MSc Digital Transformation
for the Health and Care Professions
BMDS7005


Evaluating the Impact of Transitioning from Paper to Digital Solutions in a Healthcare Setting

Dissertation submitted in partial fulfilment of the award of
Master of Science in Digital Transformation for the Health and Care Professions


Matthew Pinnock
2208296
6th May 2025



[bookmark: _Toc197448545]Declaration

This work has not previously been accepted in substance for any degree and is not being concurrently submitted in candidature for any degree.
		[image: A black and white image of two hearts

AI-generated content may be incorrect.]
Signed……………………………………………
		06/05/2025
Date………………………………………………


I confirm this essay is my own original work and does not include text created by a generative artificial intelligence tool

[bookmark: _Toc197448546]Abstract 

This paper evaluates the impact of transitioning from paper-based to digital systems within Powys Teaching Health Board, focusing on operational efficiency, staff well-being, and environmental sustainability. Through a mixed-methods approach involving surveys and interviews, the study explores how digital systems influence healthcare delivery, staff productivity, and the broader organisational ecosystem. Key findings reveal a strong preference for digital systems due to improved access to information, reduced human error, and enhanced workflow efficiency. However, challenges persist, particularly among older staff who report inadequate training and digital literacy, leading to increased stress and reduced confidence. The study also highlights concerns about the environmental impact of datacentres, including electricity consumption and heat dissipation, which may offset the perceived ecological benefits of going paperless. Interviews with technical staff further underscore the need for sustainable infrastructure and transparent cloud provider practices. The dissertation concludes that while digital transformation offers significant benefits, it must be implemented inclusively and sustainably. Tailored training, continuous professional development, and environmentally conscious procurement strategies are essential to ensure that digital systems enhance both staff experience and organisational performance.
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Chapter 1: Introduction

[bookmark: _Toc197448552]1.1 Background and context 

This thesis endeavours to evaluate the effects of transitioning from paper-based to digital systems in the healthcare sector and the effects migrations have on the staff who must use these digital systems. A relevant area to focus this study is on Powys Teaching Health Board, a healthcare service provider based in mid-Wales in the United Kingdom. Powys Teaching Health Board is an organisation which provides healthcare to the residents of the Powys County and residents across just the border in England.  Powys Teaching Health board covers a geographically large part of Mid-Wales. Much of the secondary care provision for Powys patients is provided by neighbouring Welsh Health Boards or by trusts across the border in England, such as Shrewsbury and Telford Hospital Trust or Wye Valley NHS Trust. This is true for both elective and emergency patients (Pinnock, 2023).

The health board employs a vast number of clinical and administrative staff who contribute to the patient care of the residents of the Powys County. The clinical staff will primarily run clinics for patients in a Secondary Care setting, whilst the administrative staff provide the necessary support to enable the clinicians to plan and run their clinics accordingly. Since the advent of the National Health Service (NHS), staff working for the health board have used paper-based systems to carry out their job roles. Over the past two decades, there has been a mass introduction of computerised, digital systems that staff now use to carry out their roles. Many of these digital systems have replaced the paper-based systems that many staff have been familiar with using. As the health board has a duty of care not only to the patients of Powys, but to its workforce, this study explores and challenges the notion that digital systems simply make life easier for the staff using them. There could well be evidence that digital systems contravene this notion due to several factors surrounding the staff using them, i.e. age, level of digital literacy, the willingness to use such systems and the attitude towards using them in the first instance. These implications could in turn have a negative impact of the work/life balance of some staff in the health board as everyone must increase their digital skills in their job roles (Green, Felstead and Gallie, 2003). 

Over the past three decades, there has been a massive change in the way that people use digital technology in the workplace of both public and private sector organisations. In the 1990’s decade, whilst computers did exist, they were used as an aid to people’s workload rather than an integral system needed to do their role (Bruno, Mcquarrie and Torgrimson, 1992). In educational establishments, digital systems in their infancy were used to aid teaching in addition to traditional methods like chalk and blackboard. In healthcare, clinicians and administrative staff used paper-based systems to carry aid their duties, for example, patients records from various patient clinical tests residing in a secure cupboard in a hospital.

As the years have gone on, the reliance on digital technology to carry out work roles has significantly increased (Campbell et al., 2007). As digital technology has evolved, the art of the possible has also changed in terms how digital systems aid healthcare workers in carrying out their task, to full reliance on these technologies in some cases (Marinos and Briscoe, 2009). Digital systems are now an integral part people’s lives, not only in the workplace but in personal situations too. The way that people work, communicate and learn is rapidly changing, even the way children and young people entertain themselves has changed dramatically in the last ten years (Andersson, 2022). Smartphones are now considered an essential tool in the workplace and many people now use them as a pastime to play games, do online banking, search for information and even plan their lives.
In addition, cloud computing has changed the way personal and sensitive data is stored. Unfortunately, even though smartphones present a very quick way to access a patient record for example, that data needs to be transmitted between the smartphone and the datacentre where the data resided. Historically, data privacy with paper-based systems was not so much of a worry if patient records were locked away in a secure cupboard in a hospital site for example. Now that smartphones can be used to access patient records, there is an increased risk of data breaches in between the endpoints of cloud server and smartphone (Khan and Shah, 2016).
As cyber criminals have always sought to exploit any vulnerabilities, they can find in computer systems that connect to the internet, the risk is increased by the fact that cloud datacentres now hold all this sensitive data as opposed to it remaining on-premise in a hospital for example, with a firewall protecting the data on the inside. In a traditional on-premise setup, this data could always be accessed remotely via a Virtual Private Network (VPN). Whilst cyber criminals could have sought to exploit any vulnerabilities in between that connection, the data would still remain on the premises and would be accessible even if the internet was disconnected and the site network was not accessible remotely.

With the introduction of cloud computing, if the datacentre is subjected to a cyber-attack, what happens in terms of a healthcare worker’s reliance on accessing a patient record to make an informed decision on their elective or non-elective care plan? Personal and sensitive data has become an extremely lucrative incentive for cyber criminals to target. The problem appears to get worse as data breaches can result in theft of one’s identity, cyber criminals committing financial fraud and illegal or inappropriate use of one’s identify, private and sensitive information.
Whilst the use of digital technology yields many benefits over using traditional paper-based systems, there are further issues that are presented as a result of migrating to digital systems in the healthcare sector. Digital inequality or digital illiteracy is an issue, for example, many healthcare workers who started their careers in the baby boomer generation (people born between 1946 and 1964) did not ‘grow up’ with technology as opposed to people who started their careers or were born in the millennial generation (people born from 1981 to 1996) (Hunter, 2020). Whilst many people from the baby boomer generation have taken active steps to become familiar with digital systems and improve their digital literacy, many others either struggle to familiarise themselves with digital systems for different reasons, or they simply choose not to. This presents the problem of digital inequality (Schreurs, Quan-Haase and Martin, 2017). 
In addition, whilst digital and computer systems are efficient, convenient and save time in some respects, these systems often do suffer from unreliability in terms of software bugs, glitches and systems outages. These three issues disrupt essential services within healthcare and beyond. With paper-based systems, the risk was far lower as the availability of the systems was almost fully guaranteed. Those healthcare workers who lack digital literacy often have no other option but to try using these digital systems to the best of their ability, this can lead to human error and wasted time if the same persons have not been adequately trained to use digital systems to carry out their roles effectively, presenting a technical divide in the staff using them (Ab Aziz and Mohamadali, 2015).
Lastly, there are environmental issues to consider with the number of digital systems being used in healthcare, local authorities and beyond. In the age of the 5th Industrial Revolution (5IR), the use of Artificial Intelligence (AI) and cloud computing is growing exponentially (Pang, Lee and Murshed, 2023). The issues to consider relate to the environment. Whilst the narrative of governments across the world is to reduce global carbon emissions, one has to question that even though migration to digital systems saves trees being cut down for paper and paper wastage in terms of printing, what are the environmental implications on the sheer amount of datacentres that organisations such as Microsoft, Google and Amazon must continue to build to accommodate our growing needs for data storage. These datacentres will contribute to carbon emissions by the manufacturing of equipment like data switches and servers, the electricity required to run these datacentres constantly and the heat generated from the infrastructure equipment contained in these datacentres. The question is, are we now counteracting the positive initiative of saving the planet by reducing carbon emissions, ultimately increasing environmental waste and the costs associated with this (Siddik, Shehabi and Marston, 2021)?






[bookmark: _Toc197448553]1.2 Problem statement  

There is no doubt that digital systems are useful and somewhat powerful tools to aid healthcare workers in their roles by helping bring healthcare into the 21st century, improving patient outcomes, and make operating in a healthcare environment more efficient, whilst saving time for workers. Considering the advantages of migrating from paper-based to digital systems, there are a vast number of challenges and risks associated with doing so.
Digital systems have now become the standard in the healthcare setting, this standard has a number of limitations (Fig. 1.1). The potential lack of accessibility of data for patient records due to a system outage for example, the increased risk of data loss or damage, for instance a cyber-attack like the year 2017 Ransomware attack on NHS England (Mohurle and Patil, 2017). Also, the complexity and difficulty presented by the lack of systems interoperability, for example, NHS England and NHS Wales using different digital systems, making it difficult for Welsh clinicians across the border to readily access important patient information sitting in NHS England data repositories when Welsh resident patients have received elective or non-elective care across the border in England.
Many healthcare workers struggle with digital literacy as they feel like they have not been adequately trained to use digital systems as opposed to paper-based ones which do not require any digital literacy to use. Some users of these digital systems often do not feel confident to voice their concerns to their managers and will attempt to ‘put their best foot forward’ when using these systems for their work. The result is that the patient data stored may not be consistent or even correct if the user does not have confidence in using the system.

If the perception of workload for staff in the healthcare setting is increased by the introduction of digital systems over paper-based, this presents a negative effect on the work/life balance of these individuals. They may feel that further time must be spent after working hours training for systems they struggle to use or by simply completing further administrative tasks to give themselves assurance that they have made no errors in the work they have undertaken. If healthcare workers reach a point where they have little to no confidence in the accessibility and accuracy of digital patient data, they much needed support for clinical decision-making becomes null and void.
With the current socio-economic issues faced in the world today, there is a risk that the potential lack of technical expertise is not there to harness the required knowledge to develop robust and effective digital systems for the healthcare sector (Karl and Sutton, 1998). Many technically skilled workers, such as DevOps engineers, Programmers and Technical Architects are leaving the public sector to take up employment in the private sector where salaries are noticeably disproportionate (Reuben, 2022). This drives up the cost of the development of healthcare systems as organisations need to source their Electronic Health Record (EHR) systems through private companies as opposed to them being developed in-house. This financially squeezes the public sector further, leaving less money available for training staff who ae already dubious or not confident in using these digital systems (Robertson et al., 2017).
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[bookmark: _Toc197448554]1.3 Rationale for the study 

The purpose of this dissertation is to evaluate the benefits and dis-benefits of migrations from paper-based to digital systems in the healthcare sector. The evaluation will give insight into what it means for healthcare workers when using digital systems to carry out their roles within the workplace. The evaluation will give guidance to the people who make policies in the healthcare sector, whilst providing information to senior leaders within healthcare sector organisations in relation to mental health and well-being of their staff. This dissertation also looks at the impact of these migrations in the workplace and their effect on staff in terms of digital literacy, availability of digital systems during worktime and how this impacts organisations as a whole. 


[bookmark: _Toc197448555]1.4 Aims and objectives of the evaluation
In healthcare, there is a framework that provides objectives for healthcare providers to establish well-being or satisfaction within its setting. Initially, there was a triple aim which later became a quadruple aim (Fig. 1.2). While the Triple Aim began in the U.S. and became a global model for healthcare reform, it overlooks the essential role of healthcare workers in driving improvements. To address this, Sikka, Morath, and Leape (2015) propose expanding it into a Quadruple Aim by adding a fourth goal: improving the work experience of healthcare staff to enhance the overall quality of care. 
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[bookmark: _Toc197441832]Figure 1.2 Diagram of the Quadruple Aim


The first objective is to assess in detail the impact of digital systems on the operational side of patient care. The factors that the thesis will consider includes: 

· How accessible digital systems are in the healthcare setting
· Ways of communication and if they are applicable to and effective for healthcare workers
· The time taken to access digital systems as opposed to paper-based
· What healthcare workers perceive as quality in relation to digital systems

Using guidance of the first aim, this objective will determine whether digital systems build on or reduce patients` experience with healthcare services in NHS Wales.

The second objective is to evaluate how the use of digital systems influences outcomes in relation to patient services in NHS Wales. The thesis will:

· Question whether digital systems maintain continuity of patient care
· Identify whether digital systems contribute to proactive operational strategies in terms of preventative care and lessons learned
· Question how digital systems influence long-term illness management in the patients of NHW Wales

This objective aligns with the second aim by determining whether digital systems help healthcare providers to get betters outcomes for their patients by analysing healthcare workers responses to using digital systems over paper-based.

The third objective is to analyse the effect on socio-economic benefits when migrating from paper-based to digital systems. The thesis will look at:

· How cost effective the use of digital systems is over paper-based
· How much human resource is used to maintain digital systems
· If the increase in human resource presents a burden on administrative tasks

This objective aids the third aim by evaluating whether migrating to digital systems over actually contributes to cost saving measures and strategies set out by healthcare organisations, or whether it actually increases costs in other areas by stealth.

The fourth and final objective is to examine the effects of migrating from paper-based to digital systems on healthcare workers, such as clinicians. It will identify:

· If there is an improvement in terms of workload efficiency and workflow
· If healthcare works are happier with their work using digital systems as opposed to paper-based
· If the use of digital systems makes healthcare workers` perception of workload has increased and if they feel ‘burned out’ as a result

This objective addresses the fourth aim by evaluating how healthcare workers taken on and adapt to the implementation of digital systems, and the effects upon them (Table 1.1).
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	Objective
	Details

	1. Assess impact of digital systems on operational side of patient care
	- Accessibility of digital systems in healthcare
- Communication methods and their effectiveness for healthcare workers
- Time taken to access digital systems vs. paper-based
- Healthcare workers' perception of quality in digital systems
Aim: Determine whether digital systems enhance or reduce patient experience in NHS Wales

	2. Evaluate influence of digital systems on patient service outcomes
	- Continuity of patient care
- Contribution to proactive operational strategies (preventative care, lessons learned)
- Influence on long-term illness management
Aim: Determine if digital systems help healthcare providers achieve better patient outcomes by analysing healthcare workers' responses

	3. Analyse socio-economic benefits of migrating to digital systems
	- Cost-effectiveness of digital systems vs. paper-based
- Human resource usage for maintaining digital systems
- Impact of increased human resource on administrative tasks
Aim: Evaluate if migrating to digital systems contributes to cost-saving measures or increases costs in other areas

	4. Examine effects of digital systems on healthcare workers
	- Improvement in workload efficiency and workflow
- Healthcare workers' satisfaction with digital systems vs. paper-based
- Perception of increased workload and burnout
Aim: Evaluate how healthcare workers adapt to digital systems and the effects on them










[bookmark: _Toc197448556]Chapter 2: Literature review 

The literature review is a key part of an academic study offering a comprehensive view on existing research on the transition of paper-based systems to digital in healthcare. It explores common themes, debates, and methods, while identifying gaps, inconsistencies, and supporting evidence. By reviewing diverse sources, it provides context for the research problem and highlights this study’s originality and relevance. 

The literature review follows the IMRAD structure (Introduction, Methods, Results, Discussion), framing how sources were selected, analysed, and interpreted. It examines the impact of digital system adoption on healthcare staff and their work-life balance, exploring scholarly consensus, disagreements, and gaps needing further study. Critical analysis highlights key trends, frameworks, and methodologies that have shaped the field today.

[bookmark: _Toc197448557]2.1 Search and selection strategy 

This literature review is intended to give a relevant, structured and meaningful approach to the analysis of literature used for the theme of issues surrounding the use of digital systems over paper-based and the effects that will have on healthcare workers in public sector organisations such as NHS Wales.

The selection strategy uses a thematic approach, organising the literature review to critically analyse, identify gaps and give additional insight around key themes relating to the quadruple aim:

1. The accessibility of digital systems in a healthcare setting
2. If the implementation of digital systems actually improves healthcare outcomes for patients
3. The cost-effectiveness of digital systems in the operations of a healthcare setting
4. The effect that the implementation of digital systems has on the work/life balance of staff in a healthcare setting


[bookmark: _Toc197448558]2.2 Selection process 

A review of existing literature was undertaken to identify information that shows trends in issues related to the implementation of digital systems in a healthcare setting. The selection process was comprised of various key words and phrases used when searching internet databases for articles and other literature. The search words and phrases included:

· Migration from paper-based to digital systems
· Healthcare setting
· Electronic Health Records
· Healthcare organisation operation
· Work/life balance
· Adoption
· Cybersecurity, data protection, data quality, sensitive information
· Digital Transformation

Boolean operators were used with these key words and phrases where applicable. “AND”, “OR” and “NOT” were all used when searching literature databases for this review, combinations of the above were also used. 

Quotation marks are used for exact phrases, the operator “AND” narrows the search, the operator “OR” broadens the search and the operator “NOT” excludes specific terms.

Examples given of some searches are included:

1. “Digital literacy” AND “healthcare staff”
2. “Digital systems” OR “paper based”
3. “Public sector pay” AND “private sector pay” 
4. “Pay gap” NOT gender



[bookmark: _Toc197448559]2.3 PRISMA flowchart

PRISMA stands for Preferred Reporting Items for Systematic Reviews and Meta-Analyses. It is a widely used evidence-based set of guidelines designed to help researchers transparently report the rationale, methodology, and findings of systematic reviews and meta-analyses (Page et al., 2021). The PRISMA guidelines is used in this study for identifying all types of literature relevant to the thesis.

Identification of studies via other methods
Identification of studies via databases and registers


Records identified from:
Websites (n = 5)
Organisations (n = 1)
Citation searching (n = 0)
etc.
Records removed before screening:
Duplicate records removed (n = 12)
Records marked as ineligible by automation tools (n = 0)
Records removed for other reasons (n = 2)
Records identified from*:
Databases (n = 134)
Registers (n = 23)


Identification







Records screened
(n = 157)
Records excluded**
(n = 143)





Screening

Reports not retrieved
(n = 3)
Reports sought for retrieval
(n = 6)
Reports sought for retrieval
(n = 37)
Reports not retrieved
(n = 24)





Reports excluded:
Irrelevant to argument (n = 1)
Lack of statistical evidence (n = 2)
Reports excluded:
Irrelevant to study (n = 18)
Lack of evidence to back up thesis arguments (n = 22)
Reports assessed for eligibility
(n = 3)
Reports assessed for eligibility
(n = 119)




Studies included in review
(n = 55)
Reports of included studies
(n = 24)

Included
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[bookmark: _Toc197448560]2.4 Effects on organisational operation

Schabetsberger et al., (2005) highlighted that researchers identified differences between paper-based and digital communication methods in health care regions in Austria. Their goal was to gradually replace the paper-based exchange of medical documents with a distributed, shared electronic medical record system. Details of any issues regarding interoperability was not pointed out in the article, even though they identified that it was eight percent of all clinic and discharge letters sent out to patients, the received feedback cited was organisation, and methodical difficulties were overcome, unfortunately, there could have been external factors not relating to the use of digital systems that overcame those difficulties.
A study conducted by Houten et al. (2024), included the consideration of the potential advantages and disadvantages of digital consent taking into account consent-related litigation. Whilst their argument for using digital consent may present advantages for the NHS, including cost savings, this consideration does not cover every scenario when applying it to patients of certain demographics. For example, a large percentage of the patients of the Powys County in Wales are in the baby boomer and silent generations. A portion of these patients do not have access to the technology to use digital consent. This means that potential time savings will not be realised in all scenarios, resulting in digital systems not being applicable in some cases.
An article published by Stephen Walsh (2004), gives clinicians’ perspective on EHRs and what may affect patient care. Van Ginneken (as cited in Walsh (2004) observed that many computerised medical record systems are rejected by clinicians because they lack a narrative or “story-like” structure reflecting the complexity and emotional nuance of clinical work. Clinicians often connect with this narrative approach due to the nature of their roles. When digital systems fail to capture this intuitive, human-centred usability, many clinicians struggle to adapt, leading to frustration over data entry and administrative tasks that feel disconnected from their professional practice.
Another issue relating to the use of digital systems over paper-based is the quality of the data, information or documentation stored in electronic data repositories. Even though most people affiliated with or working in the healthcare sector are aware that documentation relating to healthcare must be completed to the highest standard, another article found that “The evidence is not clear on which one of the two forms of documentation (paper-based versus electronic health records is more qualified.” (Akhu‐Zaheya, Al‐Maaitah and Hani, 2017). To delve into this further, this study was conducted using a descriptive, comparative and retrospective design on a number of patient records from two healthcare establishments, they were audited. The findings were that EHRs fared better than paper records for their structure and the process of retrieval. Considering the data quality for the EHRs, it was found that that data quality was not as accurate as paper-based due to the operation the nurses were working under. This identified that senior leadership within certain organisations need to consider what support may be required for their staff working with these digital systems, and how the pressure may impact their work/life balance.
Tsai and Bond conducted a study in 2007 to compare electronic records with paper records in mental health centres. The objective of this study was to examine whether the medical information contained in EHRs is faster to retrieve than traditional paper-based records (Tsai and Bond, 2007). Documentation that was collated before the implementation of the digital system was compared at three mental health centres. The finding was that “On average, electronic medical records were 40% more complete and 20% faster to retrieve.” (Tsai and Bond, 2007). There is a gap in this study as it appears that the complexity of each case was not considered as a factor. Even though this is the case, the study does back up the notion that retrieving electronic records contained on a digital system is faster than retrieving paper-based records. This is particularly true for certain scenarios where medical records of patients who are treated in different demographics take longer to retrieve where digital systems differ, for example, an NHS Wales Health Board and an NHS England trust.
Digital systems interoperability is another issue faced by healthcare workers when needing to access patient information or records to carry out their work. Even though Jardim (2013) article outlines the advantages of systems interoperability, it does not address the aforementioned issue where different authorities use different systems which do not talk to each other, however, it does identify that there is an interoperability problem (Jardim, 2013). In an ideal world, patient records would be retrievable from anywhere in the country despite where a patient lives or is treated, but this is simply not the case as where a paper-based record can be scanned and sent via secure mail, it cannot be updated in real-time and further administration is required to update the patients record to match each location where they have been treated. This adds to the stress and pressure on healthcare staff to deliver care in a timely manner.
As with any implementation of digital systems when migrating from paper-based, a project always consider the lessons learned before, during and after the process of diagnosis and procedure codes. Stausberg et al. (2003) study aims to focus specifically on the methods in relation to patient records on both a digital and paper nature. The study critically analysed other studies undertaken identifying that methodology not sufficient enough was used, in particular the method used was transformation undertaken by a single individual used in most of the authors` studies. The limiting of the generalised methods led to a restricted reproduction. The methodology was a common approach in the findings of the studies undertaken. There was no emphasis on what is needed to improve the methods for comparing the implementation of digital systems over paper-based.
Interactivity with digital systems is another factor that affects clinicians or users` perspective on these systems. Rodriguez et al. (2002) study was undertaken specifically to identify the impact on the types of digital system interfaces and how users react to using them. The notion is that a digital system interface of an EHR for example, could produce a better outcome to improving their job role when the interface is easy to use, relates to the “story metaphor”, and leads to a high standard of user efficiency, easing the adoption process of these systems. Whilst the study does suggest more satisfaction from clinicians regarding digital systems over paper-based systems, the study unfortunately does not emphasise the average age of each clinician who took part in the study.
The perceptions of data quality derived from the use of an EHR, including the standardisation of the process used to record patient data was studied by Joukes et al. in (2019) to evaluate the impact on healthcare workers when using digital systems as opposed to paper-based. The objective of the study was to examine whether using an approach that’s both standard and structured gave a difference in insight from various clinicians using the EHR. Before the implementation of a new digital system hosting the EHR, questionnaires were sent out before and after the change in the organisational operation standard. This goes to show that not just the implementation of a new digital system replacing paper-based is needed, but what is integral to this action is the review and adoption of an operational standard that meets the needs of the staff using digital systems. The use digital systems need a lot more consideration in terms of how data is used, retained and shared, this is just one aspect of an operational standard within a healthcare organisation. If this need is overlooked, the successful operation of healthcare department may not happen.
Even though the study by Shabbir et al. (2010) reviews the time taken to retrieve medical records using a digital system compared to a paper-based one, demographics remain an important factor to consider, particularly in a developing country like India. As most are aware, general infrastructure in developing countries can pose an issue when presented with the notion that digital systems over paper-based is the way forward. Shabbir et al. (2010) found that electronic medical record (EMR) systems can be implemented in eye hospitals without significantly affecting consultation times or documentation tasks for optometrists. However, they note that additional time, motion studies involving ophthalmologists are needed to fully understand the EMR system’s impact on clinical workflows in these settings. Following the study, the difference between infrastructure in a developing country and a developed country was null in terms of statistics. The study does not state which part of the country was used, so it does not support the notion that digital systems are instantly better world-wide. There are rural areas in developed countries such as England that suffer from sub-standard infrastructure, like community hospitals that do not have enough internet bandwidth to access electronic patient records in real-time.
On the subject of accessibility, limitations in network infrastructure are crucial in the productivity of healthcare staff, even in developed countries where infrastructure is deemed above-standard (Benson, Akella and Maltz, 2010). From this study, it is evident that there are many factors contributing to the lack of accessibility at certain times. The study was specific on cloud datacentres. Due to factors such as power outages, software bugs, cybersecurity attacks and many other computer network related issues, the accessibility of EHRs is never optimal. In a world that has not become reliant on digital technology to provide healthcare and other essential services, system outages result in the loss of time and cost any organisation money when they happen. There are always steps that Infrastructure Engineers can take to mitigate the risks of a system outage, but it is virtually impossible to eliminate that risk.
Ilie et al. (2009) study undertaken on the effects of accessibility of digital systems for clinicians, aims to find out whether logical access has a direct impact on EHR use of intentions. The study found that clinicians were less likely to accept using EHRs to aid their decision-making relating to patient care. “We conclude that accessibility is an important factor that limits acceptance of complex IT such as EMR.” (Ilie et al., 2009).
In relation to organisational operations in the healthcare sector, there is a consensus that although the implementation of new digital systems over paper-based ones presents several challenges, many of these can be addressed if organisations review their operational models and ensure they support the effective use of digital systems to deliver the intended benefits to end users (Senbekov et al., 2020). As the generations move forward, the adaptation of digital systems will continue to become commonplace as people born in the millennial era have grown up using digital technology and are less likely to experience digital illiteracy.
 
[bookmark: _Toc197448561]2.5 Effects on staff well-being, training and work/life balance
 
A study conducted by Kuek and Hakkennes (2019) examined digital literacy levels in a healthcare setting and what impact the differences have on healthcare staff in relation to digital information systems. Nearly one quarter of respondents reported that they experience issues with anxiety when using digital systems in healthcare. The majority (70%), instead, stated that they feel their digital literacy levels were above average, showing that in every organisation, there will be some who do not feel digitally adequate to use these systems effectively to carry out their roles (Kuek and Hakkennes, 2019). The article reflects organisational diversity in terms of age and the length of service associated with older healthcare workers.
Ondogan, Sargin and Canoz (2023) highlighted that the effects of the use of an EHR is more favoured by doctors compared to nurses. Reviewing the basic problems encountered by this study participants, the highest-ranking issue was “increased workload”. “Although printed records cannot be completely eliminated, the use of EMRs by nurses can be increased by encouraging the creation of medical records that need to be created by nurses in electronic format and their use in teamwork.” (Ondogan, Sargin and Canoz, 2023). Could it possibly be the case that not enough people from a nursing background are consulted when developing EHRs running on digital platforms? The article does not detail the reasons why doctors found more favour in the use of EHRs, but it is clear that nurses feel their involvement in the development of these systems is integral. 
In a study conducted to examine whether workers` digital competency in the healthcare sector increases by simple use of new digital systems, a project was initiated using well known guidelines and methodologies to analyse evidence-based medicine. As Nascimento, H. M. Abdulazeem, et al. (2023) report, “Based on the inclusion and exclusion criteria, 52 studies were included that directly assessed the effect of DHTs on health-care workers’ routines, and seven ongoing studies were identified.” However, this work does not appear to clearly identify the global impact on healthcare workers; it seems instead to highlight trends that contribute to further reviews within their internal umbrella review. Although the conclusion suggests that digital systems positively impact workers’ performance in the healthcare sector, the evidence relies mainly on figures gathered through PRISMA search strategies from other articles, rather than on conducting direct research.
A study was conducted to research the impact of digital systems on healthcare workers’ performance and workload specifically. Similar methods to the previous were used to examine this using a random sampling approach and analysing the data using Structural Equation Modelling. “The findings underscore the critical role of DHT in enhancing healthcare workers' performance and reducing workload, with the TOE framework and performance acting as significant mediators.” (Jeilani and Hussein, 2025). While the approach provided useful insights for policymakers to optimise the implementation of digital systems, it did not present user-centric results. Instead, it relied primarily on metrics from an electronic Human Resources system that tracks staff performance to assess efficiency with digital systems. Unfortunately, the study does not explore the underlying challenges healthcare workers may have faced in achieving the outcomes recorded by the HR system.
An article reviewing the facilitators faced by healthcare workers when using digital systems takes a balanced approach to the review process and the conclusion. The reviews undertaken considered diverse global demographics and a specific tool was used to include both randomised and non-randomised research articles. As Nascimento, H. M. Abdulazeem, et al. (2023) report, “Our findings showed that infrastructure and technical issues, psychological barriers, and workload-related concerns are relevant barriers to comprehensively and holistically adopting digital health technologies”. This analysis supports the idea that frequent network and technical problems can undermine healthcare workers’ confidence in using digital systems, contributing to lower morale among staff.
Further research into digital competency amongst healthcare workers in the paediatric field was conducted via a questionnaire survey by Ren et al. (2025). The review aimed to look at the perceptions of what healthcare workers deem to be digital competency in their field. Using a multi-variable analysis approach, the finding was that gender and education were related with digital competency. These findings support the idea that the basic implementation of digital systems over paper-based is not enough. Education and training strategies needs to be used to address the associated challenges that healthcare workers face when using these systems. 
In addition, when education and training frameworks are used in the workplace, they need to be reviewed as people, technology, organisational goals and other aspects of the workplace will change. Considering this, digital competency frameworks were reviewed to identify needs for diverse healthcare worker groups. Nazeha et al. (2020) study used various articles covering digital competencies, evidencing the structural composition, characteristics and evolution of the frameworks reviewed. The methodology for this review appears to be robust, taking into account demographic and healthcare worker groups that could be overlooked or considered as groups that may not use digital systems as extensively as others.
Development strategies for digital competency frameworks that cover the ethical side of the use of digital systems is another area for consideration. With the ever-increasing use of AI and the advent of robotics in the healthcare sector, these frameworks must also account for the unique challenges and responsibilities these technologies bring (Tischendorf et al., 2024). The article highlights many aspects of what the criteria of a digital competency framework should include, like inclusion/exclusion, the continuity of education programmes that cover areas like robotics and AI.
Bleijenbergh et al. (2023) article examined the impact of the often-unspoken expectation that healthcare workers must keep pace with digital evolution. The authors aimed to show that more is required than just ICT skills and basic digital competency frameworks to effectively adapt to the changes brought by the shift from paper-based to digital systems. They conducted a comprehensive literature review of statements and surveys. The findings were unanimous: participants strongly felt that greater pragmatism is needed when developing and implementing digital competency strategies to help healthcare workers adapt to ongoing digital changes. 
Another important consideration is selecting the right tools within the methodology to enhance healthcare workers` digital skills. According to (Kennedy and Yaldren, 2017), care and education can be improved using a range of digital technologies, including social media platforms. While desktop computers and laptops may feel intimidating to some healthcare staff, statistics show that people generally find smartphones more user-friendly. As Golan (2023) explains, a major reason people increasingly browse the internet on mobile phones is the convenience and portability they provide. Compared to desktops or laptops, smartphones are smaller and lighter, making them ideal for use while on the move. 
(Palumbo, Nicola and Adinolfi, 2021) article further reinforces the practical implications of addressing digital literacy in healthcare to improve the staff experience with digital systems. Furthermore, Jimenez et al. (2020) study about database, stated that digital health is expected to keep expanding and may significantly change how primary care and healthcare overall are delivered.
Specifically (Reddy, Chaudhary and Hussein, 2023) examined a new digital competency framework model aimed at bridging the digital skills gap among healthcare workers. The Covid-19 pandemic highlighted these skills gaps as digital systems were used remotely to deliver care in favour of face-to-face interactions.

[bookmark: _Toc197448562]2.6 Effects on the environment and cost
Several studies were conducted to determine whether digital systems in healthcare would result in cost savings for healthcare organisations worldwide. (Ho et al., 2014) focussed on the pathology department and analysed the costs of transitioning from a paper-based pathology system to a digital one. The five-year projected cost savings were a prediction; however, further evidence would be required to see if those predicted cost savings were actually realised. Hillestad et al., (2005) article discusses the potential cost savings from the implementation of an Electronic Health Record (EHR) system; however, as with the previous study, the actual savings versus the forecasted savings were not recorded, highlighting the need for further investigation.
Another article examined the impact of digital systems on healthcare efficiency, noting that digital technologies and medical devices are driving improvements in service delivery, quality control, and cost savings. However, the article does not explore in detail the specific reasons behind these gains in efficiency or how exactly the cost reductions are achieved (Osipov and Skryl, 2021). 
In terms of the environmental effect, notably where datacentres produce heat and use energy, (Song, Zhang and Eriksson, 2015) found that the datacentre of an organisation accounted for nearly half of its total energy consumption. This represents a large amount of energy consumed by digital systems alone. While paper-based systems come with initial costs, they do not require the ongoing energy consumption for heating and cooling that digital systems do. Is this evidence that digital systems in healthcare are more financially efficient? This article suggests otherwise.
(Dayarathna, Wen and Fan, 2015) provided a detailed breakdown of the elements contributing to the total cost of running a data centre expressed as percentages:

· Cooling - 50%
· Server and storage – 26%
· Power conversion – 11%
· Network hardware (data switches/routers) – 10%
· Lighting – 3%


With the advent of the Fourth Industrial Revolution, the integration of digital systems in healthcare is no longer optional; the costs associated with running datacentres are now an unavoidable byproduct of the modern healthcare organisations. What is alarming is that cooling alone accounts for fifty percent of the total cost of running a typical datacentre. The heat produced is essentially waste, and further energy is required to cool this “waste”.
The amount of electricity used is also continuously increasing. As the demand for data storage, network bandwidth and AI continues to grow, the resulting carbon emissions could have an environmental impact comparable to deforestation. “Electricity used by datacentres worldwide increased by about 56% from 2005 to 2010 instead of doubling (as it did from 2000 to 2005), while in the US it increased by about 36% instead of doubling” (Koomey and Analytics Press, 2011). These statistics show the significant rise in electricity demand by datacentres over five-year periods. As this demand continues to grow, initiatives aimed at creating renewable energy sources will need to keep pace. 
Corporations like Microsoft and Google are employing innovative methods to cool data centres, such as building them underwater to improve heat dissipation efficiency. (Ebrahimi, Jones and Fleischer, 2014) study analysed eight waste heat recovery techniques to capture and reuse the low-temperature energy produced by server heat. While this concept proves effective, the sustainability of underwater data centres raises concerns regarding data loss risks, maintenance, access challenges, and the need for enhanced training to ensure the health and safety of the engineers managing these centres. 
Shehabi et al., (2016) article highlights the perspective that services connecting to these datacentres also impact on the energy consumption. Where social media is concerned, terabytes of storge space for photographs and video files is made available to users by service providers. How easy is it to simply purchase more cloud storage space as opposed to performing housekeeping on existing storage?
Although Rong et al. (2016) paper outlines ways to save energy thus reducing costs related to running a datacentre, these strategies may be more applicable to private, profit-making organisations, rather than healthcare settings. The operational models in the healthcare sector are very different, as does the demand for digital systems, which are crucial at specific times of the day (and night) to assist healthcare workers in performing their roles. (Van Heddeghem et al., 2014) research support the increase in electricity consumption over the years, driven by the growing demand for digital systems.
In addition to the cost of running a datacentre, profit-making organisations could charge significant costs for support, software and licencing. (Walterbusch, Martens and Teuteberg, 2013) noted that “Some restrictive assumptions were made. For instance, cost types that focus on an existing internal IT infrastructure were hidden.” A classic example is Microsoft’s corporate SQL Server licencing model where instead of licencing each server, each server processor core is licenced, meaning that servers with multiple cores, such as eight, incur a licence cost for each core as rather than just for the server as a whole.
 (Klumpp et al., 2010) article claims that costs can be saved by adopting Platform-as-a-Service and Software-as-a-Service in the cloud. However, the article does not account for the increased demand on infrastructure when accessing data from the cloud. In many cases, especially in healthcare, to provide the appropriate standard of accessibility for healthcare workers requires additional investments in upgrading network links into hospital sites and other facilities, ensuring enough speed and bandwidth for everyone to benefit. Furthermore, maintaining high-performance internet links is an on-going cost after installed.
The complexity of the healthcare sector often results in digital systems being operated alongside paper-based as there are some requirements that are not covered by a digital system that suites the needs of the organisation. “Increased use of other healthcare services (e.g. pharmaceutical services) and ongoing service costs (including staff salaries) resulting from telehealth being additive to traditional service” (Snoswell, Taylor and Caffery, 2021) article aptly highlights this issue.

[bookmark: _Toc197448563]2.5 Effects on Cybersecurity and Data Privacy 

Cybersecurity and data privacy carries a greater risk when it sits on digital platforms that could potentially be accessed easily by individuals who possess the knowledge to exploit any system vulnerabilities they find. Where paper-based records are locked in a secure building, manned by security guards, the risk of getting hold of sensitive data is greatly mitigated as physical access is required compared to data held on digital systems where remote access is possible (Paul et al., 2023). The article highlights a number of key issues, like endpoint leakage, weak user authentication, and overly broad user permissions, making the security of digital data in healthcare settings a challenge for the organisations. 
Further articles support these claims, when examining the relevant statistics. “In reality, a big difference between protecting physical records and digital records is that the likelihood of thieves breaking into a physical building for paper records is low compared to the armies of hackers constantly searching for ways to steal your information from the comforts of their own computer.” (Techsupport, 2024). While paper-based records are still at risk, with 47% of Americans having experienced financial identify theft in 2020, what is the true cost of transitioning from paper-based systems to digital ones, especially when potential risk of data loss is at an all-time high?
The 2017 WannaCry ransomware attack on NHS England digital systems, is a classic example (England, 2017). In additions, Cybersecurity Specialists in healthcare organisations failed to be proactive and did not install the security patch on their systems when advised by Microsoft (England, 2017). As a result, NHS England experienced a catastrophic Distributed Denial-of-Service (DDOS) attack on their systems resulting in no access to the data on their systems affecting the ambulance service, tertiary centres and Primary Care.
The risks and challenges associated with cloud computing persist, as highlighted by Hamlen et al. (2014), who point out that its security concerns span a wide range of technologies, including networks, databases, operating systems, virtualisation, resource scheduling, transaction management, load balancing, concurrency control, and memory management. There are many elements that are vulnerable and prone to exploitation if not secured correctly. Since Brexit, the Covid-19 pandemic, and on-going financial strain, healthcare organisations have struggled to maintain adequately resourced workforces to effectively run the NHS service, Cybersecurity would be no exception, as evidenced in (Gregory, 2024): “The NHS is grappling with significant staff shortages across various healthcare professions, including doctors, nurses, and allied health professionals. The shortage of healthcare professionals puts immense pressure on the existing workforce, leading to increased workloads, burnout, and compromised patient care”. 
Demographic and location are another risk when data is stored on digital systems. “In the cloud computing environment, it becomes particularly serious because the data is located in different places even in all the globe.” (Sun et al., 2014). When data is distributed across different locations, notably in the cloud, Cybersecurity specialists have far less autonomy compared to a scenario where all data resides within a single, secure facility, such as an NHS-owned building.
(Kumar, Raj and Jelciana, 2018). article highlights the same issues and challenges related to cloud computing, defining measures needed to address these issues and mitigate the associated risks. Cybersecurity policies and procedures are often not updated to adapt to the changes in digital systems. As previously cited, the NHS is currently experiencing financial difficulties impacting on staff resourcing. Whilst technology constantly advances, does the healthcare sector have the resource to keep up with the required maintenance and housekeeping? The suggestion is that this is currently not possible. 
Another concern is the violation of security policies when third-party digital systems used in healthcare do not align with the organisation’s cybersecurity standards. In some cases, healthcare providers must accept these risks to maintain service delivery. Hashizume et al. (2013) note that cloud computing increases risk, as relying on third-party providers complicates data security, privacy, service availability, and compliance efforts. This further adds to the risk associated with using digital systems over paper-based to deliver healthcare services.
King and Raja (2012) outline strategies that organisations can adopt to tackle cybersecurity challenges, emphasising the need to establish a regulatory framework that earns consumer trust by ensuring the privacy and security of sensitive personal data stored in the cloud. Healthcare organizations currently lack sufficient resources to review and apply these recommended strategies. Sood (2012) supports the importance of adopting such approaches, analysing their implementation using a cloud computing simulator (Hadoop) to demonstrate their effectiveness. The risk of data breaches to healthcare organisations also presents potential fines to organisations in relation to General Data Protection Regulations (GDPR). The policy is in place to support healthcare organisations to be compliant, however, the potential financial distress if a data breach takes place is likely to raise anxiety in healthcare workers whilst already carrying out a demanding role. “Meanwhile, this financial distress also reveals the fact that the protection for patients’ personal health data has been insufficient in the past.” (Yuan and Li, 2019). While GDPR addresses potential data breaches, the motivation to maintain compliance is less about education and more about the financial penalties organisations could face if a data breach occurs.

[bookmark: _Toc197448564]2.6 Conclusions

In conclusion to this literature review, there is a vast amount of evidence in databases to suggest that migrating from paper-based to digital systems impacts negatively on healthcare workers and their organisations. Not only with the lack of digital competency, but with negatives pertaining to the environment, financial pressure and the risk of Cybersecurity and data privacy issues. 



[bookmark: _Toc197448565]Chapter 3: Evaluation Methodology 

[bookmark: _Toc197448566]3.1 Data collection design 

3.1.1 Qualitative methods (Interviews)

The purpose of the qualitative data collection method is to examine the personal opinions and perceptions of healthcare support workers in relation to ICT and Digital Technology Support in Powys Teaching Health Board. The aim is to conduct five interviews amongst technical support staff to gather insights on whether the cost of running and maintaining a large datacentre within a hospital could challenge the assumption that implementing digital solutions in healthcare, as opposed to paper-based systems, automatically leads to initial cost savings for organisations. The interviews included textual questions, tailored to gather insights and opinions of 5 technical support workers in Powys Teaching Health Board. The method is designed to encourage participants to express their opinions in their own words, giving descriptive data. This method give value to evaluating complex themes like personal feelings and challenges which are not easily captured using the quantitative method. The qualitative method of questioning is used to give a deep understanding of personal opinions which back up the aims and objectives of this evaluation. 5 interview questions in the area aimed at producing the required data for this section (Appendix A).

3.1.2 Quantitative methods (Surveys)

The purpose of the quantitative data collection method is to gather data in numerical format to be measured, statistically analysed and use to identify trends, patterns and relationships based on diverse responses (Ghanad, 2023). This will be carried out using and evaluation surveys to workers in Powys Teaching Health Board. The aim is to engage clinical and administrative staff who have experienced migrations to digital systems from paper-based. Using Microsoft Forms, 25 anonymous surveys will feed into the Results chapter of this thesis. The questions asked are textual, aimed at collecting statistical data that can be easily analysed for trends and patterns. These questions were complied with predefined response options, for example, multiple choice. Once analysed the data can be used to formulate graphs, showing the percentages of response within each question set. As it is working with percentage figures, the approach allows a visual overview on numerical comparisons and correlations within the dataset. Quantitative questions give clear lines to evaluating patterns and reaching conclusions based on numerical figures. 26 questions in the survey are aimed at production the required data for this section (Appendix B). 

Questions were compiled and sent to a vast array of administrative and clinical staff members in Powys Teaching Health Board. Out of all the invitations to participate, 22 people responded. In addition, face-to-face interviews were conducted with 5 technical support staff members to gain views on the effects of datacentres and digital equipment in the health board and the impact that they may or may not have on the environment in relation to carbon emissions.

[bookmark: _Toc197448567]3.2 Justification of the evaluation methodology

A hybrid approach is used to collect the required data for representation in the results chapter of this thesis.

This thesis justifies using informal interviews to collect qualitative data from healthcare workers, as no existing statistics identify trends or patterns related to the potential future environmental impact. Interviews provide deeper insights not achievable through quantitative surveys and will lay the groundwork for future analysis using such methods. The goal is to present evidence showing how the growing demand for digital systems may affect the environment in the years ahead, especially from the perspective of technical support staff familiar with network infrastructure and its associated costs.

Anonymous surveys are justified for studying the impact of digital systems on healthcare workers, as they provide a way to gather honest feedback from clinical and administrative staff. These surveys allow workers to share their experiences without fear of discrimination or retaliation, and offer a chance for diverse, in-depth responses.

[bookmark: _Toc197448568]3.3 Sampling techniques

Sampling is very important in qualitative and quantitative research as it identifies whether the findings of a study are accurate and reliable. 

In terms of quantitative study, the sampling methodology is based on probability, common methods used are shown in Table 3.1. 

[bookmark: _Toc197441859]Table 3.1 Sampling methodology for quantitative analysis
	Method
	Description
	Reference

	Random Sampling
	Every person who takes part in a survey for example, will have an equal chance of being selected
	(Olken and Rotem, 1995).


	Systematic Sampling
	Chooses people from list and regular interval times
	(Mostafa and Ahmad, 2017)

	Stratified Sampling
	Organises different people into subgroups and will take samples from each group
	(Trost, 1986)

	Cluster Sampling
	People within groups are randomly chosen as opposed to individuals
	(Henderson and Sundaresan, 1982).




In terms of qualitative study, the sampling methodology is based on the depth of the data taken from the study. There is a focus on people’s experiences, personal meanings and perspectives on what is being asked. This results in a non-probability methodology, common methods are described in Table 3.2:
[bookmark: _Toc197441860]Table 3.2 Sampling methods for qualitative analysis
	Method
	Description
	Reference

	Purposive Sampling
	Used when people are chosen on niche characteristics that are relevant to the questions asked.
	(Campbell et al., 2020)

	Snowball Sampling
	Used when people who are already included in the study refer to other people outside of it, in an attempt to reach people who can provide data that is difficult to obtain
	(Goodman, 1961)

	Convenience Sampling
	This uses people who are already available, but risk putting bias to the study
	(Sedgwick, 2013)

	Theoretical Sampling
	This method takes theories from studies that are already established in an attempt to build further on new data
	(Coyne, 1997)





As the aim is to determine whether the introduction of digital systems, replacing paper-based have a negative impact on the work/life balance of healthcare workers in their roles, this thesis uses a hybrid approach for sampling techniques as both probability and non-probability-based data will be derived from the surveys given to participants in Powys Teaching Health Board.

[bookmark: _Toc197448569]3.4 Data collection stakeholders

In relation to this thesis, stakeholders are individuals or groups who have interest in or are affected by the outcome of this evaluation. For this specific evaluation, the stakeholders needed to be those who work in a healthcare setting, have been or continue to be the end-users of paper-based systems and currently the end-users of digital systems, their job roles are from clinical and admin/support backgrounds. Their opinions are relevant to this study as they are the people that experience the effects of migrating from paper-based to digital systems first-hand and are able to provide valuable insight to the data required for analysis, discussion and conclusion (Table 3.3).

[bookmark: _Toc197441861]Table 3.3 Key stakeholders for this evaluation project
	Type of Stakeholder
	Job Role

	Clinical
	Senior Nurse

	Clinical
	Senior Clinical Advisor

	Clinical
	Nurse(s)

	Clinical
	Health Visitor(s)

	Clinical
	Digital Clinician

	Administrative and Support
	Project Manager

	Administrative and Support
	Business Officer

	Administrative and Support
	Patient Experience Manager

	Administrative and Support
	Digital Systems Product Specialist

	Administrative and Support
	Administrator




[bookmark: _Toc197448570]3.5 Data analysis techniques 

3.5.1 Thematic analysis
Thematic Analysis is a method that is flexible, widely recognised and used for analysing qualitative data. The method is well-suited for identifying, analysing, and reporting on patterns, themes and relationships contained in textual data. It is widely used for interview transcripts, open-ended surveys and focus group discussions. It also allows researchers to take it beyond simply counting words, phrases and numbers, instead it allows them to focus on what the data actually means and understanding people’s experiences in depth.
For this study, Thematic Analysis was used because it gives a systematic framework that can be adapted to explore complex and nuanced data. The process of coding and theme development helps to ensure that the data analysis is transparent, legible, and grounded to the original data following 6-steps process (Figure 3.1). In 2019, an article written by Braun and Clarke reflects on their thematic analysis approach in relation to reflexive commentary, looking back at some of the unspoken assumptions that informed how their previous paper was written back in 2006 (Braun and Clarke, 2019).
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[bookmark: _Toc197441834]Figure 3.1 6-steps Thematic analysis

The Microsoft Excel application works as a statistical tool that is generally used to organise, analyse, and visualise data. Whilst it is not as advanced as other applications that are dedicated statistical analysis like SPSS, MS Excel is highly accessible and powerful enough for a good number of statistical tasks, especially in academic settings which makes it a relevant tool for use in this study.

3.5.2 Statistic analysis 
Statistical analysis is essential for understanding quantitative data by transforming raw numbers into meaningful insights (Ali and Bhaskar, 2016). It allows researchers to summarise, compare, and interpret data in a structured and objective way. In this study, statistical analysis was used to identify patterns, test hypotheses, and determine the significance of relationships between variables. This approach ensures that conclusions are based on evidence rather than assumptions, enhancing the validity and reliability of the findings.
When using statistical techniques such as descriptive statistics, for example, mean, median, standard deviation, the research can quantify trends and assess whether observed differences or relationships are likely to be due to chance. This is of great importance when generalising data from a small to larger groups.

3.5.3 Data representation

The use of tables and graphs is of great importance as part of data analysis techniques. These tools ensure that researchers can analyse complex information in a clear and accessible format. 

· Tables organise raw data in a systematic way, enabling researchers to compare figures and providing a detailed breakdown.
· Graphs come in different forms, such as bar charts, pie charts, and line graphs. These visuals representations enable researchers to visualise trends, patterns and relationships presented within the data.

Both tables and graphs highlight key findings contributing to support of arguments from a statistical viewpoint. Both tools when used effectively provide clarity to researchers whilst ensuring that the presentation of the derived data is both strong and credible.

[bookmark: _Toc197448571]3.5 Ethical considerations 

Ethical considerations are crucial when asking healthcare staff to complete surveys on work/life balance. For Powys Teaching Health Board staff, the survey covers sensitive personal and professional information. Participants are required to give informed consent while remaining anonymous, with the survey disclaimer clearly outlining its purpose, data collection procedures, and the voluntary nature of participation.

As part of this evaluation, a form must be submitted to the university to gain approval and ensure participants' privacy and confidentiality are protected, minimizing risk of harm. The ethics form upholds academic integrity and ensures the evaluator follows ethical guidelines, committing to honesty, transparency, and accountability. Approval supports a well-planned and robust project (Appendix C).

Confidentiality is upheld to protect participants' identities and personal data, with no Patient Identifiable Information used in the study. Questions are respectful and non-intrusive to prevent discomfort. Participants are informed of their right to withdraw at any time without consequence, ensuring ethical standards are met and building trust. An information poster outlining rights and consent, along with contact details for queries, was provided (Appendix D).
[bookmark: _Toc197448572]3.6 Project management

As this thesis is a dissertation project, it must be planned as such. The project includes a brief, a scope, and a structured plan with timelines for each taskset up specific milestones. The milestones are the completion of each of the six chapters included in this paper. Elements of project planning includes:

· Defining objectives – a clear outline of the expected deliverables, outcomes and goals
· Project plan – Development of a project plan using Microsoft Project to track associated actions by timeline
· Stakeholders – identify anyone to be included in any element the project and define their roles and responsibilities
· Risk and Issue assessment – Record any risks that could become potential issues and set mitigation strategies
· Communications plan – Plan comms to stakeholders at the relevant time of their involvement

For effective project management, a hybrid approach combining PRINCE2 and Agile methodologies is used, tailoring these methods to the specific project type. The key to blending Agile with PRINCE2 lies in finding the right balance between project control and flexibility (Litten, 2024). The Gantt chart outlines the timeline and key milestones for the project, showcasing the planned phases and tasks aligned with the hybrid approach of PRINCE2 and Agile methodologies (Figure 3.2).
As part of this evaluation study, the highlighted risks are:
1. Rejection of the project from the Powys Teaching Health Board School of Research.
2. Lack of survey participation numbers for the data analysis piece.
3. Incomprehensive literature identified for the literature review
To mitigate these, the project plan, brief, and background were presented to the School of Research, ensuring the project’s aims, objectives, and goals were clear, preventing rejection and avoiding a one-month delay. To address potential low participation, the survey will be distributed widely to clinical and administrative staff, aiming for at least 50% response rate (25 total).
As per any literature review, challenges can arise from searching and finding the appropriate literature to back up any opinions and findings of this study. A thorough search of several databases was conducted to ensure that a vast array of literature was identified for the purpose of the study.
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[bookmark: _Toc197441835]Figure 3.2 Gantt chart of the project plan for the dissertation project
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[bookmark: _Toc197448574]4.1 Quantitative data

The digital survey was shared for a period of 30 days, 48% completed the survey with average time taken to complete it being eight minutes. Most of the respondents (45%) were aged between ‘45 and 54’. The suggestion is that most of the respondents are mid to late in their healthcare careers. The least common age range categories were ‘65 and over’ and ‘prefer not to say’, both at 0% showing that these age ranges area not represented in the group surveyed. Respondents in the ’18 – 24’ and ’25 - 34’ categories both sat at 5% of respondents, ranges show a smaller representation of younger adults in Powys Teaching Health Board. The ’35 – 44’ and ’55 – 64’ ranges sat at 18% and 27% respectively, showing a moderate representation of middle-aged adults out of all respondents surveyed (Fig. 4.1).




[bookmark: _Toc197441836]Figure 4.1 Representation of the age ranges of respondents


Out of 22 respondents (100% in total), 5% identified as ‘Male’ and the remaining 95% of participants who completed the survey identified as ‘Female’. As an overwhelming majority, this indicates that the healthcare sector has a stronger female presence in the workforce. No respondents in the ‘Other’ category were identified (Fig. 4.2).



 

[bookmark: _Toc197441837]Figure 4.2 Representation of the gender of respondents




The pie chart shows the occupational distribution of stakeholders in the evaluation. Nurses make up 55% of respondents, followed by health visitors at 9%. Other roles, including project manager, business officer, digital systems product specialist, patient experience manager, senior nurse, senior clinical advisor, administrator, and digital clinician, each represent 4%. This highlights that clinical staff, especially nurses, are the dominant group, reflecting their key role in healthcare delivery and involvement with the digital systems being evaluated (Fig. 4.3).

[bookmark: _Toc197441838]Figure 4.3 Representation of the occupations of the key stakeholders

The most common range of experience among the respondents is ‘30 – 35’ years, with 29% of respondents falling into this category. This show that a significant number of respondents have extensive experience in the healthcare sector. The least common ranges are ‘1 – 5’ years, ‘5 – 10’ years, ‘25 – 30’ years, and ’40 years plus’ years, all at only 5%. This shows that fewer respondents have early, mid-level and late experience. The majority is ‘30 – 35’ years at 29%, showing a dominance in this age range. The ’15 – 20’, ‘20 – 25’ and ’35 – 40’ age ranges all sit at 14%, showing a mid-level representation of both early career and experienced professionals. The ‘10 – 15’ years and ‘35 – 40’ years range has 9% showing a minority of workers with this level of experience (Fig. 4.4).


[bookmark: _Toc197441839]Figure 4.4 Representation of the years of experience amongst respondents

Respondents were asked how frequently they use paper-based systems in their day-to-day work, the most common response is ‘Rarely’, with 50% indicating that they rarely use paper-based systems. This suggests that while paper-based systems are still in use, they are not frequently used by the majority. The least common response is ‘Often’, with only 4% using paper-based systems often. This shows that regular use of paper-based systems is uncommon. 23% never use paper-based systems, show they only use digital systems. 14% showed a moderate level of usage amongst all. 9% respondents always use paper-based, showing that a small percentage rely on this system (Fig. 4.5).



[bookmark: _Toc197441840]Figure 4.5 Frequency of paper-based users amongst respondents



Responded when asked how frequently they use paper-based systems in their day-to-day work, 95% use digital systems ‘Always’, with 5% using them. Those in the ‘Rarely’ and ‘Never’ categories responded at 0% (Fig. 4.6). This shows a high level of reliance on digital systems amongst respondents.




[bookmark: _Toc197441841]Figure 4.6 Frequency of digital systems users amongst respondents


Responded when asked to rate their productivity when using paper-based systems, the most common rating was ‘Low’ at 32%. This suggests that a moderate number of people find paper-based systems to be inefficient. Only 9% respondents rated their productivity as ‘Very High’ and ‘High’ at 18%, showing that a minority of respondents find paper-based systems to be effective. 23% rated their productivity as ‘Neutral’, suggesting that for a few people, paper-based systems are productivity agnostic, with none at ‘Very Low’. This shows that very few find paper-based systems to be extremely inefficient. As 18% responded as ‘Not Applicable’, showing that they are agnostic (Fig. 4.7).


[bookmark: _Toc197441842]Figure 4.7 Productivity of using paper-based systems amongst respondents


When asked to rate their productivity when using paper-based systems, the most common response was ‘High’ at 64%, indicating high productivity when using digital systems, indicating that the majority of respondents find digital systems to be effective in enhancing their productivity. 14% rated their productivity as ‘Very High’, indicating that a significant portion of the sample finds digital systems to be extremely effective. 9% rated ‘Neutral’, suggesting that for some, productivity using digital systems is agnostic. 9% rated theirs as ‘Low’, showing that a small number find digital systems to be less effective. Only 4% rated theirs as ‘Very Low’, showing that very few find digital systems to be extremely inefficient. 0% were ‘N/A’, meaning that all participant had relevance to the question of productivity (Fig. 4.8).


[bookmark: _Toc197441843]Figure 4.8 Productivity of using digital systems amongst respondents

In relation to time saved in job roles, the most common response is ‘Strongly Agree’, with 41% respondents showing that they strongly believe digital systems save them time as opposed to paper-based systems. This suggests a high level of confidence in the use of digital systems. 18% ‘Strongly Agree’ and 14% ‘Agree’ that digital systems save them time, showing a majority positive perception. 18% gave ‘Neutral’, suggesting that for some, neither system impacts on time saving. 4% ‘Disagree’ and 18% ‘Strongly Disagree’, suggesting that the use of digital systems impede their time. 5% relates to ‘Not Applicable’ (N/A) (Fig. 4.9). 



[bookmark: _Toc197441844]Figure 4.9 Time saved when using digital systems over paper-based

When asked about human error encounters when using paper-based systems, The most common response is ‘Sometimes’, 64% indicating that they encounter human errors when using paper-based systems. This suggests that human errors are a frequent but not constant. For ‘Rarely’, 14% encounter human errors, suggesting paper-based systems are relatively reliable. 4% responded ‘Never’, whilst 4% responded ‘Often’, both responses indicating infrequency. 14% chose ‘N/A’, which could indicate that they do not use paper-based systems or do not have a basis for comparison (Fig. 4.10).



[bookmark: _Toc197441845]Figure 4.10 Frequency of human error encounters when using paper-based systems
[bookmark: _Toc197070871]Regarding the question related to human error encounters when using paper-based systems, the most common response was ‘Sometimes’, 68% indicating that they encounter human errors when using digital systems. This suggests that human errors are frequent but not constant. 14% gave ‘Rarely’ showing that they whilst they encounter human errors less than sometimes, indicating that digital systems are relatively reliable. 9% responded as ‘Often’ and 9% as ‘Always’ and 0% ‘Never’ meaning that digital systems do not eradicate human errors totally. 0% responded as ‘N/A’ meaning this question was applicable to all participants using digital systems. (Fig. 4.11).


[bookmark: _Toc197441846]Figure 4.11 Frequency of human error encounters when using digital systems

People were asked if they think that the likelihood of using of digital systems will reduce human errors over paper-based, the most common response is ‘Neutral’, at 50% who neither agree nor disagree that digital systems reduce this likelihood. This suggests people see no clear difference. The ‘Strongly Agree’ (14%) and ‘Agree’ (32%) categories believe that the use of digital systems reduce human errors, indicating a moderate positive perception. 4% ‘Disagrees’ and none ‘Strongly Disagree’, indicating a minority in those categories (Fig. 4.12).



[bookmark: _Toc197441847]Figure 4.12 Likelihood of less human error encounters when using digital systems

Another question was regarding protection in jobs roles in relation to Information Governance and which they feel protects them more, digital or paper. Out of the total of participants, 82% responded ‘Digital’, suggesting an overwhelming favour for digital systems. 4% felt that ‘Paper-based’ protects them more showing a vast minority, whilst 14% responded as ‘Neither’ being agnostic (Fig. 4.13).



[bookmark: _Toc197441848]Figure 4.13 Beliefs of respondents in relation to Information Governance protection when using digital vs paper systems




When asked about accessibility to information for paper-based systems, The most common response is ‘Difficult’, with 36% respondents indicating that it’s a challenge. This suggests that many respondents find paper-based systems to be inefficient for information retrieval. 23% gave ‘Very Difficult’, further backing up the suggestion. 23% rated theirs as ‘Neutral’, suggesting that paper neither significantly hinders nor enhances information access. 9% gave ‘Easy’, and none ‘Very Easy’, showing a minority of respondents find paper-based systems effective for information retrieval. 9% was ‘N/A’ (Fig. 4.14).


[bookmark: _Toc197441849]Figure 4.14 Ease of access to information when using paper-based systems

About accessibility to information for digital systems, the most common response was ‘Very Easy’, at 45% indicating that accessing information using digital systems is generally straightforward, suggesting that it’s a highly efficient method for retrieving information. 41% gave ‘Easy’ further backing this up. 5% gave ‘Neutral’, suggesting that the minority is not affected by either. 9% gave ‘Difficult’, and none gave ‘Very Difficult’, showing a minority finding this method a challenge. 9% answered N/A, which could indicate that they do not use digital systems or don’t have a basis for comparison (Fig. 4.15).


[bookmark: _Toc197441850]Figure 4.15 Ease of access to information when using digital systems

When questioned about convenience of using digital systems over paper-based, the most common response was ‘Strongly Agree’, at 41% showing a moderate opinion on convenience of using digital systems. 41% of participants ‘Strongly Agree’ and 32% ‘Agree’ that digital systems are more convenient, indicating a majority positive perception. 14% gave ‘Neutral’, showing agnosticism. 4% ‘Disagrees’ and 4% ‘Strongly Disagree’ giving a minority of people who find digital systems use convenient. 5% at ‘N/A’ could indicate that they don’t use digital systems or have a basis for comparison (Fig. 4.16).



[bookmark: _Toc197441851]Figure 4.16 Convenience of using digital systems over paper-based

In relation to the adequate level of training to use digital systems, the most common response is ‘Moderately’, with 59% indicating that they feel moderately trained for the use of digital systems in healthcare. This suggests that while many respondents feel somewhat prepared, the health board could incorporate more training for staff. 14% feel ‘Extensively’ trained, in the minority with 9% who responded, ‘Not at all’. 18% gave ‘Minimally’ suggesting that a small number feel unprepared for using digital systems in healthcare (Fig. 4.17).


[bookmark: _Toc197441852]Figure 4.17 Feeling of adequate training amongst respondents


Respondents were also asked how much training they had received (if any). The most common response is ‘Minimal’, with 59%. This shows that over half feel undertrained and may benefit from additional training in from the health board. 27% had ‘Moderate’ training, showing that some of the workforce feel partially trained for using digital systems. 9% had ‘Extensive’ training, suggesting that a smaller portion of the sample feels very well trained. 5% had ‘None at all’, indicating that a small portion feels completely unprepared for using digital systems in healthcare (Fig. 4.18).


[bookmark: _Toc197441853]Figure 4.18 Training respondents received for using digital systems


Respondents` comfort levels in using digital systems after training (if any) was questioned. The most common response is ‘Comfortable’, at 64%, 4% gave ‘Very Comfortable’, indicating the majority have confidence in their comfort level when using digital systems. 4% gave ‘Neutral’, suggesting a few are agnostic. 23% expressed ‘Uncomfortable’, and none ‘Very Uncomfortable’, indicating that whilst this figure is in the minority, the comfort levels of some staff are low. 5% gave ‘N/A’, meaning the comfort levels of using digital systems do not apply to their role (Fig. 4.19).


[bookmark: _Toc197441854]Figure 4.19 Comfort levels of respondents when using digital systems


When asked about positive impact on patient care, for paper-based systems, the most common responses were ‘Neutral’ and ‘Disagree’ both at 41%. This shows a divide in opinions as to whether paper-based provide a positive impact. As 41% disagree, this shows that paper-based systems could be non-effective in enhancing patient care in Powys Teaching Health Board. 14% ‘Strongly Disagree’ backing this up. Only 4% ‘Agrees’ and 0% ‘Strongly Agree’ showing that very few believe paper-based systems positively affect patient care (Fig. 4.20).



[bookmark: _Toc197441855]Figure 4.20 Respondents` opinion on whether paper-based systems positively impact patient care


When asked about positive impact on patient care for digital systems, the most common responses were ‘Agree’ at 50%. and ‘Strongly agree’ sat at 27% showing an overwhelming majority feeling that the use of digital systems improves patient care. This shows a divide in opinions as to whether paper-based provide a positive impact. 14% gave ‘Neutral’, 9% gave ‘Disagree’ and none gave ‘Strongly disagree’. This shows an element of agnosticism in neutral respondents, however a minority still do believe that digital systems have no positive impact on patient care (Fig. 4.21).


[bookmark: _Toc197441856]Figure 4.21 Respondents` opinion on whether digital systems positively impact patient care


When asked about their preference for using digital systems over paper-based for their daily tasks, a significant majority of ‘Digital’ gave 82%, indicating personal flexibility in using digital systems. ‘Paper-based’ was the minority at 4% indicating that some still prefer paper-based methods, whilst 14% were agnostic with ‘No preference’ (Fig. 4.22). Overall, the data shows a strong preference for using digital systems among the respondents.


[bookmark: _Toc197441857]Figure 4.22 Respondents` reference on using digital systems over paper-based for daily tasks

In terms of overall satisfaction with using digital systems over paper-based, the majority gave ‘Satisfied’ at 45%, ‘Very Satisfied’ came in at 32%, giving an overall majority of 77%. This indicates that most are satisfied with using digital systems in the healthcare setting. In lower figures, 9% gave ‘Neutral’ showing agnosticism. 9% gave ‘Dissatisfied’ and 5% ‘Very Dissatisfied’, 14% combined. suggesting some dissatisfaction with digital systems. Whilst 14% is a minority, it still indicates that there is a negative effect of using digital systems on staff in healthcare sector.


[bookmark: _Toc197448575]4.2 Qualitative data 


4.2.1 Qualitative Survey Responses

Considering four questions in the survey, they highlight several themes that there is a minority of staff who struggle to use digital systems in their roles, affecting their work/life balance. These responses are included in a Thematic Table 4.1 outlining what these responses are.


[bookmark: _Toc197441862]Table 4.1 Thematic table breaking down responses from the survey applicable to relevant questions
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4.2.2 Impact on Patient Care

Paper-based and digital systems: 

· 30.4% believe that paper-based systems create a positive effect on patient care.
· 69.6% believe that digital systems create a positive effect on patient care.

Table 4.1 below summarises the positive and negative experiences reported for both paper-based and digital systems, highlighting key advantages and challenges associated with each.

[bookmark: _Toc197441863]Table 4.2 Summary of the experiences of respondents using paper and digital-based systems
	Experience Type
	System Type
	Details

	Positive Experiences
	Paper
	Reliable; no need for constant data loading or complex searches.

	Negative Experience
	Paper
		



	Difficult information-sharing between English and Welsh border trusts.




	Positive Experiences
	Digital
	Quick access to information, improved communication, reduced errors, positively impacts decision-making.

	Negative Experience
	Digital 
		
	Lost patient records, slow systems, frequent lockouts, too many errors, and occasional access challenges.






4.2.3 Overall Satisfaction on using digital systems over paper-based

The evaluation gathered insights on overall satisfaction with digital versus paper-based systems, along with staff suggestions for improvement and key summary points. Most respondents reported a clear preference for digital systems, citing several benefits over paper-based methods (Table 4.2).

[bookmark: _Toc197441864]Table 4.3 Overall Satisfaction with Digital vs. Paper-Based Systems
	Category 
	Details

	Digital-based systems
	86.4% satisfied; reasons include efficiency, reduced errors, quicker access, streamlined workflows, and better sharing across English border trusts.

	Paper-based systems
		



	4.5% satisfied; reasons include easier access, simpler searches, and fewer human errors.




	No preference
	13.6% expressed no preference.




Although digital systems were generally well-received, respondents identified areas needing improvement, especially around training and system usability (Table 4.3).

[bookmark: _Toc197441865]Table 4.4 Suggested improvements
	Aspect
	Details

	Training & Support
		



	95% received some training/support; 5% reported none.




	Suggestions
	More training opportunities, user-friendly systems with better search functions, and improved ongoing support from the health board.



Finally, Table 4.4 summarise the overall sentiment and key takeaways from the feedback.

[bookmark: _Toc197441866]Table 4.5 Summary of the key points
	Key Points
	Details

	Preference for Digital Systems
	Most prefer digital systems for daily tasks, seeing positive impacts on patient care.

	Satisfaction with Digital
	High satisfaction, with efficiency and improved communication as top benefits.

	Need for Improvements
	Strong demand for better training, more user-friendly systems, and ongoing support to help staff adapt.









[bookmark: _Toc197448576]Chapter 5: Discussion 

This chapter interprets the findings from the quantitative survey data, qualitative survey responses, and qualitative interview results. The data shows that digital systems negatively affect the work/life balance of some Powys Teaching Health Board staff. Interview responses also reveal uncertainty about whether rising demand for digital solutions will lead to future cost savings or if increased carbon emissions will offset the environmental benefits of going paperless.

[bookmark: _Toc197448577]5.1 Summary of Key Findings 

5.1.1 Surveys

The survey results provide valuable insights into the perception of digital versus paper-based systems within the healthcare sector and the effect of the migrations on staff. Most respondents were aged 45–54 years, followed by those in the age 55–64 age group, showing that Powys Teaching Health Board employs a higher proportion of older generations (Baby Boomers and Gen X). The majority of respondents were female, highlighting the prevalence of women in healthcare roles in Powys. The largest representation of job role is Nurses, reflecting a significant presence of frontline clinical staff. Additionally, many respondents have over 30 years of experience in the healthcare sector, reinforcing the depth of insight captured in the survey.
Digital systems are mostly used, whilst some paper systems remain due to challenges like lack of systems interoperability between the health board and neighbouring NHS England trusts. Most respondents primarily use digital systems, with paper-based systems being less common. While digital systems improve productivity, they also present issues related to speed, usability and general digital competency. The data suggests that digital systems are not only used more, but also more favoured in terms of productivity in job roles. Respondents consistently rated their productivity higher when using digital systems as opposed to paper-based, citing advantages like speed, accessibility, and lack of human error that digital systems use provides. However, a small percentage of respondents that favour paper-based systems because they find the digital systems difficult to use, slow and not user intuitive. 
Satisfaction levels with digital systems are notably high. Many respondents expressed a clear preference for digital systems, citing benefits such as improved efficiency, reduced human error, and faster access to patient information. These advantages are critical in high-pressure healthcare environments where timely and accurate information can significantly impact patient outcomes.
Some respondents expressed a need for the health board to implement better training and support strategies, particularly for colleagues who may struggle with digital literacy. Data revealed that the oldest participants were more likely to struggle with digital systems or favoured paper-based systems. While digital systems are generally favoured, a few staff still members still face challenges due to inadequate training, leading to a lack of confidence and competence. Addressing this gap is a key area for the health board to focus on. 
It is evident that the shift from paper based to digital systems may negatively impact the work/life balance of some users. Whilst these users are in the minority, their well-being cannot be ignored, as the mental health of the entire workforce is important to those who provide healthcare in Powys County. However, the majority of respondents believe that digital systems yield a positive impact on the outcomes of patient care.

5.1.2 Interviews
The interviews revealed that participants understand the role of datacentres in contributing to global carbon emissions, with Powys Teaching Health Board plays its part in that due to its electricity consumption to power servers, switches, and infrastructure across the estate. Most interviewees acknowledge that this electricity often comes from non-renewable sources, like diesel fuelled power stations, which negatively impact of the environment.
Regarding mitigation strategies, most interviewees suggested that the health board could reduce its carbon footprint by procuring or sourcing more efficient, up-to-date equipment, and implementing centrally managed systems for devices like printers and desktops to remotely power them down when not in use. However, one participant expressed scepticism, noting that the constant demand of digital systems use within healthcare could limit this approach.
Interviewees had mixed opinions on cloud computing and AI. Some thought these technologies are opportunities to reduce on-premise electricity use, whilst others believed they only shift the carbon burden to cloud providers like Microsoft and Google, increasing overall emissions due to rising demand for cloud storage and computing.
Awareness of specific actions taken by major cloud providers was limited, although some interviewees were aware of initiatives like renewable energy drives and underwater datacentres. However, several expressed doubts about the sincerity or effectiveness of these strategies and whether they are actually being implemented.
Most interviewees had not researched the topic in depth, though one cited an IEEE study and another mentioned the Uswitch website, which reportedly tracks carbon emissions from the datacentres of the popular website providers. this reinforces the concerns that the growing use of datacentres worldwide could become a significant issue if providers do not effectively act upon their sustainability strategies.
[bookmark: _Toc197448578]
5.2 Interpretation of Results in the Context of the Literature 

This thesis challenges two major notions that have become commonplace in society:

The introduction of digital systems improves the work/life balance of end-users
Going ‘paperless’ in favour of using digital systems is better for the environment

In context of the literature review, this section of the chapter evidences the thesis` argument to the contrary on both statements by linking its claims to the literature reviews in Chapter 2.

As per the study conducted by (Kuek and Hakkennes, 2019), 30% of healthcare staff thought that their level of digital literacy is not above average. This aligns with Powys Teaching Health Board where 27% of participants felt neutral to uncomfortable with using digital systems after they had been trained. 

The survey conducted for this evaluation also highlighted that errors could occur, which aligns with findings from Nascimento, H. M. Abdulazeem, et al. (2023), who identified infrastructure and technical issues as barriers to healthcare workers adopting new digital technologies. To further support this, Ren et al. (2025) emphasised the need for improved training and education strategies in the "AI era" to address emerging challenges. This view was echoed by Powys Teaching Health Board participants, and several studies cited in the literature review reinforce the importance of digital competency and inclusivity for the future.
In addition, several studies in the literature review highlighted that electricity demand increased by 56% from 2000 to 2005, and by a further 36% from 2005 to 2010 (Koomey and Analytics Press, 2011).  The most notable portion of the study by Koomey and Analytics Press in 2011 which highlighted rising energy consumption of datacentres in the United States (Koomey and Analytics Press, 2011). However, identifying studies on power consumption increases up to the present has been challenging, presenting an opportunity for further research to explore current global or national power consumption trends, especially with the growing use of digital systems, AI, and new technologies.
(Ebrahimi, Jones and Fleischer, 2014) study highlighted concerns about waste heat dissipation from datacentres and offered global recommendations for ensuring sustainability. This aligns with data form interviews in this thesis, where 4 out of 5 technical workers confirmed that power consumption and heat dissipation impact the carbon footprint of Powys Teaching Health Board. This suggests a need for further research into the realism and effectiveness of organisations’ carbon emissions sustainability goals, and possibly a nationwide strategy to address future challenges in this area. 

[bookmark: _Toc197448579]
5.3 Addressing Challenges and Barriers 

[bookmark: _Toc197419976]To address the challenges in digital competency and training gaps, healthcare organisations should implement tailored training programmes for staff based on the specific tasks staff perform with digital systems. In addition, digital competency tests could be incorporated into recruitment processes. The 2020 Nazeha et al., study cited in the literature review highlighted the importance of updating digital health competency frameworks (Nazeha et al., 2020). For example, Powys Teaching Health Board could use data from this analysis to build a robust business case for Welsh Government investment in training programme once they have identified and addressed all competency gaps. Organisations could also partner with the digital solutions’ providers to develop training materials that support staff development.

[bookmark: _Toc197419977]The use of digital champions within organisations could prove beneficial in terms of peer mentoring of individuals cross departments who support those who are less confident in using digital systems. To add further to this approach, the programme could include an active continuous professional development plan where refresher courses are offered to ensure all staff have the opportunity to keep on top of their digital competency as technology moves on.

[bookmark: _Toc197419978]In terms of infrastructure, usability and technical barriers, technical teams could proactively access their infrastructure to ensure it is fit for purpose as suggested in the Nascimento, H. M. Abdulazeem, et al., study in 2023 highlighted in the literature review, their findings that technical issues lead to these challenges and barriers signify a need to address the issues (Nascimento, H. M. Abdulazeem, et al., 2023). There could be a user-technical initiative to assess the usability of digital systems in clinical and administrative settings, ensuring that Applications Support Specialists input is considered in the procurement process of new systems moving forward.

[bookmark: _Toc197419979]In terms of the environmental impact, organisations could work closer with their environmental and sustainability departments when seeking to procure new/replacement systems and infrastructure equipment, whilst reviewing their approach to the central management of any systems that can fall under this initiative, seeking to save power and reduce electricity consumption where possible. The 2013 Walterbusch, Martens and Teuteberg study cited in the literature review highlights that hidden costs can creep into the running of ICT/digital operations, focusing on parts of an organisation’s operational structure where cost savings can be made (Walterbusch, Martens and Teuteberg, 2013).


[bookmark: _Toc197448580]5.4 Lessons Learned and future implications 

There are many lessons to consider for the future. Based on what was revealed throughout the Results chapter, the digital transformation journey within Powys Teaching Health Board and other healthcare organisations is all but smooth. The most notable lesson is the importance of tailoring digital strategies to make sure that the entire age demographic in included. As many staff in healthcare are aged 45 and above, along with many having over 30 years of experience, the senior leadership teams in these organisations must use a holistic, inclusive approach to the migration and adoption of digital systems, considering role-specific training needs and on-going digital competency training as part of staff continuous professional development plans. Even though digital systems are generally preferred by healthcare staff for their efficiency and general accuracy, some staff within the organisation still struggle with the usability and experience technical exhaustion. This can be due to the lack of sufficient training or general frustration with using slow and problematic systems.

In addition, the environmental impact that datacentres in Powys Teaching Health Board contribute to could be a potential concern for the future. This thesis has definitely highlighted scope for further studies into the implications of this impact as per the Koomey and Analytics Press study in 2011 where a clear representation of data is shown in the increase of electricity consumption year after year (Koomey and Analytics Press, 2011). As the technical staff interviewed acknowledged the carbon footprint of datacentres and gave mixed views on cloud computing and AI, it is an area where Powys Teaching Health Board’s School of Research could collaborate with the Infrastructure Department to delve deeper into what this means. It’s also a collaboration that could include the organisations environment and sustainability department for their valuable input into the future study initiative. The go even further, there is potential for internal researchers to challenge the large corporations and service providers of health and social care, like Microsoft for example, critically analysing their environmental sustainability strategy to ensure it is fit for purpose and challenging the cloud computing model that the organisations use in terms of storage and computing power. This would ensure that infrastructure in the cloud provisioned is not surplus to requirement, holding the cloud provider accountable for what they sell to the organisation, ensuring that the organisation is not offsetting their carbon emissions to the cloud provider by proxy. Taking into account that healthcare organisations are experiencing on-going struggles with the lack of funding, further studies into the comparison of on-premises or cloud infrastructure need to take place to determine the most cost-effective approach for healthcare sector organisations moving forward.



[bookmark: _Toc197448581]Chapter 6: Conclusions 

In conclusion, this thesis has achieved objectives one, two and four to evaluate, explore and make suggestions relating to the many factors that affect healthcare staff in relation to the transitioning from paper-based to digital systems within Powys Teaching Health Board, and the effects they have on the work/life balance of its staff, finding out if digital systems have a positive impact on patient care. 

The findings of the paper present a strong preference from participants for digital systems as they generally perceive them to be efficient, and improve access to information across multiple healthcare organisations, whilst reducing human input error. On the contrary, the study highlighted that these migrations to digital systems do present challenges. A highlighted minority of staff members conveyed their feelings of discomfort in using digital systems over paper-based and that the training to use them was and continues to be sub-standard highlighting the need for digital inclusivity, and support frameworks tailored to the needs of specific job roles. 

It also achieved objective three by looking at the socio-economic benefits of digital systems in healthcare, and whether using cloud infrastructure is more cost effective. As comparison studies could not be identified, this leaves an opportunity for future research. Digital systems are generally perceived as environmentally friendly as they remove the need for the use of paper, to challenge this notion, interviews with technical staff in the organisation gave answers highlighting potential challenges in relation to the organisation’s carbon footprint from datacentres. The thesis challenged the assumption that digital transformation is inherently beneficial across the board.

Moving forward, organisations in health and social care must adopt a balanced approach that prioritises user training, system usability, and environmental responsibility. Using training programmes that are tailored to staff, feeding into continuous professional development plans and drives. Sustainable procurement strategies are essential to ensure that the use of digital systems in healthcare organisations enhance both staff well-being and organisational efficiency. Future research should further investigate the long-term environmental impact of digital infrastructure and explore strategies to mitigate digital inequality in health and social care settings.
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Age range


18 - 24	25 - 34	35 - 44	45 - 54	55 - 64	65 and over	prefer not to say	1	1	4	10	6	0	0	

Gender


male	female	other	1	21	0	

Occupation


Project Manager	Business Officer	Digital Systems Product Specialist	Patient Experience Manager	Nurse	Senior Nurse	Senior Clinical Advisor	Administrator	Health Visitor	Digital Clinician	1	1	1	1	12	1	1	1	2	1	

Years worked in the healthcare sector


1 - 5 years	5 - 10 years	10 - 15 years	15 - 20 years	20 - 25 years	25 - 30 years	30 - 35 years	35 - 40 years	40 years plus	1	1	2	3	3	1	6	3	1	

Frequency of the use of paper-based systems in day-to-day work


Always	Sometimes	Rarely	Often	Never	2	3	11	1	5	

Frequency of the use of digital systems in day-to-day work?


Always	Sometimes	Often	Rarely	Never	21	1	0	0	0	

Work productivity when paper-based systems


Very High	High	Neutral	Low	N/A	Very Low	2	4	5	7	4	0	

Work productivity when using digital systems


Very High	High	Neutral	Low	Very Low	N/A	3	14	2	2	1	0	

Time saved in job role using digital systems opposed to paper-based


Strongly agree	Agree	Neutral	Disagree	Strongly disagree	N/A	9	3	4	1	4	1	

Encounters of human error when using paper-based systems


Often	Sometimes	Rarely	Never	N/A	Always	1	14	3	1	3	0	


Encounters of human error when using digital systems


Often	Sometimes	Rarely	Always	Never	N/A	2	15	3	2	0	0	

Likelihood of the reduction of human errors using digital systems opposed to paper-based


Strongly agree	Disagree	Agree	Neutral	Strongly disagree	0	1	7	11	3	

In relation to IG, feeling more protected in job role by using paper-based or digital systems


Digital	Paper-based	Neither	18	1	3	

Ease of access information applicable to job role using paper-based systems


Very easy	Easy	Neutral	Difficult	Very difficult	N/A	0	2	5	8	5	2	

Ease of access to information applicable to job role using digital systems


Very easy	Easy	Neutral	Difficult	Very difficult	N/A	10	9	1	2	0	0	

Convenience of using digital systems over paper-based 


Strongly agree	Agree	Neutral	Disagree	Strongly disagree	N/A	9	7	3	1	1	1	

Feeling adequately trained for the use of digital systems in healthcare


Extensively	Moderately	Minimally	Not at all	3	13	4	2	

How much training was received for using digital systems


Extensive	Moderate	Minimal	None at all	N/A	2	6	13	1	0	

Comfort in using digital systems after training received


Very comfortable	Comfortable	Neutral	Uncomfortable	Very uncomfortable	N/A	1	14	1	5	0	1	

Paper-based systems positive impact on the quality of patient care


Strongly agree	Agree	Neutral	Disagree	Strongly disagree	0	1	9	9	3	

Digital systems positive impact on the quality of patient care


Strongly agree	Agree	Neutral	Disagree	Strongly disagree	6	11	3	2	0	

System preference for daily tasks


Digital	Paper-based	No preference	18	1	3	
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Qualitative Interview Questions
Interviewee One



1. Can you explain how datacentres contribute to global carbon emissions?

They use a lot of electricity power for servers, switches, cooling systems, and other infrastructure, which often relies on power from the grid.



2. What measures can the health board take to reduce the carbon footprint of its datacentres and infrastructure?

It can look to procure more efficient kit when the End-of-Life cycle comes around. Management can also ensure policies are updated to make sure staff agree to powering down equipment that they don’t use.



3. How do advancements in cloud computing and AI affect the carbon emissions of the health board’s datacentres?

Running less equipment on-premise reduces the health board’s carbon footprint, but it doesn’t solve the Co2 problem as the use is just being offset to cloud providers like Microsoft.



4. What role do major cloud service providers play in addressing the carbon emissions of datacentres?

I’m not sure.



5. Can you discuss any recent research or case studies that highlight the environmental impact of datacentres?

I haven’t done any research on this myself, maybe I should 




Interviewee Two



1. Can you explain how datacentres contribute to global carbon emissions?

Datacentres use electricity to power different infrastructure, a lot of heat is generated by this kit which needs to be cooled by an electrical cooling system.



2. What measures can the health board take to reduce the carbon footprint of its datacentres and infrastructure?

The health board should always look to buy the most energy efficient infrastructure kit, little contributions add up to a lot.



3. How do advancements in cloud computing and AI affect the carbon emissions of the health board’s datacentres?

I believe that the amount of computing power advances every day. Organisations in the public and private sectors are relying on the cloud more and more daily. It may reduce the carbon footprint of the health board. 



4. What role do major cloud service providers play in addressing the carbon emissions of datacentres?

They all seem to be creating scalable, sustainable models to address the issue with emissions, but I’m not sure what they’re actually doing to make it better.



5. Can you discuss any recent research or case studies that highlight the environmental impact of datacentres?

I haven’t had the time to research this, though it’s an interesting topic.




Interviewee Three



1. Can you explain how datacentres contribute to global carbon emissions?

In datacentres, mostly servers generate heat. They all are powered by electricity which often comes from diesel powered power stations.



2. What measures can the health board take to reduce the carbon footprint of its datacentres and infrastructure?

I’m not sure it can do much as the nature of the health service is demand, demand and demand. As loads of these systems sit on servers and people are printing all the time, I don’t think there’s much that can be done.



3. How do advancements in cloud computing and AI affect the carbon emissions of the health board’s datacentres?

I know that advancements in cloud computing and AI can increase energy consumption, but the solutions for our users get better, so the health board’s carbon will probably increase by proxy.



4. What role do major cloud service providers play in addressing the carbon emissions of datacentres?

Providers generally say that they are shifting to renewable energy sources like wind. They’re also building and running cloud datacentres underwater to deal with stuff like heat etc.



5. Can you discuss any recent research or case studies that highlight the environmental impact of datacentres?

There’s a study by IEEE that says that cloud services are growing rapidly so it’s something that’s recognised, they say that providers are putting in strategies to deal with a growing problem.






Interviewee Four



1. Can you explain how datacentres contribute to global carbon emissions?

Kit running constantly, 24/7 cooling needed, massive electricity bill, electricity coming from diesel power stations.



2. What measures can the health board take to reduce the carbon footprint of its datacentres and infrastructure?



[bookmark: _Hlk196929433]PTHB could ensure that solutions procured are centrally managed i.e. printers, so global power settings can be used.



3. How do advancements in cloud computing and AI affect the carbon emissions of the health board’s datacentres?

Expense goes up, carbon goes up!



4. What role do major cloud service providers play in addressing the carbon emissions of datacentres?

It doesn’t feel like they’re doing anything. Carbon emissions only seem to apply to average Joe public individual and not these big corporations and the Government.



5. Can you discuss any recent research or case studies that highlight the environmental impact of datacentres?

Sorry, I don’t know of any.




Interviewee Five



1. Can you explain how datacentres contribute to global carbon emissions?

They use loads of power for so many different pieces of equipment in the server rack, all this needs to ne cooled constantly. All that heat is a waste.



2. What measures can the health board take to reduce the carbon footprint of its datacentres and infrastructure?

Make better choices with the kit it buys, also reduce the amount of printers and computers around the estate, not all of them are needed.



3. How do advancements in cloud computing and AI affect the carbon emissions of the health board’s datacentres?

Well, I don’t know about the emissions, but it affects the budget, SQL licencing for server cores is very expensive.



4. What role do major cloud service providers play in addressing the carbon emissions of datacentres?

Mostly sustainable policies given to the government to say what they’re doing. It’s funny because 5 top used websites (I won’t name them) are responsible for 25% of worldwide carbon emissions.



5. Can you discuss any recent research or case studies that highlight the environmental impact of datacentres?

Go on Uswitch website, they’ll tell you a list of website providers pumping out 5.6k tonnes of co2 every month.






		Question

		Interviewee 1

		Interviewee 2

		Interviewee 3

		Interviewee 4

		Interviewee 5



		Can you explain how datacentres contribute to global carbon emissions?



		They use a lot of electricity power for servers, switches, cooling systems, and other infrastructure, which often relies on power from the grid.

		Datacentres use electricity to power different infrastructure, a lot of heat is generated by this kit which needs to be cooled by an electrical cooling system.

		In datacentres, mostly servers generate heat. They all are powered by electricity which often comes from diesel powered power stations.



		Kit running constantly, 24/7 cooling needed, massive electricity bill, electricity coming from diesel power stations.

		They use loads of power for so many different pieces of equipment in the server rack, all this needs to ne cooled constantly. All that heat is a waste.



		What measures can the health board take to reduce the carbon footprint of its datacentres and infrastructure?



		It can look to procure more efficient kit when the End-of-Life cycle comes around. Management can also ensure policies are updated to make sure staff agree to powering down equipment that they don’t use.

		The health board should always look to buy the most energy efficient infrastructure kit, little contributions add up to a lot.

		I’m not sure it can do much as the nature of the health service is demand, demand and demand. As loads of these systems sit on servers and people are printing all the time, I don’t think there’s much that can be done.

		PTHB could ensure that solutions procured are centrally managed i.e. printers, so global power settings can be used.

		Make better choices with the kit it buys, also reduce the amount of printers and computers around the estate, not all of them are needed.



		How do advancements in cloud computing and AI affect the carbon emissions of the health board’s datacentres?

		Running less equipment on-premise reduces the health board’s carbon footprint, but it doesn’t solve the Co2 problem as the use is just being offset to cloud providers like Microsoft.



		I believe that the amount of computing power advances every day. Organisations in the public and private sectors are relying on the cloud more and more daily. It may reduce the carbon footprint of the health board.

		I know that advancements in cloud computing and AI can increase energy consumption, but the solutions for our users get better, so the health board’s carbon will probably increase by proxy.

		Expense goes up, carbon goes up!

		Well, I don’t know about the emissions, but it affects the budget, SQL licencing for server cores is very expensive.



		What role do major cloud service providers play in addressing the carbon emissions of datacentres?



		I’m not sure.



		They all seem to be creating scalable, sustainable models to address the issue with emissions, but I’m not sure what they’re actually doing to make it better.

		Providers generally say that they are shifting to renewable energy sources like wind. They’re also building and running cloud datacentres underwater to deal with stuff like heat etc.

		It doesn’t feel like they’re doing anything. Carbon emissions only seem to apply to average Joe public individual and not these big corporations and the Government.

		Mostly sustainable policies given to the government to say what they’re doing. It’s funny because 5 top used websites (I won’t name them) are responsible for 25% of worldwide carbon emissions.



		Can you discuss any recent research or case studies that highlight the environmental impact of datacentres?



		I haven’t done any research on this myself, maybe I should. 

		I haven’t had the time to research this, though it’s an interesting topic.



		There’s a study by IEEE that says that cloud services are growing rapidly so it’s something that’s recognised, they say that providers are putting in strategies to deal with a growing problem.

		Sorry, I don’t know of any.

		Go on Uswitch website, they’ll tell you a list of website providers pumping out 5.6k tonnes of co2 every month.
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Quantitative Survey Questions
Sheet2

		Quantitative Survey Questions

		1		What is your age range?

		2		What is your gender?

		3		What is your occupation?

		4		How many years have you worked in the healthcare sector?

		5		How frequently do you use paper-based systems in your day-to-day work?

		6		How frequently do you use digital systems in your day-to-day work?

		7		How would you rate your productivity when using paper-based systems?

		8		How would you rate your productivity when using digital systems?

		9		Do you feel that the use of digital systems saves you time compared to paper-based systems?


		10		How often do you encounter human errors when using paper-based systems?


		11		How often do you encounter human errors when using digital systems?


		12		Do you believe digital systems reduce the likelihood of human errors compared to paper-based systems?


		13		Do you believe digital systems reduce the likelihood of human errors compared to digital systems?


		14		In relation to Information Governance and Data Protection, do you feel more protected in your role by using paper-based or digital systems?


		15		How easy is it to access information applicable to your role using paper-based systems?

		16		How easy is it to access information applicable to your role using digital systems?

		17		Do you find using digital systems more convenient than paper-based systems?


		18		In relation to digital competency, Do you feel adequately trained for the use of digital systems in healthcare?

		19		If you received any training, how much training did you receive for using digital systems?

		20		How comfortable are you with using digital systems after the training you received?


		21		Do you believe the use of paper-based systems positively impacts the quality of patient care?

		22		If so, in what way? (Thematic)

		23		Which type of system do you prefer using for your daily tasks?


		24		What are the main reasons for your preference? (Thematic)


		25		How satisfied are you with using digital systems as opposed to paper-based?

		26		What improvements would you suggest helping colleagues adapt to electronic digital in the future? (Thematic)
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Paper-Based to Digital Solutions in the Healthcare Sector

The purpose of this survey is to evaluate the Work/Life Balance impact on healthcare professionals of transitioning from Paper-Based to Digital Solutions.

Disclaimer - The information gathered from this survey will be kept strictly anonymous. No personal identifiable information will be collected or stored. All responses
will be aggregated and analysed in a manner that ensures individual privacy and confidentiality. Your participation is voluntary, and you may choose to withdraw at any
time without any consequences.

Section 1

Eligibility

1. 1am above the age of 18, | am an employee of Powys teaching Health Board, | understand that my par
and that my responses are anonymous.

O 1agree

pation is voluntary

Section 2

Demographic Information

2. What is your age range?

O 18-24
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APPLICATION FOR ETHICAL APPROVAL

ADAPTED FOR MSC DIGITAL TRANSFORMATION DISSERTATIONS





		STUDENTS should submit this form (and receive the outcome) via systems explained to you by the supervisor/module leader.









In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.



The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.



The individual undertaking the research activity is known as the “principal researcher”.



Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.



Please read the notes for guidance before completing ALL sections of the form.



This form must be completed and approved prior to undertaking any research activity. Please see Checklist for details of process for different categories of application.  



SECTION A: About You (Principal Researcher)

		1

		Full Name:

		Matthew Pinnock



		2

		Tick all boxes that apply:

		Member of staff:

		☐

		Honorary research fellow:

		☐



		

		Undergraduate Student

		☐		Taught Postgraduate Student

		☐		Postgraduate Research Student

		☒





		3

		Institute/Academic Discipline/Centre:

		IMH





		4

		Campus:

		Distance learning





		5

		E-mail address:

		2208296@student.uwtsd.ac.uk





		6

		Contact Telephone Number:

		07484 342728



		

		For students:



		7

		Student Number:

		2208296



		8

		Programme of Study:

		MSc Digital Transformation for the Health & Care Professions



		9

		Director of Studies/Supervisor:

		Simona Ferraraccio














SECTION B: Approval for Research Activity

		1

		Has the research activity received approval in principle?

(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)

		YES

		☒		NO

		☐

		

		

		Date



		2

		If Yes, please indicate source of approval (and date where known): Approval in principle must be obtained from the relevant source prior to seeking ethical approval

		Research Degrees Committee

		☐		N/A



		

		

		Institute Research Committee

		☐		N/A



		

		

		Other (BMDS7010 Data Analytics)



		☒		24/05/2024







SECTION C:  Internal and External Ethical Guidance Materials

		

		Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, location-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines. You may add rows to this table if needed.



		1

		UWTSD Research Ethics & Integrity Code of Practice

		☒

		2

		UWTSD Research Data Management Policy

		☒



		3

		Pinnock_Matthew_2208296-BMDS7010-Parts 1 & 2

		☒







SECTION D: External Collaborative Research Activity

If there are external collaborators then you should gain consent from the contact persons to share their personal data with the university. If there are no external collaborators then leave this section blank and continue to section E.

		1

		Institution

		Powys County Council (PCC)

Powys Teaching Health Board (PTHB)





		2

		Contact person name

		Helen Dolman (PCC) Head of Information Governance

Amanda Smart (PTHB) Head of Information Governance



		3

		Contact person e-mail address



		Helen.dolman@powys.gov.uk

Amanda.smart@wales.nhs.uk





		4

		Is your research externally funded?

		YES

		☐

		NO

		☒



		5

		Are you in receipt of a KESS scholarship?

		YES

		☐

		NO

		☒



		6

		Are you specifically employed to undertake this research in either a paid or voluntary capacity?

		Voluntary

		YES

		☐

		NO

		☒



		7

		

		Employed

		YES

		☐

		NO

		☒



		8

		Is the research being undertaken within an existing UWTSD Athrofa Professional Learning Partnership (APLP)?

		If YES then the permission question below does not need to be answered.

		YES

		☐

		NO

		☒



		9

		Has permission to undertake the research has been provided by the partner organisation?

		(If YES attach copy)

If NO the application cannot continue

		YES

		☒

		NO

		☐












Where research activity is carried out in collaboration with an external organisation

		10

		Does this organisation have its own ethics approval system?

		YES

		☐

		NO

		☒



		

		

If Yes, please attach a copy of any final approval (or interim approval) from the organisation (this may be a copy of an email if appropriate).









SECTION E: Details of Research Activity

		1

		Indicative title:

		Evaluating the Work/Life Impact of Transitioning from Paper to Digital Solutions in Powys Teaching Health Board and Powys County Council



		2

		Proposed start date:

		23/09/2024

		Proposed end date:

		06/05/2025



		

		Introduction to the Research (maximum 300 words per section)

Ensure that you write for a Non-Specialist Audience when outlining your response to the points below:

· Purpose of Research Activity

· Proposed Research Question

· Aims of Research Activity

· Objectives of Research Activity

Demonstrate, briefly, how Existing Research has informed the proposed activity and explain

· What the research activity will add to the body of knowledge 

· How it addresses an area of importance. 



		3

		Purpose of Research Activity



The study aims to identify both positive and negative impacts on end user productivity, stress levels, and overall job satisfaction. In addition, the research conducted will highlight the potential notion that migrating to from paper to digital solutions across Health and Social Care may begin to have an adverse effect on the environment due to the ever-increasing demand for more digital storage solutions, network infrastructure and computing power.



(this box should expand as you type)



		4

		Research Question



1. How do you prioritise your work and personal life to maintain a healthy balance?

2. What strategies do you use to manage stress from work?

3. How do you ensure you have enough time for family and personal interests?

4. What boundaries do you set to prevent work from encroaching on your personal time?

5. How do you handle work-related tasks or emails outside of regular working hours?

6. What role does your employer play in supporting your work/life balance?

7. How do you manage your time effectively to avoid burnout?

8. What activities or hobbies help you unwind after a busy workday?

9. How do you communicate your work/life balance needs to your employer or colleagues?

10. What advice would you give to someone struggling to achieve a good work/life balance?



(this box should expand as you type)



		5

		Aims of Research Activity



The primary objective of this research is to assess how the shift from paper-based to digital solutions affects employees’ work/life balance and compile data that can be presented to public sector organisations highlighting the current personal effects of the work/life situation for Health and Social Care workers.





(this box should expand as you type)



		6

		Objectives of Research Activity



1. Quantifiable and quantitative data from survey/questionnaire

2. Analysis of data

3. Conclusion of analysis

4. Recommendations for future actions to implement 



(this box should expand as you type)



		

		Proposed methods (maximum 600 words)

Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. You do not need to justify the methods here, but should instead describe how you intend to collect the data necessary for you to complete your project.



		7

		1. Data Cleaning and Preparation

· Data Quality: Ensure the data collected is clean, accurate, and complete. Address any missing values or outliers.

· Data Transformation: Convert data into a suitable format for analysis, such as coding qualitative responses or normalising quantitative data.

2. Descriptive Statistics

· Summary Statistics: Calculate measures such as mean, median, mode, standard deviation, and range to summarise the data.

· Visualisation: Use charts, graphs, and tables to visually represent the data, making it easier to identify patterns and trends.

3. Inferential Statistics

· Hypothesis Testing: Formulate and test hypotheses to determine if there are significant differences or relationships within your data.

· Confidence Intervals: Calculate confidence intervals to estimate the reliability of sample statistics.

4. Qualitative Data Analysis

· Thematic Analysis: Identify and analyse themes or patterns in qualitative data from interviews or open-ended survey responses.

· Coding: Develop a coding scheme to categorize and interpret qualitative data systematically.

5. Correlation and Regression Analysis

· Correlation: Assess the strength and direction of relationships between variables using correlation coefficients.

6. Comparative Analysis

· Group Comparisons: Compare different groups (e.g., before and after the migrations to digital solutions) to identify significant differences.

· Trend Analysis: Examine changes over time (2010 – 2024) to understand long-term effects.

7. Software and Tools

· Statistical Software: Utilise SPSS software for statistical analysis.

· Qualitative Analysis Software: The use of SPSS software to manage and analyse qualitative and quantitative data.

8. Interpretation of Results

· Contextual Understanding: Interpret the results in the context of my research questions and objectives.

· Implications: Discuss the practical implications of my findings for Health and Social Care organisations and its employees.

· Limitations: Acknowledge any limitations in my data or methodology that might affect the validity of my conclusions.

9. Reporting

· Clear Presentation: Present your findings clearly and concisely, using appropriate visuals such as tools within SPSS software.

Actionable Insights: Provide recommendations to Health and Social Care organisations based on my analysis that can be implemented by senior leaders within the organisations.





(this box should expand as you type)



		


		Location of research activity

Identify all locations where research activity will take place.



		8

		All virtual locations via Microsoft Teams meetings.



(this box should expand as you type)



		

		Research activity outside of the UK

If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural and/or legal sensitivities or vulnerabilities of participants. If you live in the country where you will do the research then please state this.



		9

		

N/A



(this box should expand as you type)







		10

		Use of documentation not in the public domain: Are any documents NOT publicly available? 



		NO

		☒



		

		

		YES

		☐



		11

		If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with the current data protection law of the country in question and that of England and Wales.







(this box should expand as you type)







		

		Does your research relate to one or more of the seven aims of the Well-being of Future Generations (Wales) Act 2015?

		

YES

		

NO



		12

		A prosperous Wales

		☒

		☐



		13

		A resilient Wales

		☐

		☒



		14

		A healthier Wales

		☒

		☐



		15

		A more equal Wales

		☐

		☒



		16

		A Wales of cohesive communities

		☐

		☒



		17

		A Wales of vibrant culture and thriving Welsh language

		☐

		☒



		18

		A globally responsible Wales

		☐

		☒



		19

		If YES to any of the above, please give details:



		

		As the research will focus on work activities that should provide the outcome of a better work/life balance, it relates to a healthier Wales as collectively, clinicians may or may not experience this outcome.





(this box should expand as you type)










SECTION F: Scope of Research Activity

		

		Will the research activity include:

		YES

		NO



		1

		Use of a questionnaire or similar research instrument?

		☒

		☐



		2

		Use of interviews?

		☒

		☐



		3

		Use of focus groups?

		☐

		☒



		4

		Use of participant diaries? 

		☐

		☒



		5

		Use of video or audio recording?

		☐

		☒



		6

		Use of computer-generated log files?

		☐

		☒



		7

		Participant observation with their knowledge?

		☐

		☒



		8

		Participant observation without their knowledge?

		☐

		☒



		9

		Access to personal or confidential information without the participants’ specific consent?

		☐

		☒



		10

		Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?

		☐

		☒



		11

		Performance of any acts which may cause embarrassment or affect self-esteem?

		☐

		☒



		12

		Investigation of participants involved in illegal activities?

		☐

		☒



		13

		Use of procedures that involve deception?

		☐

		☒



		14

		Administration of any substance, agent or placebo?

		☐

		☒



		15

		Working with live vertebrate animals?

		☐

		☒



		16

		Procedures that may have a negative impact on the environment?

		☐

		☒



		17

		Other primary data collection methods. Please indicate the type of data collection method(s) below.

		☐

		☒



		

		Details of any other primary data collection method:







(this box should expand as you type)

		

		





If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).



If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 






SECTION G: Intended Participants

If there are no participants then do not complete this section, but go directly to section H.



		

		Who are the intended participants:

		

YES

		

NO



		1

		Students or staff at the University?

		☐

		☐



		2

		Adults (over the age of 18 and competent to give consent)?

		☒

		☐



		3

		Vulnerable adults?

		☐

		☒



		4

		Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)

		☐

		☒



		5

		Prisoners?

		☐

		☒



		6

		Young offenders?

		☐

		☒



		7

		Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?

		☐

		☒



		8

		People engaged in illegal activities?

		☐

		☒



		9

		Others. Please indicate the participants below, and specifically any group who may be unable to give consent.



		☐

		☒



		

		Details of any other participant groups:







(this box should expand as you type)

		

		







		

		Participant numbers and source

Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 



		10

		How many participants are expected?



		

< 50



(this box should expand as you type)



		11

		Who will the participants be?



		District and Community Nurses in Powys Teaching Health Board, Social Workers and Mental Health Practitioners in Powys County Council



(this box should expand as you type)



		12

		How will you identify the participants?

		

PowysTHB Clinical Leads, PCC Principal Social Workers and Mental Health Team Leaders



(this box should expand as you type)












		

		Information for participants:

		

YES

		NO

		

N/A



		13

		Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?

		☒

		☐

		☐



		14

		Will you tell participants that their participation is voluntary?

		☒

		☐

		☐



		15

		Will you obtain written consent for participation?

		☒

		☐

		☐



		16

		Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?

		☐

		☐

		☒



		17

		If the research is observational, will you ask participants for their consent to being observed?

		☒

		☐

		☐



		18

		Will you tell participants that they may withdraw from the research at any time and for any reason?

		☒

		☐

		☐



		19

		With questionnaires, will you give participants the option of omitting questions they do not want to answer?

		☒

		☐

		☐



		20

		Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?

		☒

		☐

		☐



		21

		Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?

		☒

		☐

		☐



		22

		If NO to any of above questions, please give an explanation 



		

		





(this box should expand as you type)



		24

		Will participants be paid?

		☐

		☒

		☐



		25

		Is specialist electrical or other equipment to be used with participants?

		☐

		☒

		☐



		26

		Are there any financial or other interests to the investigator or University arising from this study?

		☐

		☒

		☐



		27

		Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?

		☐

		☒

		☐



		28

		If YES to any question, please provide full details 



		

		





(this box should expand as you type)










SECTION H: Anticipated Risks



		

		
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 



If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  



		1

		Full risk assessment completed and appended? 

		Yes 

		☒



		

		

		No

		☐



		2

		Risks to participants

For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information



		

		Risk to participants:



Emotional distress.

Mental distress.

Transfer of personal data.



(this box should expand as you type)

		How you will mitigate the risk to participants:



Utilise disclaimers for the survey(s)/questionnaire(s).

Preliminary conversations before partaking in the research activity.

Undertake a GDPR protection risk assessment.



(this box should expand as you type)



		3

		If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities



		

		N/A



(this box should expand as you type)



		4

		Risks to the investigator

For example: personal health & safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest



		

		Risk to the investigator: N/A





(this box should expand as you type)

		How you will mitigate the risk to the investigator:





(this box should expand as you type)



		5

		University/institutional risks

For example: adverse publicity, financial loss, data protection



		

		Risk to the University: N/A





(this box should expand as you type)

		How you will mitigate the risk to the University:





(this box should expand as you type)



		6

		Environmental risks

For example: accidental spillage of pollutants, damage to local ecosystems



		

		Risk to the environment: N/A





(this box should expand as you type)

		How you will mitigate the risk to environment:





(this box should expand as you type)









		

		Disclosure and Barring Service



		

		If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.

		YES



		NO



		N/A





		7

		Does your research require you to hold a current DBS Certificate?

		☐

		☒

		☐



		8

		If YES, please give the certificate number. If the certificate number is not available please write “Pending”; in this case any ethical approval will be subject to providing the appropriate certificate number.

		










SECTION I: Feedback, Consent and Confidentiality



		1

		Feedback

What de-briefing and feedback will be provided to participants, how will this be done and when? 



		

		

Feedback from collective results of the gathered research.



(this box should expand as you type)



		2

		Informed consent

Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.



		

		

A full disclaimer will be included on the MS Forms questionnaire.



(this box should expand as you type)



		3

		Confidentiality / Anonymity

Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 



		

		

Results of questionnaires will not be shared and will be deleted upon completion of the dissertation project.



(this box should expand as you type)







SECTION J: Data Protection and Storage



		

		Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?

		YES

		NO



		1

		“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person. Any video or audio recordings of participants is considered to be personal data.

		☐



		☒





		

		If YES, provide a description of the data and explain why this data needs to be collected:



		2

		





(this box should expand as you type)



		

		Does it involve special category data (as defined by the GDPR)?

		YES

		NO



		3

		“Special category data” means sensitive personal data consisting of information as to the data subjects’ –

(a) racial or ethnic origin,

(b) political opinions,

(c ) religious beliefs or other beliefs of a similar nature,

(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),

(e) physical or mental health or condition,

(f) sexual life,

(g) genetics,

(h) biometric data (as used for ID purposes),

		☐



		☒





		

		If YES, provide a description of the special category data and explain why this data needs to be collected:



		4

		

(this box should expand as you type)







		

		
Will data from the research activity (collected data, drafts of the thesis, or materials for publication) be stored in any of the following ways?

		YES

		NO



		5

		Manual files (i.e. in paper form)?

		☐

		☒



		6

		University computers?

		☐

		☒



		7

		Private company computers?

		☐

		☒



		8

		Home or other personal computers?

		☐

		☒



		9

		Laptop computers/ CDs/ Portable disk-drives/ memory sticks?

		☐

		☒



		10

		“Cloud” storage or websites?

		☒

		☐



		11

		Other – specify:



		☐

		☒



		12

		For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of backup procedures, password protection, encryption, anonymisation and pseudonymisation:



		

		The stored data will sit within my personal OneDrive of within the PTHB M365 tenant. The OneDrive account is password protected.



(this box should expand as you type)







		

		Data Protection



		

		Will the research activity involve any of the following activities:

		YES

		NO



		13

		Electronic transfer of data in any form?

		☒

		☐



		14

		Sharing of data with others at the University outside of the immediate research team?

		☐

		☒



		15

		Sharing of data with other organisations?

		☐

		☒



		16

		Export of data outside the UK or importing of data from outside the UK?

		☐

		☒



		17

		Use of personal addresses, postcodes, faxes, emails or telephone numbers?

		☐

		☒



		18

		Publication of data that might allow identification of individuals?

		☐

		☒



		19

		Use of data management system?

		☐

		☒



		20

		Data archiving?

		☐

		☒



		21

		If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and Data Protection Act (2018) (and any international equivalents, where appropriate):



		

		Any data transferred in regard to the questionnaires will be carried out over M365 from one tenant to another (MS Forms), therefore the data will be encrypted end-to-end. The storage of any data on the PTHB end will reside on the DHCW M365 tenant, the data/network is secured behind corporate firewalls and password protected to gain access, complying to GDPR regulations.



(this box should expand as you type)



		22

		List all who will have access to the data generated by the research activity:



		

		

Matthew Pinnock



(this box should expand as you type)



		23

		List who will have control of, and act as custodian(s) for, data generated by the research activity:



		

		

Matthew Pinnock





(this box should expand as you type)



		24

		Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  



		

		

The stored data will sit within my personal OneDrive of within the PTHB M365 tenant. The OneDrive account is password protected. The data will be retained until the end of June 2025 where it will be deleted thereafter.



(this box should expand as you type)



		25

		Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 



		

		

N/A



(this box should expand as you type)



		26

		Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)

		YES

		☒



		27

		Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding

		YES

		☒









SECTION K: Declaration

		

		The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.



In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 



		1

		Signature of applicant:

		[image: A black and white image of two hearts

Description automatically generated]

		Date: 15/11/2024









For STUDENT Submissions:

		2

		Director of Studies/Supervisor:

		Simona Ferraraccio

		Date:



		3

		Signature:

		



		







For STAFF Submissions:

		4

		Academic Director/ Assistant Dean:

		

		Date:



		5

		Signature:

		



		










Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:

		☒

		I have read the guidance notes supplied before completing the form.



		☒

		I have completed ALL RELEVANT sections of the form in full.



		☒

		I confirm that the research activity has received approval in principle



		☒

		I have attached a copy of final/interim approval from external organisation (where appropriate)



		☐

		I have attached a full risk assessment (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT



		☒

		I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.



		☒

		I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be approved by the Supervisor and the Programme Director.







		STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form (and receive the outcome) via systems explained to you by the supervisor/module leader.







April 2022` [modified July 2024]	1	PG2 Ethical Approval Form
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Evaluation Survey  Information Poster


Evaluation Survey Information Poster.pub
The purpose is to assess how the shift from paper-based to digital solutions affects employees’ work/life balance. The study aims to identify both positive and negative impacts on end user productivity, stress levels, and overall job satisfaction. In addition, the research conducted will highlight the potential notion that migrating to from paper to digital solutions across Health and Social Care settings may begin to have an adverse effect on the environment due to the ever-increasing demand for more digital storage solutions, network infra-structure and computing power.
Share your views on the personal effects of digital systems over paper-based for healthcare workers in Powys Teaching Health Board and NHS Wales 
 
The objective of this evaluation 
The purpose is to assess how the shift from paper-based to digital solutions affects employees’ work/life balance. The study aims to identify both positive and negative impacts on end user productivity, stress levels, and overall job satisfaction. In addition, the research conducted will highlight the potential notion that migrating to from paper to digital solutions across Health and So-cial Care may begin to have an adverse effect on the environment due to the ever-increasing demand for more digital storage solutions, network infra-structure and computing power. 
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ID Task 

Mode

Task Name Duration Start Finish Predecessors

1 Submit project brief to Tutor 9 days Tue 01/10/24 Fri 11/10/24

2 Ethics application 9 days Tue 01/10/24 Fri 11/10/24

3 PTHB 13 days Tue 01/10/24 Thu 17/10/24

4 UWTSD 13 days Tue 01/10/24 Thu 17/10/24

5 Ethics approval 23 days Tue 01/10/24 Thu 31/10/24

6 Methods selection and justification 6 days Thu 24/10/24 Thu 31/10/24

7 Start primary data collection 36 days Fri 01/11/24 Fri 20/12/24

8 PTHB users 37 days Fri 01/11/24 Mon 23/12/24

9 PCC users 37 days Fri 01/11/24 Mon 23/12/24

10 Introduction chapter 21 days Fri 01/11/24 Fri 29/11/24

11 Literature review chapter 37 days Fri 01/11/24 Mon 23/12/24

12 Methods chapter 37 days Fri 01/11/24 Mon 23/12/24

13 Progress review meeting with supervisor

and moderator

6 days Mon 06/01/25Mon 13/01/25

14 Start primary data analysis 6 days Mon 13/01/25Mon 20/01/25

15 In-depth anaysis of PTHB data 11 days Mon 20/01/25Sun 02/02/25

16 Draft Results chapter 11 days Mon 03/02/25Mon 17/02/25

17 Continue Results chapter 11 days Mon 03/03/25Mon 17/03/25

18 Update Literature Review & Methods Chapter11 days Mon 17/03/25Mon 31/03/25

19 Draft Discussion chapter 9 days Tue 01/04/25 Fri 11/04/25

20 Outline Conclusions chapter 7 days Tue 22/04/25 Wed 30/04/25

21 Complete dissertation and final revisions2 days Thu 01/05/25 Fri 02/05/25

22 Final student presentation to supervisor 3 days Thu 01/05/25 Mon 05/05/25

23 Submit dissertation 1 day Tue 06/05/25 Tue 06/05/25
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Qtr 3, 2026
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Theme Description Number of Respondents Example of Direct Quotes Example of Positive Experience Example of Negative Experience Responses
Impact on Patient Care
"For example, using a paper method to Paper-based systems are more el Paper-based systems are old fashioned.
lobtain pathology results from NHS England
trusts across the border takes much longer The process is slow.
L . y than using an electronic system to access
Paper-based systems" impact on the quality of patient care 7 those results.” Paper-based care communication across the En NA
border is an issue.
“Electronic systems means users can access |Digital patient record avoid duplication and [Time consuming to use in the middle of clinics.
linformation much quicker than paper.” mitigate the risk of getting lost.
[Safer Information Governance. Errors occur.
Multiple departments can easily access.
- L . y |Access is easier cross departments.
Digital systems " impact on the quality of patient care 16 [Accessing records created by an other members of N/A
staffis easy.
Information access and communication is easy.
|Access is quicker.
Digital patient records are legible.
Overall Satisfaction
"It improves efficiency, reduces errors, and
laltows quick access to important
linformeation. It streamlines workflows,
System user preference reasons (Digital or Paper-based) 2 lenhances communication, and ensures NA NA
|better tracking and documentation,
|ultimately making tasks more accurate and
| manageable.”
“Some older staff lack confidence in their
| digital skills and can be resistant to using
\digital systems for fear of breaking it. Due to
. the digital landscape we're now in, there
Suggested improvements to help end users adapt to the use » would need to be a basic competency of NA NA NA

of digital systems

\digital skills needed, but basic guides to
|support them on certain digital packages
they may not be familiar with may support

them.”
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