihood of having asthma increases hyudtiple of 2.439. If the variable being tested
was a categorical variable say gender then onkeotategories would be classed as the reference
category and the odds ratio would refer to theedéiiice between the two groups. Say the odds ratio
was 3.2 and Males are the reference category wédvealy, Females are approximately 3 times as

likely as males to develop Asthma.

The column labelled “Sig.” gives the p-value foe thtatistical test that the odds ratios signifiljant
differ from one. This tells us that with a p-valoie0.031 for the test that the odds ratio for respd
differs from one. There is strong suggestion ofirammeased likelihood of having asthma, this is
significant at the conventional 5% significancediev

Model Checking

In order to assess the Logistic regression modlisyeto represent the data we use a statistest t
called the Hosmer & Lemeshow test. It is basedronmng cases into 10 equally spaced groups of
risk and comparing the observed probability with #xpected probability within each group. To
perform this in SPSS repeat the process as if ybarevperforming the logistic regression, so

Analyse—Regression- Binary Logistic and click the boxOptions to get

~
:_"‘3 Logistic Regressian: Options &J

[ Statistics and Plots

[7] Classification plots [T] Correlations of estimates

¥ :Hos mer-Lemeshow goodness-af-fit [ teration history

| Casewise listing of residuals [7] Ci for exp(B): %

1 Display
@ Ateach step (@ At laststep

Probability for Stepwise

Entry: Removal:

| Include constantin model

Classification cutoff;

| Maximum lterations:

lCominue][ Cancel ][ Help J
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Tick the box corresponding to thdosmer-Lemeshow goodness of fitthen click Continue

followed byOk. In the same output that you received beforedheviing table should appear,

Hosmer and Lemeshow Test

Step Chi-square df Sig.
1 5.034 4 .284

In this case we have only included one variablsp@est) you may require there to be several
variables in your model. The above table may tleechave several steps, in that case then the last
step will always be the result for the final modehe model is deemed unsuitable if the p-value (in
the Sig column) is less than 0.05, therefore ia taise as the p-value is 0.284 the model is deemed
to be adequate.

Video Tutorial — Paired Binary McNemars Test
https://www.youtube.com/watch?v=iZoaXETWAN4

ExerciseExamine the relationship between Bronchitis anst tevels using the methods above.

SURVIVAL ANALYSIS

A common form of data in medical researclsusvival or time to an eventdata. This where we
are interested in comparing the lengthtiofe (since observations began) beforeeaent occurs
(e.g. death, disease occurrence, or a recoveryyeker, it may be that the event does not occur in
all study subjects. Subjects, in whom the eventrimseen observed to have occurred during the
study period, have their timeensoredbased on the last date when the subject was aab¢ovbe
event free. It may then be that you wish to comphesexpected time to event in two (or more)
groups. For example, does a particular treatmeptrawe the survival time of a patient with a
chronic condition. Note, it may be that the sulgestter the study at different time points and so

the length of time until censor date may be diffiérfer each subject.

We investigate time to event using survival analyschniques such as Kaplan Meier plots or Log
Rank tests. To do this the data will requiréirae variable representing the time (e.g. days or
months) between beginning observations (e.g. sfastudy, or entry into study) and either the
event or the censor date (in those where the evasinot observed). A second variable (e.g. event

present Yes/No) will then identify if the event aced in the subject or was censored.
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The Foundry data provided should contain time wagessment in days (see Exercise on page 24).
Assume for now that Asthma was diagnosed at trsssssnent, the calculated time variable can
then be the time from employment until last assesgrm the study where if the Asthma present
variable isYesthen it represents time to the event, and if tethma present variable Mo then it

represents the time to censor date.

A Kaplan Meier plot can be used to describe if Asthwas occurring earlier in those exposed to
dust vs those not exposed to dust. To generatepaiKdeier plot in SPSS, go to thaalysis >

Survival > Kaplan-Meier

T oundy s DA oI55S Sttates Dt Eaver = r=n ]
e T R T
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In the following panel transfer the variables asveh (note the status is the event present vs
censored variable) anDefine Eventin this cases Asthma present is equal to 1. Natdhe

Options button click Kaplah-Meier.

@ Kaplan-Meier

% Age 2l intende \ Save.. @ Kaplan-Meier: Define Event For Status Varia... @
' i Status:
Date of birth [DTB... ASHMAC) | Options... Value(s) indicating event has occurred

Date of assessm... @ 1 |
Date of appointm... Define Event.

&5 Sex ofthe patient .. — © Range of values:
&b Heightin cms [HT] Factor: @ List of values:
&5 Measured FEV[F... - |£7 Exposure Group [GR---l
& Predicted FEV [F...

Strata:
&5 Measured FVC [F... | = |

& Predicted FYC [F...
&b Ever had Branchit.. Label Cases by:
&5 Do you smoke no... [T | |

[ OK ][ Faste ][ Reset ][Cancel][ Help ] [Continue][ Cancal ][ Help ]

(=5
&> Identification No [... [~ dayswagked |
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Resulting in the following Kaplan-Meier plot dedwsng the rate at which Asthma occurs as

working days increases in those subjects exposdddbvs unexposed to dust.

Survival Functions

10 Exposure Graup
’ 4%—4—0—;—‘ HTUnexposed
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—t
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This appears to indicate that those exposed toddw&ioped Asthma at a quicker rate than those
unexposed to dust. To test the hypothesis tharafisiant difference is present we can perform a
log-rank test. Repeat the process outlined foKiyglan Meier Analysis > Survival > Kaplan-
Meier) except this time clickCompare Factor..followed bylLog rank

.

@ Kaplan-Meier: Cornpare Factor Levels @

Test Statistics

[+ Logrank [] Breslow [ Tarone-Ware

[] Linear trend for factor levels

® Fooled over strata: © Pairwise over strata

© For each stratum © Pairwise for each stratum

[Cuntinue][ Cancel ][ Help ]
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Giving....

Overall Comparisons

Chi-Square df Sig.

Log Rank (Mantel-Cox) 475 1 491

Test of equality of survival distributions for the different levels of

Exposure Group.

Indicating (sig=0.491 i.e. greater than 0.05) tha fail to find evidence to reject the null
hypothesis that there is no significant differemte¢he rate of asthma diagnosis in the exposed to

dust vs unexposed to dust.

Video Tutorial — Kaplan-Meier plot and Log rank tés

https://www.youtube.com/watch?v=Tw1WVxiXHsk

Exercise Repeat the Kaplan Meier and Log Rank test to deter if exposure to dust increased the

rate at which Bronchitis was diagnosed.

READING AN EXCEL FILE INTO SPSS

It may be the case that data may already be storadother data formaSPSScan read many of
these. For example you can retrieveEatel file into SPSS If you put the variable names in the
first row of your spreadsheet, they can be copedaiable hames iBPSSfile. Unlike Stats
Direct, SPSS is only able to read a single workeslitecannot read a complete work book with
several sheets. In order taPSScan read it, th&xcel file needs to be saved in the version 4
format.

The data from the foundry study is saved in a sjsie@et located othe shared area The names
of the variables have been entered in the first. rolou may wish to check this by going to
EXCEL. The procedure for retrieving the data fr&CEL is similar to retrieving a®PSSdata
file. Click on theFile option at the top of the screen, then on@pen sub-option followed by the
Data option so that the screen above appears. At tig phange the file type tBxcel andOpen

the spreadsheet namidindry . The following screen should appear.
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- B |
:';-:i Cpening Excel Data Source l—Jig-

Wwdm05-g1.ds.man.ac.ukiHOME\Desktopifoundry xls

!_'q"é';ERead variable names from the first row of data

Worksheet.  |foundry [A1V137] x)

Range: | |

Iaximum width for string columns: I27RT

[ ok |(cancel|| Help |

LS

Unless there is other data on the spreadsheewvihato not want to read we need not specify a
range. As we want to read the variable names, ywe ko clickRead variable namesoutton then
pressOK. You may get an output window with a warning oplexning variable names, types and

their formats similar to this.

— - —— oo

ds.man. ac. uk\HOME\Desktop\ foundry. xls'

1BM SPSS Statistics Processor s ready

If you switch over tdData editor screen by clickingVindow option on the menu bar or by using
the button on the status bar at the bottom of thees, you will be able to see the variable names
and values in their proper columns. Now all therieby data has been read from the spreadsheet. If

we want to add variable labels and value labelsvangld need to go teariable view.
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{3 “Untitied2 [DataSet1] - IBM SPSS Statistics Data Editor - - - - ] (5
Fle Edt View Dala Transfom Analge Graphs Utliies Addons Window Help

SHe N~ BLEHEEBLE 408 %

Visiole: 22 of 22 Variables

IDNO. GROUP AGE DTBIRTH DTASSMNT | DTEMPLMT SEX HT FEVMEAS FEVPRED FVCMEAS
1 1001 1 49 29.04.1946 12.06.1995 12.02.1972 1 176 3.40 3.59 4.49 &
2 1002 1 46 12.10.1952 24.12.1998 10.08.1982 1 168 283 339 39
3 1003 1 34 01.11.1956 31.10.1990 18.10.1978 [ 180 3.93 426 480
4 1004 0 34 05.04.1958 09.09.1992 24.06.1980 0 180 401 425 467
5 1005 0 29 12.03.1960 06.04.1989 05.05.1962 0 183 475 452 650
6 1006 1 43 25.06 1947 21.07.1990 24031982 0 174 460 373 582
7 1007 1 27 10.02.1964 15.03.1991 24.01.1983 0 180 a0 445 4.90
8 1009 1 59 11.01.1928 10.02.1987 08.02.1965 1 167 258 297 368
9 1010 1 29 01.01.1962 04.01.1991 04.02.1982 E] 178 4.50 4.18 5.68
10 1011 1 31 08.02.1957 07.05.19868 05.03.1979 1 77 4.19 421 561
1 1012 1 35 31031961 29061996 24021981 0 173 351 392 466
12 1013 1 28 24.02.1966 31.03.1994 23.05.1986 0 168 2.92 391 4.09
13 1014 0 34 29.06.1958 12.07.1992 10.06.1984 E] 175 318 403 361
1% 1015 0 £131.01.1936 26021987  23.03.1982 0 168 276 324 42
15 1016 0 49 29.01.1346 19.04.1995 10.04.1967 0 175 3.06 359 4.66
16 1017 0 29 02.02.1967 07.01.1996 24.01.1988 0 175 3.95 418 529
17 1018 1 £123.09.1939 20.10.1990 11.08.1967 1 168 377 3.24 4.40
18 1019 1 34 05.06.1959 13.08.1993 24.06.1979 1 170 391 382 480
19 1020 0 32 20.02.1964 21.05.1996 18.03.1988 0 183 4.03 444 514
20 1021 1 50 16.10.1941 18.12.1991 22.10.1976 0 185 4.04 3.99 538
21 1022 1 46 05.09.1343 03.10.1989 18.09.1380 1 170 381 347 513
22 1023 0 49 06.06 1948 21.07 1997 12.07 1982 0 165 332 317 468
23 1025 0 45 09.02.1949 16.05.1994 12.05.1988 0 170 3.40 350 434
24 1026 1 46 17.04.1949 23.06.1995 25.06.1990 0 175 401 359 517
25 1027 1 66 10.01.1942 17.04.1998 18.03.1991 1 165 2.80 297 367
26 1028 1 26 01.01.1970 10.01.1996 19.01.1988 1 172 4.37 414 458
27 1029 1 54 19.04 1334 12.09 1988 23071979 1 170 363 324 451
28 1030 1 32 12.06.1968 28.07.1990 14.06.1983 1 178 4.68 4.22 5.92
29 1031 1 34 20.01.1960 15.03.1994 24.01.1985 1 190 491 4568 6.06
30 1032 0 50 02.01.1942 20.01.1992 01.01.1976 1 170 247 336 388
3 1033 1 53 10.10.1942 18.11.1995 16.10.1962 0 163 2.16 294 3.60
32 1034 0 52 09.04.1945 26051997  20.01.1988 0 185 3.53 3.94 470
33 1036 0 42 16.02.1947 02041989 12.02.1977 1 162 364 324 459
U 1037 0 34 17.01.1959 21.03.1993 28.02.1987 0 177 3.69 412 512
3% 1038 0 45 26.06.1947 19.09.1992 31.03.1983 0 170 431 350 550
36 1039 1 38 16.01.1963 2201.1991 26.01.1974 1 170 3.98 372 511
T e BT 0 47 0901 1945 003 199 1301 1071 0 180 q ‘MZ

Data View | Variable View

IBM SPSS Stafistics Processor is ready

If you don't have variable names in tBecel file then when retrieving it int8 PSSfile you should

not clickRead variable namedutton, just pres®K button and you get the following screen.

You then have to define the variable names by iclgkheVariable View as described above.

Having read data from an excel spreadsheet it is iportant to check what has been read in
and amend each of the variable properties in the vable view window. For example if a
column on the spreadsheet contained a mix of humeriand string data (besides the variable

name at the top) either one or the other may be s&t missing.

CREATING A SPSS SYNTAX

To date we have used SPSS interactively, an atteenia to create an SPSS syntax file containing
the commands. There are two reasons for this: -

. It makes it easier and quicker to rerun an analysi® make changes to the raw data.

- It documents the analysis that we have performed.

The screen shot below illustrates part of the syfita for the analysis that we have done.
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This looks complicated but we do not need to leaisibecause SPSS can do this for us using the
menus. You may of notices a butfoasteon the interactive commands. We will illustratesth

using the t-test command. If we cliplsteinstead of running the command then the syntax is
pasted into a new file.
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The first time in a session that you click pasteew file is created. Using the same method as for
the t-test above you can add further commandse®yhtax. It is possible to run the entire syntax
all at once or alternatively only specific commands

To run the entire syntax cliakin on the options bar followed kajl. To run a specific command,
highlight the command in the main window and cliak followed byselection A Syntax can be
edited through copy and paste commands or altgahatihrough more detailed written commands,
described in the help file. Because the syntaxifila separate file from SPSS needs to be saved
separately at the end of the session, usiitlgy and Save At the start of a new session, you can

reopen an existing syntax file.

Please find located along with the data set orStred Data areaand/or thewvebsite address a

syntax that will give the appropriate output foe tBPSS exercises within the notes.

By clicking File, Open andSyntax as shown above the following screen will appear.

Locate the appropriate file namindrysyn.spsand click open.

The file can then be run in the same manner destioi the previous page.

The syntax contains a set of codes and appropeseriptions to produce the appropriate output

for each exercise (page 18 onwards) through outoles. The descriptions of the tests performed
can be found in the syntax script after COMMENT.
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Please note the first comment regarding the rettiefithe dataset.
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CHOOSING THE APPROPRIATE STATISTICAL PROCEDURE

In this tutorial we have illustrated some of theibatatistical procedures available in SPSS. These

are summarised in the table below.

Plausibly Continuous | Ordinal or Ordered Binary and
and Normal Categorical Unordered
Categories
Comparison of Box-plot Box-plot or Cross- Cross-tabulation

Independent Two

Groups

Independent groups t-

test

tabulation of ordered
categories
Mann-Whitney U-test

Chi-squared test

Fisher's exact test

Comparison of more

than Two groups

Analysis of variance
(ANOVA)

Kruskal Wallis

analysis of Variance

Cross-tabulation

Chi-squared test

Comparison of two
related outcomes

Paired samples t-test

Wilcoxon Matched

Pairs

McNemar’s Test

Relationship between
a dependent variable
and one or more
independent
variables

* Not illustrated

Scatter plot
Regression
Pearson's correlation

coefficient

Spearman correlation
or Kendall's

correlation coefficient

For a more comprehensive chart for selecting metisee

Phi coefficient

Logistic Regression

www.graphpad.com/www/book/choose.htie conclude by noting that SPSS has some serious

weaknesses for analysis of medical data. For examphy of the methods give only p-values and
no confidence interval. For example the Mann-WhjtbleTest is a comparison of two medians but
it does not give the confidence interval for thi#éedience of the two medians as recommended in
many guidelines for medical research publicatibnthis aspect the progra8tatsDirect, also
available in the Micro-labss much better as the corresponding procedure givesmfidence

interval of the difference between medians.
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