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The history of QGIS
Roger Tomlinson was an English cartographer, (1) who is generally considered the father of modern Graphical information systems, Tomlinson created the first GIS to be used by the Canada Land Inventory in the 1960’s and was the chairman of the International Geographical Union’s GIS Commission which he was the chairman of for twelve years and was the President of the Canadian association of Geographers. Roger Tomlinson was the recipient of a host of awards from cartographic and geographic associations such as an award from the Canadian association of geographers which Tomlinson was formerly the president of, Tomlinson also received the James R. Anderson Medal of Honor for Applied Geography in 1995. Tomlinson was born in England and moved to Canada in 1957 where he was hired to head the Canadian land inventory’s mapping project. 
Cartography can be traced back much earlier to Ancient Greece but modern Graphical information systems as in based on a computer based system, the first instances of a documented computer based Graphical information systems are by R. Tomlinson in 1965 (4). In Roger Tomlinson’s report titled A Geographic Information System for Regional Planning, Where Tomlinson details the design and development of his Geographical information system for use by the Canadian land inventory which started development in 1963 with the first implementation beginning in 1965 and with routine use scheduled for use in 1968. This system was developed painstakingly with the help of the Canadian land inventory collecting data and creating maps out of this data which will in turn be prepared for computer input to create a fully computer based geographical system, Tomlinson comments on the need for a computer based system in his report stating “Lack of trained personnel makes it impossible to examine such large amounts of data manually in any sensible time, much less to provide a meaningful analysis of the content” (4) Tomlinson also states the importance of creating data that can be “Related on a Nation-wide Basis” meaning that the data and the Graphical information system being created by Tomlinson and the Canada land inventory can be related to the rest of Canada and isn’t suddenly using some new or unusual way of mapping an area this was achieved with a classification system to classify the data and to ensure that all data is consistent and normalized.
The use of these systems allows for a greater range of versatility with this new graphical information system many of the features of traditional maps and cartographic techniques can be streamlined and completed with a much smaller group of people and much quicker, a feature implemented in the system created for the Canadian land inventory, was the use of forms designed to fulfil the needs of an administrator with minimal training and without the need for a programmer to code the administrators request Tomlinson states that “an administrator could be taught to complete normal form-originated requests in one week” eliminating the need for advanced knowledge of programming or an intensive knowledge of the system should reduce cost while still maintaining an efficient system.

Visual perception

Visual perception is a task undertaken by the visual system with the information gathered being processed by the brain, (5) Ornstein (1975) describes the eye as ‘the most important avenue of personal consciousness’, and it’s estimated that 80 per cent of the information we receive about the external world reaches us through vision.
The human eye is made of several components (6) the pupil changes the amount of light entering the eye by contracting and expanding for example in the dark the pupil will expand to let more light in or in the bright light the pupil will contract in order to limit the amount of light entering it, rods and cones are inside the eye rods are there to assist with vision in low light and the cones are designed to handle brighter light.

When information is received and processed by the eyes and then the information is used by the brain to make a decision whether that decision is a cognitive action or a subconscious depends on the stimulus provided. 
Socio-demographic data

Socio-demographic data is data relating to the demographics of your reports for example if you are conducting a study of rates of smoking in the United Kingdom, socio-demographic data may be interesting data to use to see if the economic and social conditions of the people in the study has any correlation.

Socio-demographic data is data that is relevant to the social or economic status of the people or area you are surveying a common sources of socio-demographic data is from populations censuses (7) a census is the process of collecting and compiling demographic data, another good source of socio-demographic data is from administrative records, this would include information from Health boards and employers. All of this data could be used to find correlation between people’s lives and causes of illness for example people who work with products known to cause respiratory issues such as asbestos. 
The emergence of Geographical Information Systems in various application areas together with end users perception of its use

Geographical information systems first appeared in the early 60’s and were becoming more popular with the help of Roger Tomlinson and the emergence of printers that allowed for the output of maps (9) and later in the 1970’s the US Census bureau were also early adopters of some of the core principles of GIS with large authorities such as Canadian land inventory and the US Census Bureau, this likely pushed Geographical information systems to the forefront as others realized the usefulness of the packages available.  
As computers became more powerful and cheaper the use of widespread GIS became a possibility with user friendly Geographical information systems becoming more popular such as google maps and other consumer based systems that provided a service in a way that worked and was useful to the average person.
An early example of QGIS being used in the health industry is a piece of software called Epi Info 2000 designed to allow public health professionals in the monitoring of outbreaks the official document on what Epi info 2000 is states “for use by public health professionals in conducting outbreak investigations, managing databases for public health surveillance and other tasks, and general database and statistics applications.”(12) Epi info 2000 includes a Geographical information system that is called Epi map 2000. Epi map moved to windows based platforms that allowed for the introduction of graphical feedback and various other methods of interaction.
The theory of Geovisualisation
Geovisualisation is a term that refers to graphical information systems and their tools and techniques that gives the user graphical information. The use of visualisation techniques allows many people to see and comprehend the data that they are seeing much more easily. For example if you were to show the average person a spreadsheet of alcohol consumption rates they would likely be unable to take away any relevant information from such a bulk of data but if this data was shown using a GIS then it would become suddenly much more manageable and understandable to the average person.
GIS allow for the visualisation of large volumes of data making it easier to understand the data.
Microsoft Access as a Spatial Decision Support System

Microsoft access is a piece of software created by Microsoft for the creation of databases. Microsoft Access is said to have been based on a database project named Omega (13) Microsoft Access stores information in a series of tables linked together through the use of either primary or foreign keys, Microsoft Access also allows for the creation of graphs and charts to be through the use of Queries to display the data that the user needs. Microsoft Access also allows for the user to produce reports as shown below that display all of the data that the user requested through their use of either SQL queries or through the use of the Query builder that Microsoft Access offers.

Microsoft Access does not allow the use of map information due to its primary purpose being as a database package, although location information can still be queried so long as the information stored within the database has some type of location identifier. 

 Here a Query showing the amount of Cancer admissions over 10 years sorted by Health board can be seen in this type of view it can be hard to gather any useful information without further analysis. 
[image: image3.png]H S @ -

Database2 : Database- N:\Database2.accdb (Access 2007 - 2013 file format) - Access

EER rove | creae | oamwaloaTa  paTasastTools
S RE R
& B = B Navigaton -
Application  Table Table SharePoint Query Query Form Form  Blank o Report Report Blank
ot Desgn  Lite- Ward Desgn Desgn Form [ More Forms-~ Dedgn feport
Tenpiates Totes Queris Foms Repors

All Access...® «
Searcn. »

o
3
13

Cancer rate 06,07 v
Cancer rate 07,08 csv
Cancer rate 08,09 csv
Cancerrate 10,1 csv
Cancerrate 11,12
Cancerrate 1213
Cancerrate 13,14
Cancerrate 1415

Cancer rate 15,16

i i e s s e e O

Cancer rate 3,10 v

o

Cancer admisions

G

Cancer rate 06,07 ¢

31 Cancer admisions 10yr \

‘ T3 Report Wizard

Labels

Macro

£ Module
191 Class Module

£2) Visual Basic

Macros & Code

- x

a0 - [0

Local Health + | Cancerrate - Cancerrate - Cancerrate + Cancerrate - Cancerrate - Cancerrate - Cancerrate - Cancerrate - |Cancerrate - Cancerrate -

7A1
782
783
A4
785
7A6
787
Wales

10018 10392 10018
8601 8645 8601
14473 15276 14473
7428 7455 7428
4204 4720 4204
8527 8152 8527
2818 2775 2818
57069 58415 57069

10290
5910
7568
6608
4154
8506
2922

6968

10391
5991
7239
5963
2815
7943
2271

4713

10860
5404
8178
4356
32550
7123
2667

43138

10600
5996
5131
s071
2912
6755
32900

45365

10790
6093
9233
5236
a7
7341
4308

6847

10790 10310
6115 6309

10219 819
5288 5676
3841 3587
7085 7888
4515 4823

47853 46789

Datasheet View

0925
28/11/2017

Excel

Recent

Cancer rate 08,09
2 Bsc» QGIS » Heakth data cancer ates

Cancer rate 08,09
2 Bsc» QGIS » Heakth data cancer ates

Cancer rate 15,16

J:» Bsc:» QGIS » Health data cancer rates.

Cancer rate 14,15

J:» Bsc:» QGIS » Health data cancer rates.

Cancer rate 13,14
J:» Bsc:» QGIS » Health data cancer rates.

Cancer rate 12,
o B QOIS » Heolth dta cancerates:

Cancer rate 11,12

J:» Bsc:» QGIS » Health data cancer rates.

Cancer rate 06,07

J:» Bsc:» QGIS » Health data cancer rates.

Cancer rate 10,11 csv
J:» Bsc:» QGIS » Health data cancer rates.

cancer rate 9,10 csv.
J:» Bsc:» QGIS » Health data cancer rates.

cancer rate 10,11 csv
J:» Bsc:» QGIS » Health data cancer rates.

Cancer rate 08,09 csv
J:» Bsc:» QGIS » Health data cancer rates.

Cancer rate 06,07 csv
J:» Bsc:» QGIS » Health data cancer rates.

table159-107

Ji» Bsc » QGIS » Health data cancer rates.

table159-107
Ji» Bsc» QGIS

eFuud>
Ji» Bsc » Datawarehousing

(@ Open Other Workbooks

Search for online templates

Suggested searches:  Business  Personal
A B [

1]

2

3

4

H

6

Blank workbook

We don't have any featured templates right now.

You can use the search box to find a specific template.

Industry

Financial Management

Lists  Calculator

Logs

261943
261943@nptegroup.ac.uk
Switch account

A





In order to make this data more manageable I created a simple bar chart to show the amount of cancer admissions per year for each authority, this is still a messy method of showing data as the amount of data shown clutters the chart and could potentially make it harder to understand. This could be fixed through the use of a more refined query to split relevant data into separate graphs.
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Here a report has been created this is still shows data similarily to any queried Microsoft Access database and again doesn’t provide any graphical representation of data or geographical data. But a report does provide a more aesthically pleasing display of the queried data.
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To make my data more manageable and user friendly I have taken the cancer admissions per 100k population over 10 years for each health board authority and averaged all of the data so that it can be represented in a easier format with less clutter while still showing the user what health boards have either higher or lower cancer admission rates, this pie chart while it does show the user which health board has the largest contribution towards cancer admission rates it does not show exact values. This would still be useful for the analysis of admission rates and helping to determine what areas need to be investigated for potential cancer causing agents. 
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Here a bar chart showing the same data as the above pie chart can be seen, but the bar chart shows a much clearer repersentation of data than a pie chart was able to do. The usage of a bar chart better represents the data that I have created through my usage of queries with more detail than a pie chart could provide.
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QGIS as a Spatial Decision Support System

Graphical information software has some functionality similar to packages such as Microsoft Access it allows the user to store data such statistics on a health issue and also allows for the use of map data to allowing for the display of a map complete with borders. The ability to view geographic data and to analyse the information (13) can help the user to identify patterns or location based data for example finding all instances of violence within 3 miles a school compared with instances of violence within 3 miles of a pub or bar.
Using GIS I have shown the cancer admission rates in each health board of Wales over 10 years, using GIS allows me to display the data based on each location. To create this GIS to assist the local health board in analysing cancer admission rates I have imported a shape files that allows me to display Wales divided into each health board’s authority along with the use of CSV files to give me the data that I need in order to show this information, I joined the CSV and the shapefile to create my maps.
Using GIS I was unable to display the data for 10 years in one picture unlike access which allowed me to display the admission rates for each year on a bar graph, but GIS does allow for all of the Admissions to be displayed on a map of Wales and then colour coded to display areas that have a higher rate of admissions per 100k looking at the map you can instantly see what areas have the highest rate of hospital admissions due to cancer unlike Microsoft Access.
Cancer rates per 100k in wales for 2006 to 2007 and 2009 to 2010
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This is the first major change in admission rates, until 2009 the rate of admission per 100k is consistent apart from slight variations here the first major variation takes place.
Cancer rates per 100k in wales 2011 to 2012 and 2012 to 2013
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A comparison of a non-visual vs a visual solution

Using both a visual solution such as GIS and using a non-visual representation which in this case is Microsoft Access has allowed me to gather samples of how each systems work and the benefits and drawbacks of each system. 
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Above is a report that has been created by using Access’s Report function the report shows the total admissions for each health board on each year between 2006 and 2016 here the information can be clearly seen and the user can see how many people have been admitted to each health board per year and how many people have been admitted to hospital on a cancer related illness in all of wales for each year. An obvious issue with data such as this is that there is no information on how large each health board is or how many people that the NHS will deal with in overall in that area, for example health board 7A3 and 7A1 seem to have the highest amount of admissions for cancer but there is no data on how many people are in these health boards just metrics for cancer admissions this is an area where socio-demographics would be increadibly useful in determining why the cancer admission rates seem disproportionately high.  
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Here is a pie chart that shows the average per 100k people over 10 years. This means that this pie chart is much fairer than the report above as the admission rate is per 100k rather than total admissions this pie chart also shows a key that will inform whoever is using the pie chart about what colour relates to what health board, unlike the report above this pie chart unfortunately doesn’t give any figures on the numbers behind creation of the pie chart it just gives the user a rough idea of what health board has the highest number of admissions due to cancer averaged over ten years. Obviously a pie chart is a visual solution created from a non-visual database solution.
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This is a map of wales and the cancer admissions per 100k with dark blue being the highest amount of hospital addmissions due to cancer and light blue corresponding to the lower end of the spectrum. With a map of this kind you can instantly see what areas in wales have a high cancer admission rate, this allows for an average user of to instantly recognise where problem areas are unlike the access solution which either requires the user to view a large amount of data with no indication of where it is located or the user would need to know the health boards in each district so that the user could recognise what area has the highest admission rate.
A Geographical information system such as the one that I have created to display the cancer admission rates per 100k is an incredibly useful tool and can be used to carry out much more complex tasks than just finding the cancer admission rate in a set area. When compared to other solutions such as my access database solution the Geographical information system provides the user with a much easier to interpret. Geographical information systems allow for a easily understandable source of data but they can lack some of the detail of solutions such as access which is able to display all of the information and you can manipulate the data through the use SQL and the create of charts and reports based on those SQL queries. I also found Microsoft access to be a much easier package to use and a much more pleasant experience when compared to creating a Geographical information system.

How could GIS be utilized for Healthcare information analysis

Geographical information systems can help to analyse the data provided by the healthcare industry by allowing the visulisation of data, in a study carried out (10) it states that “GIS allows organizations to display geospatial data related to their business sector. The majority (eighty-four percent) of respondents used GIS to display service-area population demographics” this study focuses on the current use of GIS in the health industry and how health organisations in California have begun using Geographical information systems to investigate health issues and finding trends and patterns in the population using GIS. This could also help with the prevention of hazardous trends, an early example of this is John Snow who mapped all reported instances of a cholera outbreak in London through the use of a map and then manually creating dots to indicate where each of case of cholera was from and how the cases were centralized around a certain pump which then had it handle removed by the local authorities. The ability of GIS to allow geographers to analyse information at a much quicker pace when compared to traditional methods makes it an incredibly useful resource for all industries that require any geographical data (14).
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