MOH/S/IPK/73.20(GU)

MINISTRY OF HEALTH MALAYSIA

WORKBOOK
ON

LEAN HEALTHCARE
RAINTING

STEP-BY-STEP
ANALYSIS USING
IBM SPSS FOR
EMERGENCY DEPARTMENT
AND MEDICAL WARD







WORKBOOK
ON

LEAN HEALTHCAR
TRAINING

STEP-BY-STEP ANALYSIS USING IBM SPSS FOR
EMERGENCY DEPARTMENT AND MEDICAL WARD

Institute for Health Management
2020




© 2020 Institute for Health Management

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted, electronic, mechanical photocopying without prior approval from Director of Institute for
Health Management.

ISBN 978-967-18159-8-4

97789671"'815984

Published by:

Institute for Health Management,

Block B1, National Institutes of Health (NIH) Complex,
No 1, Jalan Setia Murni U13/52,

Seksyen U13 Bandar Setia Alam,

40170 Shah Alam, Selangor

Tel: 03-3362 7400

Fax:03-3362 7401

www.ihm.moh.gov.my

This copy is printed by and for use ONLY in the Ministry of Health Malaysia Lean Healthcare training
and workshops.

O




AUTHORS

Ku Anis Shazura Indera Putera
Research Officer

Institute for Health Management
National Institutes of Health

Dr Zulkarnain Abdul Karim

Research Officer

Institute for Health Systems Research
National Institutes of Health

En Masrol Hafizal Ismail

Statistician

Sector for Biostatistic and Data Repository
National Institutes of Health

Pn Zaiton Kamarruddin
Deputy State Health Director (Pharmacy)
Perak State Health Department

REVIEWERS

Dr Nor Hayati Ibrahim
Director
Institute for Health Management

Dr Nurolalimin Mustafa
Quality unit
Hospital Sultanah Bahiyah

Dr Zalina Libasin

Medical officer

Institute for Health Management
National Institutes of Health

Dr Muniamal Krishnan

Medical Officer

Institute for Health Management
National Institutes of Health

Dr Nur Jihan Noris

Medical Officer

Institute for Health Management
National Institutes of Health

Norhasmilla Hamid

Research Officer

Institute for Health Systems Research
National Institutes of Health

Dr Intan Syafinaz Saman @ Saimy

Head,

Centre for Organisational Excellent Development
Institute for Health Management

Dr llliana Syahmun Mohd Razally
Emergency Physician
Hospital Bukit Mertajam




Acknowledgement

The Lean Team of the Institute for Health Management would like to thank the Director General of
Health Malaysia for his permission to publish this workbook.

This module will not have been materialized without the teamwork and efforts of Lean core team
of Institute for Health Management. The team also would like to express gratitude to the Director of
Institute for Health Management, without whom the publication of this “Workbook for Lean Healthcare

Training: Step-by-Step Analysis using IBM SPSS for Emergency data and Medical Ward” would not have
been a success.

“Knowing is not enough; we must apply. Willing is not enough; we must do”

Johann Wolfgang von Goethe




Foreword

Assalamualaikum Warahmatullahi Wabarakatuh and Salam Sejahtera,

Itis with great pleasure for me to write foreword for this “Workbook on Lean Healthcare Training: Step by
Step Analysis using IBM SPSS for Emergency department and Medical ward”. Through Lean Healthcare
implementation, Ministry of Health (MOH) has managed to eliminate wastes in the hospital processes,
thus improving the quality of care to the patients.

Since 2013, Lean Healthcare implementation expanded nationwide targeting the involvement of
MOH hospitals at Emergency Department (ED) and Medical Wards (MW) in phases. As of 2017, a total
of 52 MOH hospitals have been involved in implementing Lean Healthcare Initiative. Following the
achievements in the Emergency department and Medical wards, MOH has expanded Lean healthcare
initiatives to 10 hospitals with Orthopaedic and Ophthalmology specialist clinics in 2018 and later to
other clinical disciplines in hospital. The progress of each Lean Healthcare initiative activities varies
depending on many factors including leadership, strategy and teamwork of the staffs. Moving forward,
implementation of services through better design and innovation in the Lean Healthcare initiative are
key factors to ensure Lean Healthcare initiative sustainability.

I sincerely hope that this workbook will contribute in guiding hospitals who are involve in Lean Healthcare
Initiative to work together towards a better service delivery to public. Let us all aim towards making the
Malaysian Healthcare system as the best healthcare in the world.

YBrs. Dr. Hishamshah bin Mohd Ibrahim
Deputy Director- General of Health (Research & Technical Support)
Ministry of Health Malaysia




Foreword

Assalamualaikum Warahmatullahi Wabarakatuh and Salam Sejahtera,

Lean Healthcare Initiative was introduced in Ministry of Health since 2013 using agile approach to reduce
waiting time of patients and currently 109 hospitals have implemented Lean methodology at various
areas such as Emergency Department (ED), Medical Wards (MW), Outpatient Department (OPD) and
specialist clinics. Institute for Health Management (IHM) has been playing an active and direct role in
introducing Lean Healthcare Initiative which is applied by each and every hospital.

Apart from the contribution in terms of training, IHM is tasked for the publication aspect related to Lean
Healthcare initiative. We are publishing this workbook for Lean Healthcare training in order to share
the steps of data analysis using IBM SPSS software to evaluate the performances of hospital in Lean
Healthcare implementation at Emergency department and Medical ward. We hope that this module will
serve as a reference and guidance on monitoring, especially for the present and future hospitals which
implementing Lean Healthcare. Through the findings of these data analysis, we aim for the hospitals to
be able to understand and improve congestion by reducing the waiting time. IHM aspires in being part of
the Lean Healthcare Implementation team and assist in expanding Lean Healthcare initiative nationwide.

Finally,Iwouldliketocongratulateeveryonewhohadbeendirectlyandindirectlyinvolvedinthe successful
publication of this workbook. It is hope that this workbook will be useful as a guide in implementation and
monitoring of Lean Healthcare initiative. Thank you.

Dr Nor Hayati binti Ibrahim

Director

Institute for Health Management (IHM)
National Institutes of Health (NIH)
Ministry of Health (MOH)

U N




—

Contents
Authors iii
Acknowledgement iv
Foreword v
Contents vii
List of Table viii
List of Figures
BACKGROUND OF LEAN HEALTHCARE 1
SECTION 1: INTRODUCTION TO IBM SPSS 3
1.1 Descriptive statistics 4
1.2 Overview on IBM SPSS interface 4
1.3 Working with Data in SPSS 6
1.3.1File 6
1.3.2 Transform 6
1.3.3 Analyze 9
1.3.4 Output
SECTION 2: STEP BY STEP ANALYSIS OF DATA 11
2.1 Preparation of Data in Microsoft Excel 12
2.1.1 Emergency Department (ED) Variables 13
2.1.2 Medical Ward (MW) Variables 14
2.2: Importing data from Microsoft Excel to SPSS 15
2.2.1 Microsoft Excel to SPSS 15
2.2.2 Comma Separated Value (CSV) files to SPSS 17
2.3 Data transformation and Analysis in SPSS 23
2.3.1 Emergency department 25
2.3.1.1 Transformation data 25
2.3.1.2 Data analysis 34
2.3.2 Medical Ward 41
2.3.2.1 Transformation data 41
2.3.2.2 Data analysis 47
Appendices 49
Appendix 1 49
Appendix 2 52
Appendix 3 54
References 60
List of Table
Table 1: Different windows in SPSS 4
Table 2: Emergency department (ED) variables 13
Table 3: Medical ward (MW) variables 14




Figure 1: Lean Healthcare implementation expansion to 133 Ministry of Health public hospitals
Figure 2: Overall approach of Lean healthcare training

Figure 3: Data view in data editor

Figure 4: Variable view in data editor

Figure 5: Date and time wizard

Figure 6: Frequency tab under Descriptive statistics

Figure 7: Frequencies window

Figure 8: Explore window

Figure 9: Examples of rejected data collection form due to incomplete and invalid data
Figure 10: Example of data entry in Microsoft Excel

Figure 11: Example of excel data after rename variable

Figure 12: Format cells for column with time value

Figure 13: Selection of the correct time format

Figure 14: Selection of type of files

Figure 15: Example of file open directly from Microsoft Excel

Figure 16: Save as CSV (.csv) file type

Figure 17: Open CSV file (.csv) type in SPSS

Figure 18: Text import wizard for CSV file - Step 1

Figure 19: Text import wizard - Step 2

Figure 20: Text import wizard - Step 3

Figure 21: Text import wizard - Step 4

Figure 22: Text import wizard - Step 5

Figure 23: Text import wizard - Step 6

Figure 24: Opening Excel file in SPSS

Figure 25: Variable view in SPSS

Figure 26: Change the type and format of data in variable view
Figure 27:Choose Date and Time wizard under Transform tab.
Figure 28: Date and Time wizard window

Figure 29: Calculation on dates

Figure 30: Selection of variable for calculation of differences in date
Figure 31: Rename new variable as Arrival to Consultation

Figure 32: Syntax window with command for calculating date and time difference
Figure 33: Highlight the command and click Run

Figure 34: Sorting the data to find any outliers data.

Figure 35: Insertion of new variable - Oneday in the data set

Figure 36: Column oneday with 24:00 as time format

Figure 37: Date and time wizard to calculate date and time

Figure 38: Calculation the number of time units between two dates
Figure 39: Selection of variable to calculate difference between time
Figure 40: Rename the new variable

Figure 41: Syntax for ATC date differences

Figure 42: New variable ATCdatediff created in the Data set

Figure 43: Highlight syntax and click Run to calculate the final ATC
Figure 44: New variable, ATCnew in data set

Figure 45: Descriptive analysis for ATC

Figure 46: Explore window for further analysis

Figure 47: Descriptive analysis for Arrival to Consultation (ATC)- Average time
Figure 48: Paste the syntax to Syntax window

Figure 49: Analysis for Throughput ATC using Descriptive statistics
Figure 50:Results of descriptive analysis in Output window

Figure 51: Disposition variable was used to analyse Call not attended

"

WWWWWWWWWWWWWWWWNNNNNNNNNNNNNNNNRPRRPRRPRPRRPEPRPRRRPRERRgpgYG OGN R
NNOO O U DADNWWONNRPPOOOVVOVOONNOTOTUUTOUADPMNWONPOVOONNOTOCOGVGIOINDDN



—

Figure 52: Frequency analysis for Call not attended
Figure 53: Selecting Disposition variable for analysis

Figure 54: Analysis for Frequencies

Figure 55: Result for Call not attended

Figure 56: Transform data using Date and Time wizard

Figure 57: Calculate with dates and time

Figure 58: Rename the new variable, Discharge time

Figure 59: Syntax for Discharge time in Syntax window

Figure 60: Sort all data in column DT to check for any discrepancies.
Figure 61: Date and Time wizard to create new variable, DTDateDiff
Figure 62: Step 1 of 3 in Date and Time wizard

Figure 63: Step 2 of 3 in Date and Time wizard

Figure 64: Step 3 of 3 in Date and Time wizard

Figure 65: Syntax for DTDateDiff variable

Figure 66: Descriptive analysis for Discharge time

Figure 67: Explore window for analysis

Figure 68: Analysis result for Discharge time

Figure 69: Frequency analysis for Throughput DT

39
39
41
42
42
43
43
44
44
45
45
46
47
47
48
48







—

BACKGROUND OF LEAN HEALTHCARE
Lean in Ministry of Health (MOH)

Introduction of Lean healthcare to Ministry of Health public hospitals started in 2013 with Hospital
Sultan Ismail (HSI), Johor as its pilot hospital. Lean methodology focused on reducing waiting time and
congestion at specialist clinici.e. Orthopaedic and Oncology specialist clinic by eliminating any non-value-
added activities in the process. Following the implementation, improvement was seen with the reduction
of 75% waiting time from first consultation until first treatment started at oncology clinic (1). Among
the countermeasures are clearing backlog, increased machine utilisation, establish visual performance
board to monitor patient flow and improve the clinic work process for better care to the patients.

As pilot project showed visible improvement within stipulated time, lean was expanded to Hospital
Tengku Ampuan Rahimah (HTAR), Selangor with Emergency department (ED) and Medical Ward
(MW) being the main focus as HTAR is known to be one of the busiest hospitals in Malaysia. These two
departments were selected due to its congestion and longer waiting time experienced by patients.
Emergency department are always at the frontline among the many services provided by the hospital.
Year by year, the utilization of ED by the public has increased and this led to overcrowding. Not forgetting
the Medical wards since most of the admitted patient will be under its care, MW receives around 33,
002 number of admissions in a year and average of 91 patients per day (2). With the capacity of 1100
beds in HTAR, bed occupancy rate (BOR) for Medical wards often exceeds 100%. With the introduction
of lean methodology, the usual process in ED and MW was mapped using value stream mapping (VSM)
and improvement was seen both in ED and MW. Average length of stay (LOS) reduced by 55% from 192
minutes to 88 minutes and medical bed occupancy rate decreased from 144.7 % to 82.2 % for female
ward within 6 months of implementation (2,3)

Following its success in both HSI and HTAR, the ministry has promoted the expansion to 133 public
that hospitals started with ED and MW(4). The training was done by consultants from MITEC, UniKL
during the earlier implementation stage and followed by Institute for Health Management (IHM).
Until now, 109 hospitals including state, major and minor specialist hospitals have been trained in lean
healthcare.

LEAN Healthcare ke 133 hospital awam [0 ES

DR Al (dua darl kanan) dibesi penerangan oieh Kofua Jabatan Orlepedi, D Saadon Ibrahim (ga dan kin) ketka lawatan ke HS1 di Johor Bahru, sematam

Figure 1: Lean Healthcare implementation expansion to 133 Ministry of Health public hospitals
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proach of Lean Healthcare Training in MOH

Leanhealthcaretrainingcanbedividedintothree mainstageswiththeimplementationperiodinvolved
minimum of 6 months. The stages are Stage 1; Training, Stage 2; On-site consultation and monitoring,
and Stage 3; Analysis, reporting and presentation of report as seen in Figure 2. The participants were
introduced to lean methodology during a three-day workshop at IHM which includes the development
of current VSM and establishing the list of kaizen/improvements for their respective departments. Back
in their respective hospitals, baselines data were collected and approved kaizen by the hospital Director
were implemented. This will happen during Stage 2. After the implementation phase, the participants
will enter Stage 3, where this stage is mostly for the confirmation of results and analysis of performance.
Duringthe early stage of implementation, the analysis is mostly done by IHM, however, as lean progresses

further, there is a need in transferring the knowledge to the process owner.

The Approach and Overall Activities

Training Lean Healthcare S m—— Analysis | Reporting / Presentation

STAGE -1 STAGE -2 STAGE- 3

LEAN VSM & LS
Awareness Kaizen N

ON-SITE

: Cr-58e Consutaton :
1day Sl CONSULTATION G itiod ' Outcome:
Understanding Develop i =Kalzen List/ Prototype
+LEAN Healthcare +Current VSM ' «Future VSM
«LEAN +Baseline data | Kaizen IMPLEMENTATION Phase ) «Performance Results
Implementation «List of Kaizen I «Client Satisfaction
@ HTAR for ED/ «Clarizen :
Mw '

Figure 2: Overall approach of Lean healthcare training
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scriptive statistics

used (5):

i. Frequency distributions

ii. Percentages, Proportions & Rates

iii. Presentation in figures

iv. Measures of central tendency

v. Measures of dispersion/spread

1.2 Overview on IBM SPSS interface

Statistical Package for Social Sciences (SPSS) is a statistical software used in statistical analysis for
analyzing and displaying information using a variety of techniques. Due to its user-friendly features, SPSS
are easily accessible by all skill levels and it can help in providing better results with minimal error. In lean,

OO0 OO

Data analysis is the process of gathering data systematically and converting it into useful information.
Descriptive statistics are commonly used in analysing Lean healthcare data in SPSS because it is useful
to summarise all the data by combining tables, graphs and statistical results to better understanding the
analysis. Through descriptive statistic, it enables the user to describe the characteristics of the data or
sample studied. Example of data includes demographic data such as age, gender, ethnicity, education,
weight, height, income, education etc. Below are several components in descriptive statistics that can be

Calculate the frequency distributions by adding the
number of data

Calculate the percentage by dividing the number of
selected data by the total sample and multiply by 100.
Calculate proportions by comparing the subgroup of
the study to the whole. Proportions can be expresses
as aratio

Calculate rate by expressing number of observations in
terms of unit of time or size of population

The use of histogram, line graph or scatter diagram to
present data

Used to describe the central position of a frequency
distribution for group of data

Central tendency can only be used for numerical data
These are mean, median and mode

Provides information about the variability of the data
To describe the spread, a number of statistics are
available, including standard deviation, range,
percentiles and variance.

IBM SPSS software can be used to analyze our data (6,7). SPSS can be divided into three windows:

Table 1: Different windows in SPSS

Windows Suffix Function

Data editor .sav e can be divided into data view and variable
view.

e used to visualize, analyze and manipulate

data.

Output viewer .Spv e contains theresult of any statistical procedure
performed in data editor

Syntax editor .Sps e allow user to write commands that runs SPSS

procedures
e enablesusertoperformtaskthatisrepetitious
or difficult to do using drop down menus
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When opening SPSS, data editor and output window will be displayed by default. In data editof,
are two views; data view and variable view. The data view will display data for analysis (Figure 3). Users
can also enter data manually in this data view. Variable view displays information about variables in
the opened data (but not the data themselves), such as variable names, types, and labels, etc (Figure 4).
Output viewer display the log of action taken in the analysis and the output. It consists of two frames; left
side recorded log and right-side display result/output.

£% E6 Yew Quis Dawhem Atce Quss  UWees Adiges i tise
SHO M~ Bl S T 0%
= - - -

’
oo e v

Figure 3: Data view in data editor

[Ee  Eoi View Dats  Transform  Anabze  Graphs  UBIes AGGOnS  Wndow  Heip

=1 K Nr-iaew =1 W IRk

| Name Type Width  Decimals Label

1

4

<11

Figure 4: Variable view in data editor




orking with Data in SPSS

In this lean data analysis, we will use:
a) File

b) Transform

c) Analyze

1.3.1File

> New
If user wants to create new data, just click File > New > Data and it will open new empty screen. User
can then add any dataintoiit.

> Opendata
In order to use SPSS, user has an option to open pre-existing dataset or create new data in the data
view. If user need to open pre-existing data, user can use go to File and click open. User can open Excel,
Stata, SAS, CSV, tab-delimited without converting to SPSS data type.

> Save and Save As data
If user wants to save new entry in the dataset, just click File > Save. If the new additional data with
different file name, user can use Save As tab. Just click File > Save As and new window will prompt you
to input file name and intended location.

1.3.2 Transform

> Date and time wizards
This tab simplifies data associated to date and time values. In lean, data are usually in this format. User
can click Transform > Date and time wizard. There are six options to be selected (Figure 5).

a) Learn how dates and time are represented - It provides a brief overview on date and time
wizard.

b) Createadate/timevariable from astring containing adate or time - If you have a string variable
in the form of date and time i.e. dd/mm/yyyy or hh:mm, you can change it to the exact date/
time format.

c) Create a date/time variable from variables holding parts of dates or times - It allows user to
create new date/time variable from the data.

d) Calculate with dates and times - This option is used when user wants to calculate, either add
or substract value from date and time. For example, user can calculate time duration using this
option.

e) Extract a part of a date or time variable - This option allows you to extract part of a date/time
variable, such as the day of the month from a date/time variable, which is in the form of mm/
dd/yyyy.

f)  Assign periodicity to a dataset - this option is used to create date/time variable with sequential
dates.

A o N
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@ Date and Time Wizard

Welcome to the date and time wizard

What would you like lo do?

© Leam how dates and times are represented in SPSS Statistics

) Create a dateime variable from a sting containing a date or time

@ Create a datefime variable from variables holding parts of dates or times
@! Calculate with dates and times

g ‘\) o Assiagn perioaicity to 3 dataset (for ime senes data). This ends the wizard and
= opens the Define Dates dialog box

Figure 5: Date and time wizard

1.3.3 Analyze
This tabis use to analyse data for result or output. In analyse tab, we will only use Descriptive statistics for
this lean healthcare analysis.

¢ Frequencies

This feature provides statistics and graphical displays useful for describing many variables. It will
produce frequency table consists of frequency counts, percentage, mode, median, mean, standard
deviation, variances, minimum and maximum value of intended variable. Output will be organized by
variable where it has statistical table and frequency table for the variable. This can be used for both
categorical and continuous variable. Frequencies can also produce histogram with or without normal
distribution on the graph.

Analyze  Graphs  Utilities Add-ons  Window  Help
| Descriptive Statistics * |3 Frequencies...
- i3
|  Compare Means ’ [] Descriptives.. l
. N one
General Linear Model A, Explore... one
Correlate »
= BH Crosstabs... lone
Regression » .
. TURF Analysis lone
Classify » |
Ratio._ one
Dimension Reduction > - ﬂ
2 P one
Scale , P-P Plots .. |
lone
Nonparametric Tests » | Ed Q-QPiots.. —
Forecasting 4 ‘ " "

Figure 6: Frequency tab under Descriptive statistics




@ Frequencies

Variable(s):

’a. i A
EDAND

@ EDANT ;
ConsD

@3 ConsT
&4 Disposition e
DisD
& DisT

EDadmitD =

E Display frequency tables

Figure 7: Frequencies window

1. Variable(s): The variables need to be analysed using Frequencies procedure. You can add several
variables to this box.

2. Statistics: It contains various descriptive statistics mostly suitable for numeric variables. Most of
these statistics are identical to the one in Descriptives, Compare means and Explore. The only exception
is the Percentile values. It allows user to specify which percentiles to report.

e Explore

Explore is best used to deeply investigate a single numeric variable, with or without a categorical
grouping variable. It can produce a large number of descriptive statistics, as well as confidence intervals,
normality tests, and plots. The Explore procedure produces detailed univariate statistics and graphs for
numeric scale variables for an entire sample, or for subsets of a sample. User can select this function
by clicking Analyze > Descriptive Statistic > Explore. A window will pop up and user need to select the
intended variable and insert into dependent list box and click OK.

t3 Explore X

Dependent List:

EDAND -~
&2 EDANT @ Biols
ConsD =
@2 ConsT Eactor List:

&4 Disposition
DisD @
@3 DisT
EDadmitD @ Label Cases by:
N,
l

@ EDadmitT

- Display

Both @ Statistics; © Plots

............................

Figure 8: Explore window
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1. Dependent list: the continuous numeric variables that user wishes to analyse.
2. Factor list: this will produce individual summaries of the numeric variables with respect to each
category (Optional)

3.Label casesby: ID variable with “names” for each variable. If not specified, SPSS will use the row number
to label each data (Optional)

4, Statistics: Choices of statistic reports. Choices are Descriptives (by default), M- estimators, Outliers
and Percentiles.

1.3.4 Output
¢ Frequencies

Two tables will appear in the output window. Statistics will report the number of missing and non-missing
data in the data set. Frequency table will contain four columns of summary measurement(8).

1. Frequency The cumulative number of data in each category.

2. Percent: The percentage of all data including both missing and non-missing data.

3. Valid percent: The percentage of data in the category excluding the non-missing data.

4. Cumulative percent: Total percentage of the data that has been accounted for up to the row. It can be
computed by adding the numbers in the Valid percent column above the current row.

¢ Explore

Case processing summary will show how many valid data there were. The Descriptives table will have
detailed descriptive statistics for each of the continuous variable, including skewness and kurtosis.
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ANALYSIS OF DATA




eparation of Data in Microsoft Excel

In Lean, data are usually collected using a prepared template for ED and MW (Appendix 1). This template

was prepared during early stage of Lean implementation in 2015 with the aim to facilitate the hospitals
in collecting data in a systematic manner. The data collector roles are crucial in making sure that the data
collected are valid and reliable. If there is any problem with the data, data collection needs to be re-done

again.
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Figure 9: Examples of rejected data collection form due to incomplete and invalid data

In Lean, data are usually collected in date and time format. Next, the data need to be entered and cleaned
to eliminate any duplicates or missing value in Microsoft Excel prior to analysis in SPSS. User can refer to
Table 2-3 for format of each data to be entered in Microsoft Excel.

Below is an example of data entry in Microsoft Excel according to the given format (Figure 10).

RN
887478"
87759"
670388"
887490”
134328"
887494"
887492"
16393
792899"
468174
887726”
884182"
814855"
8231687
282525"
409912”
1922717
222391”
887970"
3371157
887992”
887989”
887983”
885665
139015
479691
574818
267569
87347
607318
518542

EDAnD EDANT a ConsD ConsT Disposition DisD DisT EDAdmitD  EDAdmitT ArvBedD ArvBedT

13/7117 22:25:00 141717 2:27.00 CNA CNA

1317117 23:03:00" 141717 3:23:00 CNA CNA

137117 23:44:00" 14/7117 3:27:00 CNA CNA

147117 0:18:00” 1477117 3:29:00 CNA CNA

1417117 0:28:00” 147717 3:47:00 CNA CNA

1417117 0:51:00” 147717 3:53:00 CNA CNA

14/7117 0:34:00" 141717 3:49:.00 CNA CNA

147117 1:05:00 14/717 3:15:00 CNA 141717 3:15:00

137117 22:18:00" 1477117 2:00:00 CNA

147117 3:20:00” 1477117 5:00:00 cNA” 147717 5:00:00

1817117 16:16:007 15/7/17 16:36:00 CcNA” 1577117

1817117 10:31:00” 15/7/17 11:52:00 DISCHARGE” 1577117 12:09:00

15/7117 11:41:00" 15717 12:19:.00 DISCHARGE " 15717 13:05:00

16/7117 11:41:00" 15/7117 12:31:00 DISCHARGE 15/7117 13:15:00

15/7117 9:43:00” 15/7117 10:30:00 DISCHARGE " 15717 10:40:00

168/7117 11:48:007 15/7/17 12:45:.00 DISCHARGE 1577117 13:00:00

1817117 15:15:00” 1577117 17:20:00 DISCHARGE” 1577117 17:40:00

158/7/17 17:23:00” 15/7/17 17:45:00 DISCHARGE 17717 18:15:00

16/7117 21:01:00" 16/717 22:45:00 DISCHARGE " 167117 23:00:00

16/7117 23:46:00" 17/7116 1:50:00 DISCHARGE 177116 4:22:00

1717117 0:20:00” 17/7/16 2:23:.00 DISCHARGE " 1777116 4:54:00

177118 0:08:00” 17/7/16 2:25:00 DISCHARGE " 17/7/16 3:01:.00

16/7117 23:19:00” 17/7/16 1:04:00 DISCHARGE” 1777116 1:12:00
10/7/17 10:22:00 11717 0:18:00
10/7117 12:45:00 10/7117 19:30:00
10/7117 18:30:00 1717 22:30:00
10/7/17 18:48:00 10/717 23:10:00
10/7/17 20:20:00 10/717 23:30:00
1017117 22:05:00 11717 3:50:00
10/7/17 22:00:00 11717 10:00:00
10/7117 12:07:00 10/7117 20:15:00

T 2 N

Figure 10: Example of data entry in Microsoft Excel
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Microsoft Excel is a good tool to enter any data and its format is compatible with SPSS. User can open any Microsoft
file just by selecting the type of file from file type in SPSS. In Microsoft Excel, the data should be organised in one sheet, the firs
row should be the variable name i.e EDArvD, ConsT, Disposition and ArvBedD. Kindly make sure that the variable name can be
easily read and contain no spaces. Underscore character can be used as a replacement for space. In this analysis, we will use the
variables as shown in the table below (Table 2-3).

2.1.1 Emergency Department (ED) Variables

Table 2: Emergency department (ED) variables

No | Variables Format Format/Type Label (SPSS) Value (SPSS)
(Excel/SPSS) (Excel) (SPSS)
1. HospitallD String Hospital ID Code
2. RN String Patient Registration no
3. EDArvD Date (dd. Date patient arrive at ED
mm.yyyy)
4. EDArvT hh:mm:ss Date (hh:mm:ss) Time patient arrive at ED
5. ConsD Date (dd. Date patient receive
mm.yyyy) consultation
6. ConsT hh:mm:ss Date (hh:mm:ss) Time patient receive
consultation
7. DisD Date (dd. Date patient discharge from ED
mm.yyyy)
8. DisT hh:mm:ss Date (hh:mm:ss) | Time patient discharge from ED
9. | Disposition Ordinal After patient seen by doctor at 1: discharge
ED 2:warded
3:CNA
10. | EDAdmitD Date (dd. Date ED doctor decides to admit
mm.yyyy)
11.| EDAdmItT hh:mm:ss Date (hh:mm:ss) | Time ED doctor decide to admit
12.| ArvBedD Date (dd. Date patient arrive on bed in
mm.yyyy) ward
13.| ArvBedT hh:mm:ss Date (hh:mm:ss) Time patient arrive on bed in
ward
New Variables Created (Emergency Department)
14. ATC Date (hh:mm:ss) | Arrival to Consultation - - USE
SYNTAX/COMMAND
15. LOS Date (hh:mm:ss) | Length of Stay - USE SYNTAX /
COMMAND
16. BWT Date (hh:mm:ss) If BWT within 24 hours - USE
SYNTAX/COMMAND
17. oneday ordinal variable to see if waiting time
more than 24 hours- KEY IN
MANUALLY ON DATA VIEW AS
24:00
18. ATCnew Date (hh:mm) Arrival to Consultation new -
USE SYNTAX/COMMAND
19. LOSnew Date (hh:mm) Length of Stay new - USE SYN-
TAX/COMMAND




- e

BWThew

Date (hh:mm:ss)

BWTNew created if waited more
than 24 hours.

for more than 24 hrs

21. | ATCdatediff numeric Arrival to consultation date 0-Within 24 hours
different for more than 24 hrs 1-After 24 hours
2-After 48 hours

22. | LOSdatediff numeric Length of Stay date different for | 0-Within 24 hours
more than 24 hrs 1-After 24 hours
2-After 48 hours

23. | BWTdatediff numeric Bed Waiting Time date different | O-Within 24 hours

1-After 24 hours
2-After 48 hours

2.1.2 Medical Ward (MW) Variables

Table 3: Medical ward (MW) variables

No | Variables Format Type (SPSS) Labels (SPSS) Value (SPSS)
(Excel/SPSS) | (Excel/
SPSS)
1. HospitallD String Hospital ID Code
2. RN String Patient Registration no.
3. DecDcD dd/mm/ Date (dd.mm.yyyy) | Date decision to discharge made by
yyyy doctor
4. DecDcT hh:mm:ss | Date (hh:mm) Time decision to discharge made by
doctor
5. LeaveBedD |dd/mm/ Date (dd.mm.yyyy) | Date patient leave bed
YYYY
6. LeaveBedT | hh:mm:ss | Date (hh:mm) Time patient leave bed
7. BedCleanD | dd/mm/ Date (dd.mm.yyyy) | Date bed cleaned & ready for next
YYYY patient
8. BedCleanT | hh:mm Date (hh:mm) Time bed cleaned & ready for next
patient
New Variables Created (Medical Ward)
9 DT Date (hh:mm) Patient discharge from Medical
Ward (within 24 hours) - - USE
SYNTAX / COMMAND
10 | oneday Date (hh:mm) Patient Discharged after 24 Hours
11 | DTDateDiff ordinal Patient Discharge same day or 0 - within 24
different day/s - USE SYNTAX/ hours
COMMAND
1->24hours
2->48hours
12 | DTnew Date (hh:mm) Patient discharge from medical
ward within 24 hours or more than
24 hours -- USE SYNTAX / COM-
MAND
13 |BTT Date (hh:mm) Bed turnaround time within 24
hours - USE SYNTAX / COM-
MAND




14 | BTTDateDiff ordinal Bed Turnaround time on within 24 | O - within 24
hours or after 24 hours USE SYN- | hours
TAX/COMMAND
1->24hours
2->48hours
15 | BTTnew Date (hh:mm:ss) Final data for BTT- USE SYNTAX /
COMMAND

2.2: Importing data from Microsoft Excel to SPSS

There are several methods to import data from Microsoft Excel to SPSS. Here, two options are provided
for you to import your data to SPSS.

2.2.1 Microsoft Excel to SPSS

Data can be import directly provided if the format is correct and cleaned properly from any duplicates
and error. If the data is not yet formatted, user need to follow few steps before importing the data.

Open the Microsoft Excel file (*xIs) and rename all the variables according to the variable name as in
Table 2 and 3.

1 HospitallD RN EDAND EDANT ConsD ConsT Disposition DisD DisT EDAdmtD EDAdmat T AnBedD AnBedT
2 ED201601 75009 13/8/2015 8:31.00 13/8/2015 9.05.00 Admit to ward (including referral) 13/872015 14 50 00

3 ED201601 75500 13/8/2015 8:56:00 13/8/2015 9.06:00 Discharge 13/8/2015 12:20.00

4 ED201601 45018 13/8/2015 8:58:00 13/8/2015 9:00:00 Discharge 13/8/2015 9:15:00

5 ED201601 75223 13/8/2015 10.04.00 13/8/2015 10:15.00 Dsscharge 13/8/2015 13.00.00

6 ED201601 75359 13/8/2015 10:02:00 13/8/2015 10:20.00 Admt to ward (including referral) 13/8/2015 13.40.00

7 ED201601 135297 13/8/2015 10.07.00 13/8/2015 12.00.00 Discharge 13/8/2015 144500

8 ED201601 75399 13/8/2015 10:14:00 13/8/2015 12:00.00 Discharge 1382015 14:35:00

9 ED201601 75477 13/8/2015 10:12:00 13/8/2015 12:15:00 Discharge 13/8/2015 17:40:00

10 ED201601 75209 13/8/2015 10:18:00 13/8/2015 12:30 00 Discharge 13/8/2015 12:40:00

Figure 11: Example of excel data after rename variable

Then, proceed with highlighting all the column containing time value and right click to change the cell
format to 24 hours (hh:mm:ss). This applies to all columns with TIME format (Figure 12).

BZE=EO-A- %%
c D ' e F G
EdANT ®| ot ConsT Disposition DisD
17/8/2015 213 Copy i 0:00:00 Discharge
13/8/2015 14 @ PasteOptions: | 16:10:00 Discharge
17/8/2015 2( =) 22:11:00 Discharge
17/8/2015 17 Paste Special.. 17:29:00 Discharge
17/8/2015 7 18:53.00 Discharge
17/8/2015 g e 13:07-00 Discharge
17/8/2015 2:  Delete 23:13:00 Call not around (CN
17/8/2015 ¢ Clear Coptents | 23:4000 Discharge
17/8/2015 1C 5F Format Cells... . .
TREO% € Cormnwidtn, Right click and choose
17/8/2015 il e format cells
17/8/2015 - I,
17/8/2015 21.wv.uy 22:15:00 Discharge
17/8/2015 21:30:00 22:05:00 Discharge
17/8/2015 21:21:00 22:15:00 Discharge
17/8/2015 21:00:00 21:55:00 Discharge
17/8/2015 16:30:00 18:00:00 Discharge

Figure 12: Format cells for column with time value




5:00
b:00
4:00
D:00
1:00
3:00
D:00
4:00
D:00
D:00
D:00
P:00
4:00
b:00
1:00
D:00
D:00
D:00
1:00
4:00

atalal

Format Cells ? >

Alignment Font Eorder Fill Protection
Categony:
General Sample
Mumber ConsT
Currency
Accounting Type:
*1:30:55 PM ~
Percentage 11}130313535PE1M
Fraction pexey
Scientific 13:30:55
Text
oo 1:30 PM
pecial
01:30 PM v
Custom
Locale (location): \
| English (Malaysia) . . [~ |
Click the time format
in 24 hours (hh:mm:ss)

Time formats display date and time serial numbers as date values. Time formats that begin with
an asterisk (*) respond to changes in regional date and time settings that are specified for the
operating system. Formats without an asterisk are not affected by operating system settings.

Cancel

dﬂ!‘!!d‘!l A . A '\'\Iﬂi‘tllhl‘\j"\l_

AL ITT A =7

After finish formatting, user need to close the Excel file first before opening it in SPSS. Step for importing

Figure 13: Selection of the correct time format

data directly from Excel is as below:

In SPSS, click Open > File > Select the location of file > Select files of type to “Excel (.xIs) > Select file >

Open.

@ Open Data

Look in: [

x }

Bengkel Data Analy... 'l @ 3 B

Borang Data Collection
Exercise 1

Exercise 2

Exercise 3

Exercise 4

Slide Presentation

File pame: | |

Files of type:

[7] Minimize

SPSS Stalistics (*.sav) =l
SPSS Statistics (*.sav) =
SPSS Statistics Compressed (*.zsav)
SPSS/PC+ (*.sys)

Portable (* pon

Excel (*xs, *xsx, *xIsm)

Lotus (*.w*)

Sylk (*.slk)

dBase (*.dbf) A

Figure 14: Selection of type of files



£3 “ED Cleaned] sav [DataSet1] - BM SPSS Statistics Data Editor
Flle Eot Vew Data TIransform Analyze DirectMarkeng  Graphs Uteties Add-gns  Wincow  Help
ARE M e~ BBl W S ELE 00 %
16:v2
RN EDAND EDANT ConsD ConsT Desposition DesD DisT EDAdmatD EDAdmitT A

1 871632 10.07 2017 647 10.07 2017 9:20 DISCHARGE 10.07 2017 935
2 323922 10.07.2017 9:32 10.07 2017 11:30 DISCHARGE 10.07 2017 1235
3 886543 10.07.2017 12,07 10.07 2017 13.00 DISCHARGE 10.07 2017 1430
4 884945 10.07.2017 815 10.07 2017 9.08 DISCHARGE 10.07 2017 940
5 163594 10.07 2017 920 10.07 2017 11:20 DISCHARGE 10.07 2017 11:40
6 632856 10.07 2017 9.25 10.07 2017 10.50 DISCHARGE 10.07 2017 10:55
7 886484 10.07 2017 955 10.07 2017 11:45 REFERRED 10,07 2017 1220
8 886502 10.07 2017 10:24 10.07 2017 13:50 DISCHARGE 10.07 2017 1455
9 886412 10.07.2017 720 10.07 2017 815 REFERRED 10.07 2017 940
10 886447 10.07.2017 851 10.07 2017 9.50 DISCHARGE 10.07 2017 10.10
1 886456 10.07 2017 913 10.07 2017 10:50 DISCHARGE 1007 2017 1330
12 886481 10.07.2017 949 10.07 2017 11.15 DISCHARGE 10.07 2017 12.30
13 885476 10.07 2017 944 10.07 2017 11:30 REFERRED 10.07 2017 1245
14 5704 10.07 2047 10.29 10.07 2017 12:30 DISCHARGE 10.07 2017 1330
15 792489 10.07 2017 1120 10.07 2017 14:00 DISCHARGE 10 07 2017 1450
16 886549 10.07.2017 1239 10.07 2017 14:30 DISCHARGE 10.07 2017 15.00
17 886800 11.07.2017 10:52 11.07.2017 12:00 REFERRED 11.07 2017 12:00
18 886821 11.07.2017 154 11.07.2017 12.30 DISCHARGE 11.07.2017 15.00

Figure 15: Example of file open directly from Microsoft Excel

2.2.2 Comma Separated Value (CSV) files to SPSS

Comma Separator Value is a delimited text file that uses comma to separate values. Data stored in (.csv).
Files with the extension .csv are called comma-delimited files; in this type of file, the observations are
separated (or delimited) by a comma. CSV file stores tabular data (number and text) in plain text. CSV file
are commonly used because many programs support the variations on CSV for dataimport. Alternatively,
user can store data in CSV and open it using SPSS software (9).

Steps to import data using Comma Separated value (.csv) files type:
Open your file in Excel format. Save file in new files of type Save as > Save as type CSV- (MS-DOS). For

Macbook user, save as CSV (Macintosh). After you have saved the file in *csv format, close to Excel file
(Figure 16).

Save as type: lExceI Workbook v

Excel Workbook

Excel Macro-Enabled Workbook
Excel Binary Workbook

Excel 97-2003 Workbook

CSV UTF-8 (Comma delimited)
XML Data

A Hide Folders Single File Web Page

Web Page
Excel Template
Excel Macro-Enabled Template
Excel 97-2003 Template
Text (Tab delimited)
Unicode Text
XML Spreadsheet 2003

Microsoft Excel 5.0/95 Workbook
CSV (Comma delimited)
Formatted Text (Space delimited)
Text (Macintosh)

Text (MS-DOS)

CSV (Macintosh)

Authors:

DIF (Data Interchange Format)
SYLK (Symbolic Link)

Excel Add-in
Excel 97-2003 Add-in
POF

XPS Document

Strict Open XML Spreadsheet

OpenDocument Spreadsheet

Figure 16: Save as CSV (.csv) file type




tart by clicking File > Open> Data to open *.csv files in SPSS. The Open Data window will appear. In the
Files of type list, the option “Text (*txt, *dat, *csv)” is selected by default. Locate your file and click on it to
select it, then click OK (Figure 17).

X

| @ Open Data

* Lookin: || | BengkelDataAnaly.. v | @ £3 EB-

Borang Data Collection
Exercise 1

Exercise 2

Exercise 3

Exercise 4

Slide Presentation

File name: | I

Files oftype: |SPSS Statistics (*.sav) <

Excel (*xIs, *xIsx, *xism) = l ﬁ“ |

Im

ncodaing

Lotus (*.w*)
] Minimize | 11K -S1K)
- dBase (*.dbf)
SAS (*.sas7bdat, *.sd7, *.sd2, *.s5d01, *.s5d04, *xpt)
Stata (*.dta)
Text (*.bd, *.dat, *.csv, *.tab)
All Files (**) -

Figure 17: Open CSV file (.csv) type in SPSS

New window will pop-up showing Text Import Wizard. This window provides a preview of the data in
your *.csv file. The next step is to indicate whether the data matches a predefined format, which would be
a format saved from a previous *.csv file imported with the Text Import Wizard. In most cases there will
not be a predefined format. Follow these steps in the Text Import Wizard to import the text data (Figure
18).

OIK X401 %) 2% S Welcomae 1o the text impornt wizardal
W >

This wizard will help you read data from your text file and
specify iInformation about the variables.

Does your text file match a predefined format?
© Yes

, EDAZVD, EDAZvT, ConaD, ConsT, Disposition, DisD, DisT, EDAdmitD, EDJ
71632,10/07/2017,6:47:00,10/7/2017,9:20:00, DISCHARGE, 10/7/201
23922,30/07/2017,9:32:00,10/7/72017,11:30:00, DISCHARGE, 10/7/20
86543,10/07/2017,12:07:00,10/7/2017,13:00:00,DISCHARGE, 10/7/2
84946,20/07/2017,8:195:00,10/7/72017,9:08:00, DISCHARGE, 10/7/202
63594,10/07/2017,9:20:00,10/7/17,11:20:00,DISCHARGE, 10/7/17,1
32856,20/07/2017,9:2%9:00,10/7/737,30:50:00, DISCHARGE, 10/7/737,3
86484,10/07/2017,9:55:00,10/7/17,11:45:00, REFERRED, 10/7/17,12
863502,30/07/72017,10:24:00,30/7/17,13:50:00, DISCHARGE, 10/7/717,
86412,10/07/2017,7:20:00,10/7/17,8:15:00, REFERRED, 10/7/17,9:4
B6447,20/07/2017,8:91:00,20/7/37,9:50:00, DISCHARGE, 10/7/17,10

Figure 18: Text import wizard for CSV file - Step 1
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If your data match a predefined format, click Yes and then browse for and upload the file that defines the
format. (This would be the case if you had already imported a text data file into SPSS in the past that was

formatted exactly the same way, and had chosen to save the import format during the last step of the Text
Import Wizard.)

If your data do not match a predefined format, click No, then click Next.

i 3 Text Import Wizard - Step 2 of 6 X

How are your variables arranged?
® Delimited
Fixed width

- Variables are delimited by a specific character (i.e., comma, tab).
- Variables are aligned in fixed width columns.

Are variable names included at the top of your file?
@ Yes
© No

~Textfile: C:\Users\anis\Documents\Bengkel Lean Data Management JKNPhg\Exercise 1\E...

871632,10/7/2017,10/7/2017,6:47:00, 9:20:00, DISCHARGED, 10/7/2017 }&
323922,10/7/2017,10/7/2017,9:32:00,11:30:00, discharged, 10/7/201
886543,10/7/2017,10/7/2017,12:07:00,13:00:00,discharged, 10/7/20
884946,10/7/2017,10/7/2017,8:15:00, 9:08:00, discharged, 10/7/2017
163594,10/7/17,10/7/17,9:20:00,11:20:00, DISCEARGED, 10/7/17,11:4
€32856,10/7/17,10/7/17,9:25:00, 10:50: 00, DISCEARGED, 10/7/17, 10: 54_

o ol S o R LS B

Figure 19: Text import wizard - Step 2

If your data did not match a predefined format, you will need to tell SPSS how your data is formatted. In
the “How are your variables arranged” area, click the button that matches your data’s format: Delimited:
Variable values are delimited (or separated) in the file by a special character, such as acomma or a tab.
Fixed width: Variables are aligned in fixed width columns. In the “Are variable names included at the top
of your file” area, click Yes, then click Next (Figure 19).




&3 Text Import Wizard - Delimited Step 3 of 6 X

The first case of data begins on which line number? [-E

~ How are your cases represented?
@© Each line represents a case

A specific number of variables represents a case: :
How many cases do you want to import?
@ All of the cases
Thefirst cases.
© Arandom percentage of the cases (approximate). . ) ™ o
~ Data preview
0 10 20 30 40 50 60

871632,10/7/2017,10/7/2017,6:47:00,9:20:00, DISCHARGED, 10/7/2017 {5
323922,10/7/2017,10/7/2017,9:32:00,11:30:00,discharged, 10/7/201]
886543,10/7/2017,10/7/2017,12:07:00,13:00:00,discharged, 10/7/20
884946,10/7/2017,10/7/2017,8:15:00,9:08:00,discharged, 10/7/2017
163594,10/7/17,10/7/17,9:20:00,11:20:00, DISCHARGED, 10/7/17,11:4{

L e——————————— I3

Figure 20: Text import wizard - Step 3

T
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Click the buttons, and as necessary the values, that best describe your data for each of the following
headings. If your dataset starts with a variable at first row/line 1, your data should begin at line 2. Click
Next when you are finished (Figure 20).

In the “Which delimiters appear between variables” area, select the check box that reflects the delimiter
used in your data. The delimiter is what is used to separate values from each other within the data. The
options include Tab, Space, Comma, Semicolon, Other. If the text file is a .csv file, then the delimiter is a
comma (Figure 21).

If you do not know which delimiter is used in the text file, refer to document that is associated with your
data or the data owner.
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E @ Text Import Wizard - Delimited Step 4 of 6

[ ~ Which delimiters appear between variables? r What is the text qualifier? ————— J

[ Tab ]ispace || | @ Ngne

[l Comma ["] Semicolon Single guote

[7] Other: Double quote

© Ofther:

r Data preview
RN |EDAMD  [ConsD  |EDANT  [ConsT  |Disposition | DisD
871632 10/7/2017  10/712017  6:47:00 9:20:00 DISCHARG... 10/7/2/«
323922 10/7/2017  10/7/2017  9:32:00 11:30:00 discharged 10/7/2
886543 10/7/2017  10/7/2017  12:07:00 13:00:00 discharged 10/7/2
884946 10/7/2017 | 10/7/2017  8:15.00 9:08:00 discharged 10/7/2
163594 1017117 107117 9:20:00 11:20:00 DISCHARG... 10/7/1
632856 100717 107117 9:25.00 10:50:00 DISCHARG... 10/7/1
886484 10717 107117 9:55.00 11:45:.00 REFERRED 10/7/1
886502 10717 1017117 10:24:00 13:50:00 DISCHARG... 10/7/1
886412 1017117 107117 7:20:00 8:15:00 REFERRED 10/7/1
886447 10717 10717 8:51:.00 9:50:00 DISCHARG... 10/711
886456 10717 10717 9:13:.00 10:50:00 DISCHARG... 10/7115]
! ee————— M

Figure 21: Text import wizard - Step 4

ThisstepinFigure 22 allows youtospecify the format foreachvariableinthe datafile.Inthe “Specifications
for variable(s) selected in the data preview” area, SPSS explains that the default format selected for each
variable.

Inthe Data Preview area, SPSS displays a preview of how your data will appear in SPSS once the import is
complete. You can select any of the variable names (columns) in order to alter the data format. Here, you
can change the format of your dataset according to the intended format (Figure 22).




@ Text Import Wizard - Step 5 of 6 * |

r Specifications for variable(s) selected in the data preview

Fan—.

* Data format is determined from the values presentin the first 200
¥ If a column contains multiple data types in the first 200 records, ti
string.
The length (number of characters) for string variables is determin
presentin the first 200 records. If subsequent records have longer

Select the format
for variable

truncated.

Variable name: Original Name:

[EDAND | EDAND

Data format:

[Datefr ime dd-mmm-yyyy A
dd-mmme-yy
mm/ddlyyyy
mm/ddlyy
qq.mm.yyyy =

r Data preview
RN |EDAND  |ConsD EDANT ConsT |Disposition |DisD

323922 10/7/2017  10/7/2017  9:32:00 11:30:00 discharged 10/7/2

886543 10/7/2017  10/7/12017  |12:07:00 13:00:00 discharged 10/7/2
g‘mom ANZIR017 0712017 21500 Q:02:00 discharned 10117‘9'

871632 10/7/2017  10/7/2017  6:47:00 9:20:00 DISCHARG...10I7/2E

Finish

Figure 22: Text import wizard - Step 5

Finally, you can choose to save the file format that you just defined for the current data file in case you
need to use it for future file importations. This file is known as predefined file.

A preview of your data appears at the bottom of the dialog box. If you are satisfied with the way the
preview looks, click Finish to finalise the import (Figure 23).
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1«@ Text Import Wizard - Step 6 of 6

You have successfully defined the format of your text file.

Would you like to save this file format for future use?
vart | var2 |war3 O Yes Save As
1| s w1 ® No
2 L 2300 0 - B
3| 2| wee| o r Would you like to paste the syntax? I
- ~ ] L 5 O Yes [« égache data Iocally%
® No
Lo J
Press the Finish button to complete the text import wizard.
 Data preview
RN |[EDAMD  |ConsD  |EDANT  [ConsT | Disposition | DisD

871632 10/712017  10/7/12017  6:47:00 9:20:00 DISCHARG... 10/7/
323922 10/7/2017  10/7712017  9:32:00 11:30:00 discharged 10/7/
886543 10/7/2017  10/712017  12:07:00 13:00:00 discharged 10/7/
884946 10/7/2017  10/7/2017  8:15:00 9:08:00 discharged 10/7!/
163594 107117 10717 9:20:00 11:20:00 DISCHARG... 10/711
632856 107117 10717 9:25:00 10:50:00 DISCHARG... 10/711
886484 1017117 10717 9:55:00 11:45:00 REFERRED 10/711
886502 107117 10717 10:24:00 13:50:00 DISCHARG... 10/711
886412 10717 10717 7:20:00 8:15:00 REFERRED 10/711
886447 10717 10717 8:51:00 9:50:00 DISCHARG... 10711
886456 107117 10717 9:13:00 10:50:00 DISCHARG... 10/711
886481 107117 10717 9:49:00 11:15:00 DISCHARE... 10171

e | 1

Figure 23: Text import wizard - Step 6

The modified file will appear in SPSS data view.
2.3 Data transformation and Analysis in SPSS
Data transformation is the process of converting data from one format to another; typically, from the
format of a source to the required format. Before we can proceed with the analysis, we need to transform

and create new variable for the original data set. The steps for data transformation are as below:

Select your file. Make sure the file type is in excel, otherwise the software will not be able to detect your
file. Click Open > Variable view.




@ Open Data
Look in: | Exercise 1 - 'l ER Ed-

I@ ED data for exercise 1.xlsx
!@ MW data for exercise 1.xlsx Select your file

*

File name: | |
File type
in Excel

Encoding: -

Files of type: |Exce| (*xls, *xlsx, *xlsm)

([ open ||
(paste ] |
(_cancel ] |
(e |

Figure 24: Opening Excel file in SPSS

U LeViI0UT 1T V0. VT <. 110U LR 4
9 £201601 17.08.2015 10:20:00 17.08.2015
10 £201601 17.08.2015 9:28:00 17.08.2015
1" E201601 17.08.2015 10:20:00 17.08.2015
12 E201601 17.08.2015 22:29:00 17.08.2015
13 £201601 17.08.2015 21:40:00 17.08.2015
14 E201601 17.08 2015 21:30.00 17 08 2015
15 £201601 17.08.2015 21:21:00 17.08.2015
16 E201601 17.08.2015 21:00:00 17.08.2015
17 | E201601 17.08.2015 16:30:00 17.08.2015
18 |E201601 17.08.2015 22:30:00 17.08.2015
19 E201601 17.08 2015 21:40:00 17.08 2015

20 | E201601 17 08 2015 20:51:00 17.08.2015
21 E201601 (Variable view 015 16:04:00 17.08.2015
22 E201601 015 18:38:00 17.08.2015
23 £201601 / . 17.08.2015 22:20:00 17.08.2015

1
Data view Variatle Vew

Figure 25: Variable view in SPSS

In case the date is not displayed properly in the SPSS, copy and paste the data to the column in SPSS. In
variable view, you can change the type to date format (dd.mm.yyyy) and time variables to date format
(hh:mm:ss).
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Ble Edt Yew Data  Jransfom TYP e Graghs LmMies Addgns  Yindow  Help
= O K 1| ! o hy L ABG
SHE M « AP B BE B 100 %
Name Type Decirals Labal Values Missing  Columas Akgn Measure Roke
1 HosptallD Senng ] 0 Hospatal D None None 10 & Nomnal N Input
2 RN Numanc 2 0 Patant registration numbar None None 14 & Scale N Input
3 EdAnD Date 0 0 Aarive in ED - Oate None None " & Scale N Input
4 EdANT Date 8 0 Actrog ip FD . Tima Mona None 1 & Scale N Ingut
5  ConsD Oxte 10 0 Consul T8 Veriatle Type & Scale N ingut
6 ConsT Date 8 0 Consul O Mumerkc = S-) S
Yy
7 Disposition  String k') 0 Dispos o adwnsy of Change date
8 DisD Date 10 0 Descha Opot yyrimmiss g
9 DT Date 8 0 [ s yerenig 4 format for
10 EDadmtD  Date 10 0 Admisg o yross 4
1 EDadmeT  Date 8 0 Admay 35 i 4 date (dd.
) Doftar =
12 AnBedD  Oate 10 0 e v B 4
13 AnBedT Oate 8 0 Aol o cing S T 4 Mm.yyy y)
14 mmem yy
= © Rastictec Numeec (nlegar win Maceg 266es) | L uac and date
16 The Numeric trpe honors Bhe digit grouping seltng, while the Restricted (hh:mm:ss)
17 W Numeric never uses digit grouping.

Figure 26: Change the type and format of data in variable view

The following instructions show a step-by-step example to transform data or variables for Emergency
department and Medical ward. We need to create new variables before analysing from the original data
set.

2.3.1 Emergency department
2.3.1.1 Transformation data
Example:

Create New variable — Arrival to Consultation (ATC): duration of time from patient arrival until
patient enters doctor’s room for consultation

Before analysis, ATC need to be created in the dataset since it is a new variable. By using the Transform
tab, select Date and Time Wizard (Figure 27). A new window will appear as shown in Figure 28.

@ data ED v1.sav [DataSet1] - IBM SPSS Statistics Data Editor
File EGt View Data Transform Analze DireciMarkeling Graphs  Utiiies Add-ons Window  H|
fﬁ Lg.] & Compute Variable.. h E g @ SLA 'ﬂ
i Programmability Transformation... =
Count Values within Cases...
HospitallD ShiftValues... ConsD | ConsT

1 E201601 18.08 2015 0:00:00

2 | E201601 (& Recode into game Variables... 13.08.2015 16:10:00

3 £201601 Recode into Different Variables.. 17 08.2015 2211-00

4 £201601 ] Automatic Recode... 17.08.2015 17:29:00

5 E201601 Create Dummy Variables 17.08.2015 18:53:00

6 | E201601 B Visual Binning 17.08.2015 13:07:00

| E201601 ¢, Optimal Binning... Transform > Date \?®2015 25:15.90

- JEevIon Anonymize Variables and Time Wizard ["¢291° A0S

9 | E201601 e . /08.2015 11:28:00

10 £201601 = 17.08.2015 9:50:00

1 £201601 B4 Rank Cases... / 17.08.2015 11:28:00

12 E201601 £ Date and Time Wizard... 17.08.2015 22:58:00

13 | E201601 Create Time Series... 17.08.2015 22:15:00

14 | E201601 a1 Replace Missing Values .. 17.08.2015 22.05:00

15 F?ﬂwn e ~ 17 l'n 2015 22-15-00

Figure 27:Choose Date and Time wizard under Transform tab.

ALY =



irst, select Option 4 to calculate with dates and times and click Next.

@ Date and Time Wizard

Welcome to the date and time wizard

What would you like to do?

Learn how dates and times are represented in SH

Option 4 > Next

Create a datefime variable from a string containin

Create a dateftime variable from variable

olding parts of dates or times

@:Qalculate with dates and times A/

Extract a part of a date or time variable

© Assign periodicity to a dataset (for time series dat.
opens the Define Dates dialog box

CThis ends the wizard and

. 5 e

3 4 8

Figure 28: Date and Time wizard window

After selecting Option 4, proceed by selecting Option 3 to subtract two durations and click Next in step

1 of 3 Date and Time wizard.

ﬁ Date and Time Wizard - Step 1 of 3
Do Calculations on Dates

Choose one of the following tasks and press MNext

Option 3 > Next

on from a date (e.g., add a month/t
me variable)

Add or subtract a dura

o an age or add a time
variable to a date

Calculate-the number of time units between two datés (2.g., calculate an age in
ars from a birthdate and another date)

Figure 29: Calculation on dates



In order to calculate the difference between two durations e.g ATC, we need to select the r
variables from our data. As shown in Figure 30, select Consultation date for Duration 1 and Arrival in ED

date for Duration 2. Following that, click Next.

@ Date and Time Wizard - Step 2 of 3
Calculate the difference between two duration variables.

The result will be a duration variable. Only duration variables are shown in the variables list below.

Consultation >
Duration 1

Durationi:

Variables:
48 DisT % [ consT |
|§ EE;:?T | minus Duration2:

% [ epanT |

Arrive in ED >
Duration 2

Figure 30: Selection of variable for calculation of differences in date

Rename the result variable to ATC and variable label to Arrival to Consultation. Make sure the output
format isin hh:mm. Then, select paste the syntax and click Finish.

#2 Date and Time Wizard - Step 3 of 3 X
Calculation: ConsT - EDANT
New variable:
ATC
Result Variable: Qutput Format:
-
g

latc | [nh:mm

Variable Label:

|Arrival to Cbnsultation

Execution
[ Create the variable now @ Paste the syntax into the syntax window

< gack | [ 1= - || Finish | [ cancel || Help |

Figure 31: Rename new variable as Arrival to Consultation
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window containing the command will appear. Highlight the command and click run selection. Your
new variable, ATC will appear in the data view (Figure 32 and 33).

5 syntax1 - IBM SPSS Statistics Syntax Editor
File  Edit View Data Transform Analyze Graphs  Utilities Run  Toolz  Extensions  Window  Help
D [
S e~ WHE H PO & =2 He [4
1
COMPUTE 2 * Date and Time Wizard: ATC
VARIABLE LABELS 3 COMPUTE ATC=ConsT - EDANT.
WARIABLE LEVEL 4 VARIABLE LABELS ATC "Arrival to Consultation”.
FORMATS A VARIABLE LEVEL ATC (SCALE).
VARIABLE WIDTH G FORMATS ATC (MTIMES.2).
EXECUTE. 7 VARIABLE WIDTH ATC(T).
8 EXECUTE.
a bk

Figure 32: Syntax window with command for calculating date and time difference

iL3 *Syntax1 - IBM SPSS Statistics Syntax Editor

File Edit View Data Transform  Analyze  Graphs  Utilities Run  Tools  Extensions

SHAE -Wﬂ;%ﬂﬂ>.éﬂ%

1
COMPUTE 2 * Date and Time Wizard: ATC. .
VARIABLE LABELS 3 COMPUTE ATC=ConsT - EDANT. Click run
VARIABLE LEVEL 4 ARIABLE LABELS ATC "Arrival to Co Qi
FORMATS 5 ARIABLE LEVEL ATC (SCALE).
VARIABLE WIDTH B FORMATS ATC (MTIMES.2).
EXECUTE. 7 ARIABLE WIDTH ATC(7).

g Highlight

command

Figure 33: Highlight the command and click Run

Right click at the ATC column and sort descending to view the outlier’s data. If there is a negative value,
data owner MUST decide whether to remove or delete the data or check for any error in data entry
(Figure 34). If there is an error in data entry, correction must be made by counterchecking from original
data sheet. Once finished, proceed with the next step.



Visible: 14 of 14 Variableg]

ATC e e

var

Cul
Copy

Clear
B2 Insert Variable
Sort Ascending
1 Sort Descending
Descriptive Statistics

*

i

0:29
0:35
0:35
0:54
0:55
130

Decide to delete/
change

ATC
0:03
0:02
0.00
0:00
0:00
0.00
0.05
939
1015
1024
10:25
10 42
-10:48
-10:48
1127
1420
-21:19
2124
2134
-21:41
-21:49
-22.09
-22:10

Visidle: 14 of §

var

In variable view, right click at the empty row and choose insert variable. Named the variable oneday and

Figure 34: Sorting the data to find any outliers data.

change type to date with format hh:mm. Click OK.

8 DisT
9 EDAdmIitD

Date 5 0
Date 10 0
Date 5 0
Date 10 0
Date L] 0
Date 8 2
MNumeric b 2

@ Variable Type

Mumeric

Comma

Dot

Scientific notation

@ Date

Dollar

Custom currency

String

Restricted Numeric (integer with leading zeros)

f Scale
ﬁ Scale
ﬁ Scale

yyyy-mm-dd hh:mm:ss
yyyyv-mm-dd hh:mm:ss.ss
mm:ss

MM:S5.55

ﬁ Scale
g& Scale
lgf Scale

|hh:mm

Unknown

hh:mm:ss
hh:mm:ss.ss

ddd hh:mm

ddd hh:mmss

ddd hh:mm:ss.ss
Monday, Tuesday,...

The Numeric type honors the digit grouping setting, while the Restricted

Numeric never uses digit grouping.

In Data View, type 24:00 in the first line in column oneday. Then, copy and paste until the end of the row
with data. Variable oneday is created to assist in the analysis process later and it refers to one day time

Figure 35: Insertion of new variable - Oneday in the data set

duration which is 24 hours.
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EDAdmitT AnBedD AnBedT ATC | oneday ' var | var
; 12:27] 24:00]
13.08.2015 9:45-00.00 413! 24-001
3:311 24001
318! 24:00!
2571 24-001
2:561 24:001
2:38! 24:001
23l 24:001
2:281 24:001
19:15:00.00 2:261 24:001
2:261 24:001
2:221 24:001
21:50:00.00 2:171 24:00])

— o

Figure 36: Column oneday with 24:00 as time format

After finish creating new variable oneday, proceed with next step. Click Transform and choose Date and
Time Wizard. Click Option 3 to calculate with dates and times and click Next.

@3 Date and Time Wizard X

Welcome to the date and time wizard

What would you like to do?

© Leam how dates and imes are represented in SPSS Statistics

© Create a dateftime variable from a sting containing a date or time

© Create a dateftime variable from variables holding pans of dates or imes
@| Calculate with dates and times ' -

J
2 ‘\) o Assign periodicity to a dataset (for time series data). This ends the wizard and
X opens the Define Dates dialog box

(wea) < (canca) (Chion ]

Figure 37: Date and time wizard to calculate date and time

Then, in Step 1 of 3, click Option 2 to calculate the number of time units between two dates and click Next
(Figure 38).
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@ Date and Time Wizard - Step 1 of 3
Do Calculations on Dates

Choose one ofthe following tasks and press Mext

© Add or subtract a duration from a date (e.g., add a month to an age or add a time
variable to a dateftime variable)

| Calculate the number of time units between two dates (e.g., calculate an age in

Subtract two durations (e.g., time worked - time commuting)

Figure 38: Calculation the number of time units between two dates

Select Consultation Date for Date 1 and Arrival Date for Date 2. MAKE SURE the unitis DAYS and choose
option 1 (truncate to integer) for result treatment. Click Next.

2 Date and Time Wizard - Step 2 of 3 X
Calculate the number of time units between two date or dateftime variables.

The result will be an integer variable. Any fractional part of a unit will be discarded. The result will be a duration variable. Only
duration variables are shown in the variables list below.

\

Variables: 1
2 Current date and't... | 1
DisD 1

: EDAdmItD | 1
&4 ArvBedD 1
1 1

1 = )

1 Result Treatment 1

1 | g 1

I' | @ Roundto integer 1

I 0 Retain fractional part 1

I |For month and year units, the resultis based on 1

| | average unitlength unless truncation is used. 1

4

FTIME is the current date and time, == == == == == == == == = o= == - -

Figure 39: Selection of variable to calculate difference between time

Rename the result variable to ATCdatediff and variable label ATCdatedifference. Select option 2 to paste
the syntax into the syntax window. Click Finish.
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#3 Date and Time Wizard - Step 3 of 3

Calculation:

ConsD - EDANVD

Result Variable:

Units:

| ATCdatediff

Days

Variable Label:

| ATCdatedifference

{ Execution

Create the variable now @ Paste the syntax into the syntax wind0w§

< Back || [/ext = || Finish || Cancel HEIE

Figure 40: Rename the new variable

The new syntax for variable ATCdatediff will appear in the syntax window. Highlight the ATCdatediff
syntax and click Run Selection. It will create new variable ATCdatediff in your data view.

File  Edit View

Data  Transform

&5 *Syntax1 - IBM SPSS5 Statistics Syntax Editor

Analyze  Graphs  Ufilities Run  Tools  Exensions

Window

Help

=1-1=

I =~ = M P @ ‘%‘( Highlight and click ¢

COMPUTE
VARIABLE LABELS
VARIABLE LEVEL
FORMATS
VARIABLE WIDTH
EXECUTE.

COMPUTE
VARIABLE LABELS
VARIABLE LEVEL
FORMATS
VARIABLE WIDTH
EXECUTE.

[un i 7 ) [ N FE

* Date and Time Wizard: ATC

K run selection

COMPUTE ATC=ConsT - EDANT.
VARIABLE LABELS ATC "Arrival to Consultation”.
VARIABLE LEVEL ATC (SCALE).
FORMATS ATC (MTIMEB.2).
VARIABLE WIDTH ATC(7).
EXECUTE.

* Date and Time Wizard: ATCdatediff |
COMPUTE ATCdatedif=DATEDIF(ConsD, EDAND, "days”
ARIABLE LABELS ATCdatediff "ATCdatedifference”.
ARIABLE LEVEL ATCdatediff (SCALE).
FORMATS ATCdatediff (F5.0).
ARIABLE WIDTH ATCdatediff(5).

New syntax for
ATCdatedift.

X sl

Figure 41: Syntax for ATC date differences

The new variable ATCdatediff will appear on your data view in the form of number 1 and O.

0 is for data without any date difference.
1 is for data with different in days (e.g arrive to ED 17 Aug 2016 2315 PM and consult doctor at 18 Aug

2016 0030 AM).
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AnBedT | ATC | Oneday ! ATCdatediff | 1 var val
| 14:29 24:00 |
12:30:00 12:40 24:09 (| ACdatedifference
12:30 24:04 0 !
12:03 24-04 0o |
7:25 24:04 0 1
643 24:00 0 i
6:13 24:0q 0 :
5:47 24:04 0 !
5:40 24:04 0 |
s naod N,

MM

Figure 42: New variable ATCdatediff created in the Data set

Next, we will calculate the final value for ATC. Open the Syntax window and type the syntax below into
the syntax window.

~ A
DO IF (ATCdatediff = 0).

Compute ATCnew=ATC.

ELSE IF (ATCdatediff = 1).

Compute ATChew=ATC+oneday.
ENDIF.

MISSING VALUES ATCnew (LO THRU 0).
EXECUTE.

VARIABLE LEVEL ATCnew (SCALE).
FORMATS ATCnew (TIMES5).

VARIABLE WIDTH ATCnew(5).

L EXECUTE.
)
ELSEF KR
Compute (ML AMIDO IF (ATCdatediff = 0).

END IF. 19 Compute ATCnew=ATC.
MISSING VALUES 20 ELSE IF (ATCdatediff = 1).
EXECUTE. a Compute ATCnew=ATC+oneday.
VARIABLE LEVEL 22 Highlight and click
FORMATS 23 .
VARIABLE WIDTH 24 run selection
EXECUTE. 25

26

27

28

29

Figure 43: Highlight syntax and click Run to calculate the final ATC

Highlight and click run selection for syntax ATCnew. This will create the new variable ATCnew in the data
view. This is the final value for ATC after calculation. We will use this variable to get the mean/average

and throughput value.
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New variable ]
ATCnew created
7
Oneday ATCdatediff ATCnew | var var =
5 24:00 1 1344 !
4 24-00 11 1335 1
9 2400 L1 240
4 24:00 : 1 2:35 :
4 24:00 11 225 1
1 24-00 1 218
9 24:00 L1 210 |
9 24:00 11 150 1
o 2400 ' 1 149
1 24:00 P 1 138 |
2 24:00 L LA
4 24-00 p 1 125
9 24:00 "1 120 [
Figure 44: New variable, ATCnew in data set
2.3.1.2 Data analysis

Arrival to Consultation (ATC)

We will analyse the data to obtain the average value for Arrival to Consultation (ATC).
Click Analyze and then choose Descriptive Statistics and click Explore.

bS Statistics Data Editor
form Analyze DirectMarketing Graphs Utiliies Add-ons Window
= Reports ’ B ’Z
Descriptive Statistics * | B2 Frequencies... :
Custom Tables . Descriptives...
L Compare Means ’ A, Explore.. dmit|
pchargt  General Linear Model ’ B Crosstabs
Ji! not Generalized Linear Models ’ _
pcharg Mixed Models ’ TURE Ansss
pchargl  correlate | B Bato-
pchargt oo gression ’ =
jcharg Loglinear v | EHQQPIts..
pcharg Neural Networks y P9

Figure 45: Descriptive analysis for ATC

Explore window will show interface as in Figure 46. Click ATCnew and insert into dependent list on the
right side. In display section, choose Statistics. If you choose Both, the result will show both Statistics and
Plot in Output window. Finally, click OK to proceed.
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( Click ATCnew into
hsD I mieT | Fnadmitn | FnadmiT | A.Jkdependent list
.20 & Explore S
2 Dependent List —— ::fg
: &2 Discharge - Dat.. |= &5 ATCnew I— I
E8.20 &8 Discharge - Tim... @ @ 1:2
8.20 | 42 Admission to Me... I
&8 Admission to Me... Eactor List: W 141
Admit to ward (in... -
ps.20 . : > 1:49
4@ Admit to ward (in... <
ps-24 &8 Artival To Consu... :-09
ESAZO &3 Oneday [Oneday] Label Cases by: 210
8.20 | & ATCdatedifferen... |+ [ P 1 221
a‘/kClick Statistics ), B
 Display 2
P820 | ®@goth © Sthtistics O Plots 2
2:3
3 20 (oK J{ paste || Reset ][ cancel | relp | 24
D820 12 1.2U.UY] - 5| 7 =224

Figure 46: Explore window for further analysis

The result will appear in the Output window. The mean value is the average time for the Arrival to
Consultation, ATC (Figure 47). In addition, you can also observe the minimum and maximum range for

your data.
Case Processing Summary
Cases ( The mean value shown is h
Valid Missing T the average time for ATC
N Percent N Percent N (e.g 1:16 = 1 hour 16 mins)
ATCnew 632 95.8% 28 4.2% 660
NG J
Descriptives
________________________ Stavsuc X | Std Error_|
1] ATCnew  Mean 1:16 0:03 ‘|
: 95% Confidence Interval Lower Bound 1:09 :
' for Mean Upper Bound 1:23 1
1-=-=-=-- S Trmmedhleumr = = = == === = = _—_———Tesme s g
Median 0:59
Variance 2750924122
Std. Deviation 1:27
Minimum 0:01
Maximum 1429
Range 1427
Interquartile Range 0:55
Skewness 5.702 097
Kurtosis 42513 194

Figure 47: Descriptive analysis for Arrival to Consultation (ATC)- Average time

The next step is to find throughput value (e.g percentage patient being seen by doctor within 90 minutes
for ATC), use the syntax provided in the syntax file. The syntax is as below:

DO IF (XDATETIME(ATCnew) <= 1.5*60*60).
Compute Throughput_ATC=1.

ELSE IF (XDATETIME(ATCnew) > 1.5*60%60).
Compute Throughput_ATC=0.

END IF.

EXECUTE.




t the syntax and click Run Selection.

(ETEVEL
IS 32 ATC Calculation
[E WIDTH 33
E <00 Il BMINO IF (XDATE.TIME(ATCnew) <= 1.5*60%60)
55 ompute Throughput ATC=1
36 ELSE IF (XDATE.TIME(ATCnew) > 1.5*60%60)
ute 37 ompute Throughput ATC=0
38
ute 39
40
A1

Figure 48: Paste the syntax to Syntax window

New variable named Throughput ATC will be created in your data view. The data will be shown as
1.00 = within 90 mins, and 0.00 = more than 90 minutes. Proceed with analysis by clicking Analyze >

Descriptive Statistics > Frequencies

Analyze > Descriptives >

Frequencies
S Statistics Data Editor -
yrm  Analyze  Direct Marketing  Graphs lities  Adgfons  Window  Help
Reports ' oA E
o R W b )
Descriptive Statistics ' E Frequenues
Visibl
Custom Tables » ] Descriptives... sible,
Dadmi Compare Means » £ Explore ATC“OW‘ Troughput_ATC ‘ var
General Linear Model » - ;msshbs 1344 .00
Generalized Linear Models » ;URFAn Im ) 1335 00
alysis
Mixed Models » - = 240 00
Correlate » il 235 00
R an > P-P Plots... 2:25 .00
Loglinear > G z-:s .gg
Classi » - - -
= 24:00 1 149 00
Dimension Reduction » 24-00 1 138 00
chle » 24.00 4 4.27 an

Figure 49: Analysis for Throughput ATC using Descriptive statistics

The result will be shown in the Output window. Use the value provided in the valid percent column. In
this analysis, the result interpretation will be summarised as 75% of patients is seen within 90 minutes.
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Statistics The percentage of throughput
Troughput_ATC can be obtained by looking at
N valid 632 valid percent value of 1.00
Missing 28 (e.g 1.00 = 75.0%)
Mean 7500
Std. Deviation 43336
Troughput_ATC
Cumulative
Frequency | Percent | Valid Percent Percent
vala 00 | .1s8l 238 [ 250 25.0
{1.00 474 718 750 [} 1000
Total | E32 | 958 | 1000 |
Missing  System 28 42
Total 660 100.0

Figure 50:Results of descriptive analysis in Output window

Repeat and follow these steps for other variable such as LOS (Length of Stay) and BWT (Bed Waiting
Time). But this time you do not need to create the variable oneday again, as the same variable can be used
for analyses. The new variables needed to be created is LOS, LOSdatediff, LOSnew, BWT, BWTdatediff,
and BWTnew.

Call Not Attended (CNA)

The analysis of Call not attended (CNA) will be presented in the form of percentage value. The analysis
will utilize the Disposition variable in the dataset (Figure 51). Begin the analysis by selecting Analyze >
Descriptive Statistics > Frequencies (Figure 52)

Visible: 18 of 18 Variable
sD  ConsT | Disposition . DisD | DisT | EDe
.08.2015 2:04:00 Dischargel 19.08.2015 5:18:00 %
.08.2015 1:15:00 Call not around (CNA) : 15:22:00
.08.2015 2:00:00 Discharge 20.08.2015 2:50:00
.08.2015 2:00:00 Discharge 20.08.2015 2:15:00
.08.2015 2:15:00 Discharge 20.08.2015 2:27-00
.08.2015 0:00:00 Discharge . 11:20:00
.08.2015 1:40:00 Discharge 20.08.2015 1:45:00
.08.2015 1:21:00 Discharge 20.08.2015 3:22:00
.08.2015 1:24:00 Discharge 19.08.2015 1:29:00
.08.2015 0:55:00 Discharge 20.08.2015 1:50:00
.08.2015 0:54:00 Admit to ward (including ...

Figure 51: Disposition variable was used to analyse Call not attended
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v1.sav [DataSet1] - IBM SPSS Statistics Data Editor
View Data Transform Analyze Direct Marketing Graphs  Utilities Add-ons Window  Help
S M e B B 3
=] DQSCﬂDﬁVB Statistics » @ Erequendesm = & JJ‘
12:15:00 Custom Tables » ST L
J HospitalD | RN | Compare Means * | & Explore Disposition
|| E201601 . General Linear Model » B Crosstabs Discharge
| E201601 : Generalized Linear Models ’ ball not around (CNA
| E201601 . Mixed Models v TURF Analysls  hischarge
| E201601 Correlate N Ratio... Discharge
| E201601 Regreesion > P-P Plots.. Discharge
E201601 ) = Plots... Discharge
= Loglinear » |EoQ
| E201601 . Neural Networks y PBAUTS T-4U-0U Discharge
| E201601 . P . D8.2015 1:21:00 Discharge

Figure 52: Frequency analysis for Call not attended

After Frequencies window appear, select Disposition in variable list on the left and click the arrow to
bring it to variable box on the right (Figure 53). Next, click Statistics > click mean and standard deviation
and click Continue and OK.

@ Frequencies

Variable(s):
| §% Disposition |

iy

gﬁ ArvBedT

&8 ATC

& oneday

& ATCDateDiff
&8 ATCRnew

Display frequency tables

Figure 53: Selecting Disposition variable for analysis
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@ Frequencies: Statistics
~ Percentile Values 1  Central Tendency
"~ Quartiles ¥ Mean
— Cutpoints for: 10 equal groups ] Medi
= Percentile(s): [T] mode
" ] Sum
D] : CClick Statistics )
6 :
edl &(
sed’ | Values are group midpoints
- Dispeiion - Distribution 2) Click Mean and
d. deviatiort || Minimum ["] Skewness kStandard Deviation
~ Variance ] Maximum ] Kurtosis
~ Range | SE mean
| |

Figure 54: Analysis for Frequencies

The result is shown in the output file as frequency table (Figure 55). Based on the example given, there
are 27 number of Call Not Around (CNA) which equals to 4.1 %. Always see the valid percent column for
results because it has excluded all the missing values in our data.

% Frequencies

Statistics
Disposition
N Valid 660
Missing 0

Disposition
Cumulative
Frequancy Percent | Valid Percant Percent

Valid  Admit to ward (including -

referal) 49 74 74 74
___________ b o o e ] -y

Call not around (CNA) 27 41 41 115 |1
[~ T TOischarge ~ ~ T~ " ~ T Tsga | T 885 | 885 | 1000

Total 660 100.0 100.0

Figure 55: Result for Call not attended




NOTE: Keep the syntax for future use. In case you need to analyse similar set of
dataagain, you just highlight and run selection. However, this action is only possible
IF the variable name is the SAME with the syntax. In case the variable is different,
you still can use the syntax but you need to CHANGE THE VARIABLE NAME on

the syntax.

N e e o o o o e e e e e e e e e e e e e e e e e e e e e e e
Example:
COMPUTE ATC= Consultation - Arrival. COMPUTE ATC=ConsT - EdArvT.
VARIABLE LABELS ATC "Arrival to VARIABLE LABELS ATC "Arrival To
consultation". Consultation".
VARIABLE LEVEL ATC (SCALE). VARIABLE LEVEL ATC (SCALE).
FORMATS ATC (TIMES5). FORMATS ATC (TIMES5).
VARIABLE WIDTH ATC(5). VARIABLE WIDTH ATC(5).
EXECUTE. EXECUTE.
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2.3.2 Medical Ward

3.3.2.1 Transformation data

Create New variable = Discharge Time (DT): duration of time from doctor’s decision to discharge
patient until the time patient leaves bed (either going home/discharge lounge/referred to ward).

Before analysis, DT variable need to be created in the dataset since it is a new variable. By using Transform
tab, select Date and Time Wizard. Then, choose Option 4 to calculate with dates and time. Next, click
Next (Figure 56 and 57).

ita  Transform  Analyze  Direct Marketing Graphs

] Q Compute Variable...

Programmability Transformation...

4:
p4:0C Count Values within Cases... H
L. Shift Values...

r-20

Recode into Same Variables...
r-20 ﬁ Recode into Different Variables...
Er-20 Automatic Recode...
ar-20 Create Dummy Variables

r-20| [p2 visual Binning...

r-20 < Optimal Binning...

rig Anonymize Variables
r-

20 Prepare Data for Modeling >
r-

B4 Rank Cases...

r-20| & Date and Time Wizard...
r-20 Create Time Series...

r-20| E[ Replace Missing Values...

& Random Number Generators...

(] o | S — — —

Figure 56: Transform data using Date and Time wizard




B Date and Time Wizard

Welcome to the date and time wizard

What would you like to do?

© Leam how dates and times are represented in SPSS Statistics

Create a dateftime variable from a string containing a date or time

© Create a datefime yariable from variables holding parts of dates or times
@) Calculate with dates and times

© Extract a part of a date or time variable

[5) Assign periodicity to a dataset (for time series data). This ends the wizard and
opens the Define Dates dialog box

Figure 57: Calculate with dates and time

Then, choose Option 3 to subtract two durations and insert variable LeaveBedT into Duration 1 and
DecDcT into Duration 2. Click Next.

Rename the new variable by typing DT on Result variable and type Discharge Time on variable label.
Choose hh:mm:ss in the Output Format and click to paste the syntax into the syntax window and click
Finish. Once the syntax window appears with the newly pasted syntax, highlight the item and click Run.
The new variable, Discharge time will appear in data view (Figure 58-59).

@ Date and Time Wizard - Step 3 of 3 H
Calculation: LeaveBedT - DecDcT

Result Variable: Qutput Format:

IDT ] I hh:mmiss |§I
Variable Label:

[Discharge Time ]

Execution
{O Create the variable now @) Paste the syntax into the syntax window| ‘

Figure 58: Rename the new variable, Discharge time
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*Syntax1 - IBM SPSS Statistics Syntax Editor
Transform  Analyze  DirectMarketing Graphs  Utilities Add-ons Run  Tools Window  Help

e ZFELEA R PO 00 & = B
é- ‘0 “- :miDalaSenv}

v

OMPUTE DT=LeaveBedT - DecDcT
ARIABLE LABELS DT "Dischar

OO N M &= WK -

Figure 59: Syntax for Discharge time in Syntax window

We need to check for outliers such as missing data, illogical data or any negative value before we proceed
with the analysis. First, click column DT and right click to sort all the value ascending (Figure 60).

eday DT —L 1l

" 24:00II a4 Cul DT
24:00 2{ Copy 0 -22'56'
24:00 1 Paste :
24-00 < Clear 0 '22:06
24:00 0 Insert Variable
24:09 2l Sort Ascending E 0 -6'14
24:00 Ah m o ———————
24-00 a4 Sort Descending 0 _1:09
24-00 1 Descriptive Statistics )
24:00 2| "W Spelling 0 0:00
24:00 0:39 0 0-05
24:00 2:00 .
24:00 3:35 0 0:1 5
24:00 2:00
24-00 2:29 0 0-15
24:00 2:47 4L |

Figure 60: Sort all data in column DT to check for any discrepancies.

Once sorted, make a decision on each of the outliers either to delete or recheck again from original data
source. If the negative value given is large number i.e -23:40, this might be due to the differences in date.
Kindly proceed with the next step.

If the data consist of any negative value related to differences in date, we need to create new variable,

DTDateDiff. First, click Transform and click Date and Time wizard. Select Option 4 to calculate with date
and time (Figure 60)
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Transform  Analyze  Direct Marketing  Graphs

B compute variable...
Programmability Transformation...
Count Values within Cases...

Shift Values...
[ Recode into Same Variables...
ﬁ Recode into Different Variables...
[ Automatic Recode...
Create Dummy Variables
fp2 Visual Binning...
[i< optimal Binning...
Anonymize Variables

Prepare Data for Modeling »
B4 Rank Cases...
f= Date and Time Wizard...
Create Time Series...

@[ Replace Missing Values...

E Date and Time Wizard

Welcome to the date and ime wizard

What would you like to do?

© Leam how dates and times are represented in SPSS Statistics

© Create a datetime variable fom a string containing a date or ime

© Create a datetime yariable rom variables holding pants of dates or imes
@ Calculate with dates and bmes

© Bxtract a part of a date or time variable

Assign periodicity to a datase! (for time series data) This ends the wizard and
opens the Define Dates dialog box

< Back M Finish Mw

Figure 61: Date and Time wizard to create new variable, DTDateDiff

Then, click Next and select Option 2 to calculate the number of time units between two dates and proceed

with Next (Figure 61).

Do Calculations on Dates

Date and Time Wizard - Step 1 of 3 ﬂ

Choose one of the following tasks and press Next

o Acd or sublract a duration from a date (e.g., add a month 1o an age or add a time
variable to a dateftime variable)

| Calculate the number of time units between two dates (e.g., calculate an age in
| years from a birthdate and another date) ]

© Sublract two durations (e.g., lime worked - time commuting)

Insert LeaveBedD variable in Date 1 and DecDcD in Date 2 area. Ensure the unit is in Days and select

Figure 62: Step 1 of 3in Date and Time wizard

Truncate to integer and click Next (Figure 63).

U



ta Date and Time Wizard - Step 2 of 3

Calculate the number of ime units bety two date or date

duration vanables are shown in the vanables list below.

The result will be an integer variable. Any fractional part of a unit will be discarded. The result will be a duration variable. Only

Variables: Date1:
& Curentgate anat_ | % [|&BLeaveBedD
& e minus Datez
edClea (#) [EDecdd
Unit
r Result Ti

@ Truncate to integer
.. © Roundto integer
© Retain fractional part

average unit length unless truncation is used.

For month and year units, the resultis based on

STIME is the current date and time.

Figure 63: Step 2 of 3in Date and Time wizard

Rename the result variable with DTDateDiff and variable label with a complete variable name. Finally
select the option to paste the syntax into syntax window and click Finish (Figure 64).

ta Date and Time Wizard - Step 3 of 3
Calculation: LeaveBedD - DecDcD
Result Variable: Units:
[oTOaten Days
Variable Label
[OT Date Diterence
Execution
{ © Create the variable now @) Paste the syntax into the syntax window!

Figure 64: Step 3 of 3 in Date and Time wizard

Syntax window will appear with the new syntax for calculation of date difference in discharge time

(Figure 65).
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Tqyntax1 - IBM SPSS Statistics Syntax Eait
prm  Analyze  DirectMarketing  Graphs  Utiliies Add-ons Run  Tools Window H

~ WL N PO 90 & =B
7 @@ W M ~ o pusaiz)

* Date and Time Wizard: DT

COMPUTE DT=LeaveBedT - DecDcT.
VARIABLE LABELS OT "Discharge Time".
VARIABLE LEVEL DT (SCALE).
FORMATS DT (TIMES).

VARIABLE WIDTH DT(5).

EXECUTE.

* Date and Time Wizard: DTDateDiff

COMPUTE DTDateDiff=DATEDIF(LeaveBedD, DecDcD, "days”).
VARIABLE LABELS DTDateDff "DT Date Difference”
VARIABLE LEVEL DTDateDiff (SCALE).

FORMATS DTDateDiff (F5.0)

VARIABLE WIDTH DTDateDiff(5).

EXECUTE.

mﬂ——————
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
\

Figure 65: Syntax for DTDateDiff variable

Proceed by highlighting the syntax and click Run to execute the syntax. The result will appear as a new
variable in data view.

Next, we will calculate the final value for DT. Open the Syntax window and type the syntax below into the
syntax window.

/
* Date and Time Wizard: DThew )

DATASET ACTIVATE DataSet1.

DO IF (DTDateDiff=0).

COMPUTE DTnew=DT.

ELSE IF (DTDateDiff=1 & XDATE.TIME(DT)<=0).
COMPUTE DTnew=DT+oneday*DTDateDiff.
ENDIF.

MISSING VALUES DTnew (LO THRU 0).
EXECUTE.

VARIABLE LEVEL DTnew (SCALE).
FORMATS DTnew (TIMES5).

VARIABLE WIDTH DTnew(5).

EXECUTE.
N J

Highlight and click run selection for syntax DTnew. This will create the new variable ATCnew in the data
view. This is the final value for DT after calculation. We will use this variable to get the mean/average and
throughput value.

Before proceeding to the analysis part, create new variable labelled “oneday” in the data set. Follow the
same steps taken in Section 2.3.1.1: Transformation data for Emergency department data.

T N
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2.3.2.2 Data analysis

Discharge Time (DT

We will analyse the data to obtain the average value for Discharge Time (DT). Click Analyze and then
choose Descriptive Statistics and click Explore.

Analyze  Direct Marketing  Graphs  Utilities Add-ons  Window
Reports ) Z2zzz]
Descriptive Statistics » E Frequencies...

Custom Tables » Deaciipives._
»
Compare Means 4' e
General Linear Model » 28.0
B Crosstabs...
Generalized Linear Models » 26.0
) TURF Analysis D4 0
Mixed Models » _ -
Correlate > Ratio... p2.0
Regression » £+ ot pa.0
Loglinear » Q-Q Plots... 24.0
Neural Networks » SSSe.. 27.0
) 15:45:00.00 240
Classify »
) : ) 16:00:00.00 240
Dimension Reduction » e .

Figure 66: Descriptive analysis for Discharge time

Explore window will show interface as in Figure 67. Click DTnew and insert into dependent list on the
right side. In display section, choose Statistics. If you choose Both, the result will show both Statistics and
Plot in Output window. Finally, click OK to proceed.

(177 Explore
Dependent List:

DecDcD 45 DTnew
&8 DecDcT W
LeaveBedD
&8 LeaveBedT Factor List:
&% BedCleanD ‘ ;
&8 BedCleanT |
&8 oneday 1
g@ Discharge Time ... ( Label Cases by: 1
& DT Date Differen... i | 1
Display 1
{ © Both @ Statistics © Plots 1

Lok _J{_paste J( Reset | cancel(_tieip | 1

’1
o v v rvvivy v v viovivvivy v v

Figure 67: Explore window for analysis

The results will appear in the Output window. The mean value is the average time for DT (Figure 68). In
addition, you can also observe the minimum and maximum range for the respective data.
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e meemmeee———————— NS e eeece—e—ma-
! Statistic Std. Error \:
| OTnew  Mean 334 011 |,
_____ -95% Confidancednional- - LeweF BouRt- + === = = 3tf= f == = = = =/
for Mean Upper Bound 357
5% Trimmed Mean 3:23
Median 3:00
Variance 8581212857
Std. Deviation 2:34
Minimum 0:04
Maximum 1415
Range 1410
Interquartile Range 3.02
Skewness 1.150 185
Kurtosis 1.213 367

Figure 68: Analysis result for Discharge time

The next step is to find throughput value (e.g percentage of patients being discharge within 240 minutes
for DT), by using the syntax provided in the syntax file. The syntax is as below:

DO IF (XDATETIME(DTnew) <= 4*60*60).
Compute ThroughputDT=1.

ELSE IF (XDATETIME(DTnew) > 4*60*60).
Compute ThroughputDT=0.

END IF.

EXECUTE.

Copy and paste the syntax in the syntax window. Highlight and click Run to execute. New variable named
Throughput DT will be created in your data view. The data will be shown as 1.00 = within 240 mins,
and 0.00 = more than 240 minutes. Proceed with analysis by clicking Analyze > Descriptive Statistics >
Frequencies (Figure 69).

% Frequencies
Statistics
ThroughputDT
N Valid 173
Missing 3
ThroughputDT
e e -
Cumulative 1
Frequency | Percent | Valid Parcent Percent 1
Valid .00 56 318 324 324 | I
et |l ees | _eze 000 L]
Total 173 98.3 100.0
Missing  System 3 1.7
Total 176 1000

Figure 69: Frequency analysis for Throughput DT

Proceed with the analysis for Bed Turnaround Time (BTT) and Throughput BTT by using the same step as
Discharge Time. Kindly refer to Appendix 3 for all syntax.

O

- e
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Appendices

Appendix 1

Emergency deparment

(=]}

i AGILE LEAN HEALTHCARE INITIATIVES IN
EMERGENCY DEPARTMENT AND MEDICAL
WARD : MINISTRY OF HEALTH HOSPITALS

S

i, A

RN PESAKIT:

JABATAN KECEMASAN Zon Hijau
(Zon Merah dan Kuning Perlu Isi 3B dan 4 sahaja)

TARIKH

TEMPAT

1. Tiba di Kecemasan
(Tnage Pertama)

2. Konsultasi
(Pesakit tiba di bilik doktor)

3. Keluar
{ Eeputusan oleh Doktor

Jabatan Eecemasan)
[] (A) Discaj

[] (B) Masuk Wad
- Termasuk kes
ryjukan
(SEMUA ZON)

I:l (C) Tiada Semasa
dipanggil (CNA)

4. Kemasukan ke Wad
(Pesakit tiba di katil)

SILA myuk BELAKANG borang ini untuk panduan mengisi borang.

Jika borang imi dijumpai. sila pulangkan ke Jabatan Kecemasan.

For Office Uise Only

MASA

FRONT

ALY =



A. Pengenalan

Kementerian Kesithatan Malaysia sedang menjalankan Projek LEAN Agile
Healthcare dengan kerjasama PEMANDU, Institut Penyelidikan Sistem
Kesthatan dan UniKL. Objektif utama kajian ini adalah untuk meningkat-
kan kualiti perkhidmatan di hospital

B. Panduan
1. Borang i1 dibahagikan kepada EMPAT stesen untuk pengumpulan data
di Jabatan Kecemasan:

Definisi Pegawai yvang
bertanggungjawab
Pesakit tiba d1 Jabatan Paramedik yang berada di

a. Tiba di Eecemasan ; :
Kecemasan (Triage  triage

Pertama)

b. Konsultasi Pesakit sampai di Doktor yang merawat
Bilik Doktor pesakit

c. Keluar Doktor Jabatan Doktor yang merawat

Kecemasan membuat pesakit
keputusan samaada

untuk masuk ke wad/

rujukan/discaj
d. Kemasukan ke Pesakit tiba di katil  Jururawat yang bertugas di
Wad wad perubatan

2. Sila isikan masa dan tarikh yang TEPAT pada ruangan yang
disediakan. Tarikh dalam format ddmmyy, masa dalam format
2400.

3. Jika tarikh adalah sama untuk setiap Kotak. hanya kotak
pertama perlu diisi.

BACK
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Medical Ward

1

; ] AGILE LEAN HEALTHCARE INITIATIVES IN
S EMERGENCY DEFARTMENT AND MEDICAL
wsanY oF HEALTH WARD : MINISTRY OF HEALTH HOSPITALS

ML AR

FIMN PESAKIT:

Far Office Use Only
WAD PERUBATAN

TARIKH MASA

1. Doktor membuat
keputusan untuk discaj

2. Pesakit tinggalkan
katil

(1. balik ramah/ discharge
lounge)

3. Katil Sedia
(untuk pesakit lain)

A. Pengenalan

Kementerian Kesihatan Malaysia sedang menjalankan Projek
LEAN Agile Healthcare dengan kerjasama PEMANDU . Institut
Penyelidikan Sistem Kesihatan dan UniKL. Objektif utama kajian
ini adalah untuk meningkatkan kualiti perkhidmatan di hospital.

B. Panduan
1. Borang ini dibahagikan kepada EMPAT stesen untuk pengum-
pulan data di Wad Perubatan:
Definisi Pegawai vang ber-
tanggungjawab
a. Doktor membuat Keputusan untuk Doktor/Jururawat yang
keputusan untuk discaj dibuat oleh bertugas
discaj Doktor
b. Pesakit Masa pesakit tinggalkan Jumirawat yang
tinggalkan katil katil samaada untuk balik bertugas
ke rumah/fransfer out
atau discharge lounge.
Katil sedia unfuk
dibersihkan.
Eatil Sedi Katil telah dibersihkan  Jururawat yang
‘ e dan sedia digunakan oleh bertugas
pesakit vang lain

2. Sila isikan masa dan tankh yang TEPAT pada miangan yang disediakan.
3. Jika tarikh adalah sama wntuk setiap kotak, hanya kotak pertama perlu diisi.
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Appendix 3

1. Syntax for Emergency department

NO. SUBJECT

SYNTAX

1. Creating ATC

(Arrival to Consultation)

* Date and Time Wizard: ATC.

COMPUTE ATC=ConsT - EDArvT.
VARIABLE LABELS ATC.
VARIABLE LEVEL ATC (SCALE).
FORMATS ATC (TIME5).
VARIABLE WIDTH ATC(5).
EXECUTE.

Creating ATCdatediff

* Date and Time Wizard: ATCdatediff.

COMPUTE ATCdatediff=DATEDIF(ConsD,
EDArvD, “days”).

VARIABLE LABELS ATCdatediff “ATCdatedif-
ference”.

VARIABLE LEVEL ATCdatediff (SCALE).
FORMATS ATCdatediff (F5.0).

VARIABLE WIDTH ATCdatediff(5).
EXECUTE.

Creating ATCnew

DO IF (ATCdatediff = 0).

Compute ATCnew=ATC.

ELSE IF (ATCdatediff = 1).

Compute ATCnew=ATC+oneday.
END IF.

MISSING VALUES ATCnew (LO THRU 0).
EXECUTE.

VARIABLE LEVEL ATCnew (SCALE).
FORMATS ATCnew (TIMES).
VARIABLE WIDTH ATCnew(5).
EXECUTE.

Creating LOS
(Length of Stay)

COMPUTE LOS= DisT - EDArvT.
VARIABLE LABELS LOS “Length of stay”.
VARIABLE LEVEL LOS (SCALE).
FORMATS LOS (TIMES5).

VARIABLE WIDTH LOS(5).

EXECUTE.
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5. Creating LOSdatediff

* Date and Time Wizard: LOSdatediff.

COMPUTE LOSdatediff=DATEDIF(DisD,
EDArvD, “days”).

VARIABLE LABELS LOSdatediff.
VARIABLE LEVEL LOSdatediff (SCALE).
FORMATS LOSdatediff (F5.0).
VARIABLE WIDTH LOSdatediff(5).
EXECUTE.

6. Creating LOSnew

DO IF (LOSdatediff = 0).

COMPUTE LOSnew=LOS.

ELSE IF (LOSdatediff = 1).

COMPUTE LOSnew=LOS+(oneday*LOSdate-
diff).

END IF.

MISSING VALUES LOSnew (LO THRU 0).
EXECUTE.

VARIABLE LEVEL LOSnew (SCALE).
FORMATS LOSnew (TIMES5).

VARIABLE WIDTH LOSnew(5).
EXECUTE.

7. Creating BWT
(Bed Waiting Time)

* Date and Time Wizard: BWT.

COMPUTE BWT= ArvBedT - EDAdmItT.
VARIABLE LABELS BWT “Bed waiting time”.
VARIABLE LEVEL BWT (SCALE).
FORMATS BWT (TIMES).

VARIABLE WIDTH BWT(5).

EXECUTE.

8. Creating BWTdatediff

* Date and Time Wizard: BWTdatediff.

COMPUTE BWTdatediff=DATEDIF(ArvBedD,
EDAdmiItD, “days”).

VARIABLE LABELS BWTdatediff “BWT date
difference”.

VARIABLE LEVEL BWTdatediff (SCALE).
FORMATS BWTdatediff (F5.0).

VARIABLE WIDTH BWTdatediff(5).
EXECUTE.

9. Creating BWThew

DO IF (BWTdatediff = 0).

Compute BWTnew=BWT.

ELSE IF (BWTdatediff >= 1).

COMPUTE BWTnew=BWT+(oneday*BWTda-
tediff).

FORMATS BWTnew(TIME®).

END IF.

EXECUTE.

MY =
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Creating Throughput_ATC | DO IF (XDATE.TIME(ATCnew) <= 1.5*60%60).
Compute Throughput_ATC=1.

ELSE IF (XDATE.TIME(ATCnew) > 1.5*60%60).
Compute Throughput_ATC=0.

END IF.

EXECUTE.

11. | Creating Throughput_LOS | DO IF (XDATETIME(LOSnew) <= 2*60*60).
Compute Throughput_LOS=1.

ELSE IF (XDATE.TIME(LOSnew) > 2*60*60).
Compute Throughput_LOS=0.

END IF.

EXECUTE.

12. | Creating Throughput BWT | DO IF (XDATETIME(BWTnew) <= 2*60*60).
Compute Throughput_LOS=1.

ELSE IF (XDATE.TIME(BWTnew) > 2*60*60).
Compute Throughput_ BWT=0.

END IF.

EXECUTE.

13. Analyzing ATC EXAMINE VARIABLES=ATCnew
/PLOT NONE

/STATISTICS DESCRIPTIVES
/CINTERVAL 95

/MISSING LISTWISE
/NOTOTAL.

14. Analyzing LOS EXAMINE VARIABLES=LOSnew
/PLOT NONE

/STATISTICS DESCRIPTIVES
/CINTERVAL 95

/MISSING LISTWISE
/NOTOTAL.

15. | Analyzing BWT and Dispo- | EXAMINE VARIABLES=BWTnhew
sition /PLOT NONE

/STATISTICS DESCRIPTIVES
/CINTERVAL 95

/MISSING LISTWISE
/NOTOTAL.

FREQUENCIES VARIABLES=Disposition
/ORDER=ANALYSIS.

16. | Analyzing ThroughputATC | FREQUENCIES VARIABLES=Throughput ATC
JORDER=ANALYSIS.

17. | Analyzing ThroughputLOS | FREQUENCIES VARIABLES=Throughput_LOS

/ORDER=ANALYSIS.
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2. Syntax for Medical ward

NO.

SUBJECT

SYNTAX

Creating DT
(Discharge Time)

* Date and Time Wizard: DT.

COMPUTE DT=LeaveBedT - DecDcT.
VARIABLE LABELS DT “Discharge Time”.
VARIABLE LEVEL DT (SCALE).
FORMATS DT (TIMES5).

VARIABLE WIDTH DT(5).

EXECUTE.

Creating DTDateDiff

* Date and Time Wizard DTDateDiff.
COMPUTE DTDateDiff=DATEDIF(LeaveBedD,
DecDcD, “days”).

VARIABLE LABELS DTDateDiff.

VARIABLE LEVEL DTDateDiff (SCALE).
FORMATS DTDateDiff (F5.0).

VARIABLE WIDTH DTDateDiff (5).

EXECUTE.

Creating DTnew

* Date and Time Wizard: DTnew

DATASET ACTIVATE DataSet1.

DO IF (DTDateDiff=0).

COMPUTE DTnew=DT.

ELSE IF (DTDateDiff=1 & XDATE.TIME(DT)<=0).
COMPUTE DTnew=DT+oneday*DTDateDiff.
END IF.

MISSING VALUES DTnew (LO THRU 0).
EXECUTE.

VARIABLE LEVEL DTnew (SCALE).
FORMATS DTnew (TIMES5).

VARIABLE WIDTH DTnew(5).

EXECUTE.

Creating BTT
(Bed Turnaround Time)

*Date and Time Wizard: BTT.

COMPUTE BTT=BedCleanT - LeaveBedT.
VARIABLE LABELS BTT “Bed turnaround time”.
VARIABLE LEVEL BTT (SCALE).

FORMATS BTT (TIMES5).

VARIABLE WIDTH BTT(5).

EXECUTE.
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Creating BTTDateDiff * Date and Time Wizard: BTTDateDiff.
COMPUTE BTTDateDiff=DATEDIF(BedCleanD,
LeaveBedD, “days”).

VARIABLE LABELS BTTDateDiff.

VARIABLE LEVEL BTTDateDiff (SCALE).
FORMATS BTTDateDiff (F5.0).

VARIABLE WIDTH BTTDateDiff(5).

EXECUTE.

6. Creating BTTnew * Date and Time Wizard: BTTnew.

DATASET ACTIVATE DataSet1.

DO IF (BTTDateDiff = 0).

Compute BTTnew=BTT.

ELSE IF (BTTDateDiff = 1 & XDATETIME(BTT) <=
0).

Compute BTThew=BTT+oneday*BTTDateDiff.
END IF.

MISSING VALUES BTTnew (LO THRU 0).
EXECUTE.

VARIABLE LEVEL BTTnew (SCALE).
FORMATS BTTnew (TIME5).

VARIABLE WIDTH BTTnew(5).

EXECUTE.

7. Creating ThroughputDT DO IF (XDATETIME(DTnew) <= 4*60*60).
Compute ThroughputDT=1.

ELSE IF (XDATE.TIME(DTnew) > 4*60*60).
Compute ThroughputDT=0.

END IF.

EXECUTE.

8. Creating ThroughputBTT DO IF (XDATETIME(BTTnew) <= 0.5*60*60).
Compute ThroughputBTT=1.

ELSE IF (XDATETIME(BTThew) > 0.5*60*60).
Compute ThroughputBTT=0.

END IF.

EXECUTE.

9. Analyzing DTnew EXAMINE VARIABLES=DTnew
/PLOT NONE

/STATISTICS DESCRIPTIVES
/CINTERVAL 95

/MISSING LISTWISE
/NOTOTAL.
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10. Analyzing BTThew

EXAMINE VARIABLES=BTTnhew
/PLOT NONE

/STATISTICS DESCRIPTIVES
/CINTERVAL 95

11 /MISSING LISTWISE
/NOTOTAL.

11. Analyzing ThroughputDT DATASET ACTIVATE DataSet1.
FREQUENCIES VARIABLES=ThroughputDT
/ORDER=ANALYSIS.

12. Analyzing ThroughputBTT DATASET ACTIVATE DataSet1.
FREQUENCIES VARIABLES=ThroughputBTT
/ORDER=ANALYSIS.
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