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Research context

The industrial partner is Digital Health and Care Wales. They
are a branch of the NHS that ensure digital services are used
effectively to improve healthcare in Wales.

The researcher is a student at UWTSD studying Data and
Information Systems, and an employee of DHCW in the
Information Services department working as a Data Analyst.

An electronic prescription service (EPS) [1] uses computers to
write and manage health prescriptions. These prescriptions can
be sent directly to pharmacies for collection.




» The research problem is that health care has a
significant impact on carbon emissions in Wales.

» The electronic prescription service could be having an
Resea rCh impact to reduce these emissions but there is no
evidence of this.
Problem

» There needs to be a thorough investigation using data
analysis and visualisation techniques to produce a
product that is going to inform on this problem.




Aim

To analyse and evaluate whether the implementation of the EPS in Wales has had an impact
on carbon emissions.

Objective 1

To critically evaluate the state of carbon emissions related to healthcare before and after the
introduction of the EPS in Wales.

Objective 2

To critically compare the impact of introducing an EPS on carbon emissions across different
regions/countries.

Objective 3

To assess the impact of carbon emissions across different prescribing health boards

Objective 4

To investigate the correlation between the adoption rate of the EPS and the levels of carbon
emissions across Wales.

Objective 5

To identify and evaluate additional factors that may influence the impact of the EPS.

Research Aim &

Objectives




[1] Benefits of EPS: reduction of medical errors relating to
E handwriting, reduction of waiting time for medication, lower carbon
-« emissions.

[2] Implementation in other countries include Canada, [3] Sweden,
and [2] Estonia.

[4] Limitations: global implementation of National Council for
Prescription Drug Programs coding scheme.

Literature
Review

[5] Impact of the healthcare sector on carbon emissions: In 2019, 25
X megatons of carbon were produced in England alone because of the
NHS.

v [6] Visualisation: Drive time analysis, [7] Geographical Information
Systems (GIS), [8] Power BI, Arc-GIS, R, Python.
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[9] The philosophy is Positivism. It is the belief that knowledge is
based on experiences of real phenomena in the real world.

[10] The approach is Deductive. Deductive approaches include having
a theory/hypothesis, and then designing a research strategy to prove
the hypothesis.

[11] The limitations involved with this project include the lack of
ArcGIS licenses held by Digital Health and Care Wales. Another
limitation is that other departments less involved with the project
could miss the deadlines as they aren’t considered a priority for
them.

[12] There are ethical issues involved because personal identifiable
information is included in the dataset. There is no risk of physical
harm, but the researcher could feel stress.




Development
Methodologies

[18] The software development methodology is
Feature Driven Development (FDD) which is
suitable because it is agile.

The following process will be followed for the
methodology

Develop the overall model
Build a feature list

Plan by Feature

Design by Feature

Test and review

Deploy and Integrate




Validity, Reliability, & Generalisability

[13] There could be validity concerns

use of qualitative data helps validify
the findings and the project. The
people involved in this project are
skilled data analysts with experience
using healthcare data which increases
validity.

when the researcher is considering the
EPS ‘impact’ on carbon emissions. The
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[13] Reliability of this project is high
because of the factual and statistical
data used. The reproducibility being
high also increases the reliability
because when data is qualitative then
the use of researcher shouldn’t vary

it should return the same conclusions.

the results. If the project was repeated
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[13] The project has good
generalisability because the findings
could apply for other healthcare setting
using a similar service, either in Wales
or globally. These services could follow
the methodology and structure. The
project could also encourage other
sectors to implement similar services.
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[14] Qualitative data: Electronic Prescription
Dataset, Carbon emissions dataset, surveys,
interviews.

[15] Data Evaluation: Descriptive analysis
techniques will be used. Analysis will
investigate prescription uptake, travel
\ distances, and carbon emissions across Wales.
Data \ [16] Comparisons will also be made. Drive-time
\ analysis will be done using GIS.
. s | Null hypothesis: There implementation of the
COlleCtlon / Evaluatlon EPS in Wales has no significant impact
\ on carbon emissions.

[17] t-tests are a good way of testing
hypothesis. The following relates to this
project:

Alternative hypothesis: The implementation of
the EPS in Wales has a significant impact
on carbon emission.
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Resources/Planning Materials

The only hardware required is an individual laptop. A
monitor would be useful for an extra screen and working
quicker.

The software essential for the project include SQL
Management Studio 2019, Microsoft Power Bl, and ArcGlS.

Regarding Human Resources, only the researcher and
manager will be involved in the process. A survey will
include 100 staff member responses.




Project Plan

Gantt Chart of Project Tasks (Sep 2024 - May 2025)

Tasks
s Task Duration

Report Final

Data Visualization (PowerBI)

Data Visualization (ArcGIS)

Report First Draft

Interim Viva

Data Analysis for Survey Results

Tasks

Data Analysis for EPS Effect on Carbon

Data Collection (Survey Results)

Data Collection (NHS Database)

Literature Review --

Software Download Approval
Project Planning
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Thank you for watching this
presentation

» https://youtu.be/KLLIJcZiyaeQ




