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Abstract
The COVID-19 pandemic has catalysed the use of Intelligent Automation (IA) technologies throughout the UK National Health Service (NHS), but the net effect of these tools is still debatable. This paper critically evaluates the use, implementation and use of IA technologies, such as Electronic Health Records (Epic, Cerner), Robotic Process Automation (RPA), NHS 111 online initial assessment, and remote home-monitors, throughout the pandemic. The study is based on a secondary qualitative integrative review to synthesise existing empirical research, reviews and policy papers published in 2020-25. The results indicate that, although IA played a key role in supporting critical processes including the automation of workflows, integration of real-time data, and remote evaluation, not all NHS Trusts used it effectively. The modifying factors of technology performance were structural constraints such as interoperability barriers, unreliable digital maturity, workforce capacity constraints and inadequate governance. Algorithms The results of digital triage and remote monitoring further indicate the issue of algorithm reliability and patient safety as well as disparities in access. Successful RPA projects have been isolated pilot projects as opposed to national projects that can be scaled. The review has found that IA was an enabler, as well as a stress test of the NHS, revealing systemic vulnerabilities that need to be tackled during future digital transformation. The recommendations include enhancement of interoperability, governance, workforce digital capability and national IA strategy.
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[bookmark: _Toc215203363]1. Introduction
The COVID-19 crisis caused an unprecedented pressure and immediate strain on the UK National Health Service (NHS), revealing a long-standing vulnerability in the operational resilience, digital maturity and data infrastructure. In its turn, the NHS was quick to adopt Intelligent Automation (IA) solutions, such as Electronic Health Records (EHR) systems (Epic, Cerner), the NHS Spine interoperability network, Robotic Process Automation (RPA), digital triages (NHS 111 Online), and mass-scale remote monitoring interventions (COVID Oximetry @home). The technologies were placed as essential mechanisms to assist the clinical decision-making, workforce capacity, and the response to the surging patient demand. The dominant discourse of speedy change however covers the important structural, organisational and ethical issues that were at play in the performance and influence of IA during the pandemic.
The proposed research is a critical secondary-data analysis of the COVID-19 implementation, integration, and experience of IA technologies across NHS settings. Instead of supporting a technological determinist explanation, the study develops a socio-technical and organisational perspective through which the successes and constraints of IA practice are determined. This strategy is crucial as it is indicated that digital tools alone failed to produce equal improvements, instead, the level of trust-based digital maturity varied widely, together with local implementation plans, workforce preparation and data governance frameworks (Feger, Crump & Scott, 2021; Hoghton, 2023).
[bookmark: _Toc215203364]2. Background and Rationale
COVID-19 served as a driver of digital acceleration in the NHS, but not necessarily in a manner that was co-ordinated and sustainable. Although digital health adoption has grown exponentially, especially in remote triage, virtual consultation and remote monitoring, some scholars suggest that the growth has only capitalized on existing disparities, instead of addressing them (Feger, Crump & Scott, 2021; NHS Digital, 2021). There was a vast difference in digital maturity between regions and care settings, with NHS trusts becoming digital haves and digital have-nots, with some implementing the most advanced automation, quickly, and others having a minimal infrastructure like integrated records or consistent connectivity.
The digital response was based on EHR systems which were only effective through local optimisation and interoperability. Al Ani (2022) points out that the advantages of EHR have been inflated because differences in usability, workflow compatibility and system maturity are generalizers of results. Cresswell et al. (2025) also demonstrate that well-resourced hospitals were not able to optimise and maintain the accuracy of data on COVID-19, which contradicts the idea that EHR technologies can equally benefit decision-making. These system-level inconsistencies caused a limitation of the IA ability to be scaled and integrated across care pathways.
Despite the extensive implementation of algorithms of decision support and digital triage, new data reveals that the issue of safety and reliability is significant. NHS 111 Online (Turner et al., 2021) already relieved the pressures on the call centres, although algorithm-based pathways were often not clinical sensitive. The Healthcare Safety Investigation Branch (2022) pinpointed preventable delays and hazards associated with non-clinical call-handler algorithms, and Breton et al. (2021) denounced the national triage model in limiting access to high-risk patients in a timely manner-providing an example of the dangers of leaving the choice to the algorithms in times of crisis.
On the same note, remote monitoring programs like the COVID Oximetry @home that received mouth-of-the-day acclaim showed mixed results across locations. Vilendrer et al. (2022) reported advantages in terms of detecting early deterioration, but Boniface et al. (2022) did not find any homogenous effect on readmissions. Tomini et al. (2024) claim that patient selection and service design played a significant role in determining effectiveness, which refutes allegations of efficiency per se.
RPA case studies, i.e. the automated SitRen reporting and oxygen-supply monitoring, indicate an administrative relief (TPXimpact, 2021; Automation Anywhere, 2021). Yet these were local pilots which were not nationalized. According to Sheikh et al. (2021), the NHS has not yet developed an integrated learning health system that can be used to scale digital innovations across organisational borders.
Lastly, the use of digital tools during the pandemic was introduced at a rate that exceeded the pace of traditional governance procedures. NHS Digital proposed temporary data-sharing directions, yet critics point out that these frameworks were not long-term, which could normalise exceptional practices in case of emergency situations (Sheikh et al., 2021). Ferretti and Vayena (2022) highlight the fact that the digital acceleration of the pandemic period has been made without adequate consideration of algorithmic responsibility, equity and digital marginalisation.
Together, this literature shows that IA in the NHS is a more perplexing issue than mainstream discourse implies. It is evident that a much-needed critical, integrative review synthesising evidence on the way IA technologies worked in an uneven, multi-layered system under crisis pressure in a digitalised world is required.
[bookmark: _Toc215203365][bookmark: _Toc215203366]3. Aim, Objectives and Research Questions Aim
To critically address the implementation, implementation and influence of Intelligent Automation (IA) technologies in use in the NHS during the COVID-19 pandemic, analysing its contribution, constraints and future implications to digital transformation.
[bookmark: _Toc215203367]Objectives
1. To identify and categorise the IA technologies utilised across the NHS during COVID-19.
2. To analyse the operational roles these technologies played in clinical and administrative workflows.
3. To critically evaluate the benefits, challenges and unintended consequences associated with IA implementation.
4. To generate evidence-informed recommendations for future IA deployment, governance and scale-up within the NHS.
[bookmark: _Toc215203368]Research Questions
1. What IA technologies were deployed across the NHS during COVID-19, and how can they be categorised?
2. How did these technologies support (or hinder) key pandemic-related workflows such as triage, data integration, capacity monitoring and remote care?
3. What benefits and constraints are identified in the literature regarding IA’s effectiveness during COVID-19?
4. What lessons emerge for future NHS digital strategy, governance and capability building?
[bookmark: _Toc215203369]4. Literature Review 
The phenomenon of NHS Intelligent Automation (IA) research in the context of the COVID-19 pandemic has continuously positioned the pandemic as a digital accelerator and a stress-test of the digital infrastructure of the NHS. Feger, Crump and Scott (2021), who wrote at the beginning of the pandemic, analysed the organisational preparedness of NHS trusts and found that the adoption of digital technology was fast but highly unequal. Their work is pertinent nowadays due to the fact that it reveals the underlying inequalities that still define digital maturity throughout the NHS. On the same note, Hoghton (2023) examined interoperability failures in Electronic Health Record (EHR) systems, which argued that the real-time national integration of data was not possible due to fragmented data architectures. This is directly applicable to the current study because IA systems rely on smooth data flows, and your study seeks to examine critically these structural limitations instead of merely listing technologies.
The conflicts between scalability and clinical reliability are also mentioned in the digital triage research. A national study of NHS 111 triage accuracy conducted by Marincowitz et al. (2024) identified that the algorithm is inadequate in terms of sensitivity on severe cases of COVID-19, whereas HSIB (2022) found that algorithmic decision pathways were poorly designed. These results contradict the previous research on the topic, which was optimistic about digital triage, and explain why your study takes a critical position.
Remote monitoring evaluations have a similar tendency. When Vilendrer et al. (2022) and Kim et al. (2024) were able to show clinical value in the controlled environment, national studies by Boniface et al. (2022) and Tomini et al. (2024) demonstrated varied results and poor cost-effectiveness. This inconsistency is in your favour as a secondary integrative review as a methodology, which integrates various findings instead of presupposing the same level of success.
RPA literature, most of which are vendor-driven (TPXimpact, 2021; Automation Anywhere, 2021) report efficiency in administration, however, without assessing clinical scalability, which is another gap in research that your research provides: a lack of system-wide assessments of IA, based on governance theory and socio-technical understanding.
Lastly, the articles by Ferretti and Vayena (2022) and NHS Digital (2025) conclude that ethical oversight was behind the technological change. This goes straight to the purpose of your research in questioning structural and governance limits making your research a critical appendix to available literature.
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[bookmark: _Toc215203370]5. Methodology
A qualitative research design, namely applied, is assumed in this research since the study aims not to develop abstract theory but to produce practice-relevant information regarding NHS digital strategy. The synthesis of empirical research, policy assessment, case reports and grey literature on the implementation of IA technologies during COVID-19 is made through a secondary integrative literature review. This design is suitable because existing evidence is scattered and has to be critically analysed in terms of structural, organisational and governance patterns.
The study is an inductive type of analytic research that lets the themes to be developed using the data instead of assigning known categories. The search of databases like PubMed, Scopus, Web of Science, Medline, CINAHL and Google Scholar, as well as grey literature sources such as NHS England, NHS Digital and HSIB will be systematically implemented with the help of specific keywords (e.g., NHS + Intelligent Automation + COVID-19).
The inclusion criteria limit evidence to 2020-2025 UK-based studies using methodological transparency and exclude non-UK and literature published before 2020 unless it can provide comparative value.
Data will be subjected to thematic synthesis, which will entail initial coding, creation of descriptive themes (e.g. digital triage reliability, EHR interoperability, RPA scalability), and analytical theming to investigate how digital maturity, governance and organisational capability influenced IA performance. The methodology is practical and is inductive; it matches the goal of the study to provide realistic system-level insights.
[bookmark: _Toc215203375]6. Ethical Considerations
As the project uses only secondary sources, it poses minimal ethical risk. Nonetheless, ethical rigor will be ensured by:
· transparent citation and accurate representation of all studies.
· evaluating bias, especially in vendor-produced IA case studies.
· adherence to academic integrity standards.
· compliance with institutional ethics and data management guidelines.
No personal or confidential patient data will be used.



[bookmark: _Toc215203376]7. Expected Contributions
This research will contribute to:
1. Empirical understanding – providing a synthesised, critical account of IA deployment beyond promotional narratives.
2. Policy insights – highlighting governance gaps that affected IA’s performance.
3. Operational learning – identifying conditions under which IA can support or hinder clinical workflows.
4. Future strategy development – informing how NHS England might embed IA into long-term digital transformation plans.

8. Expected Results
Even though no primary data will be gathered, the study will generate qualitative insights based on studies, assessments, and policy reports released in 2020-2025. Anticipated information will be the descriptions of IA technologies, reported advantages, documented difficulties as well as structural considerations influencing performance. Thematic synthesis is likely to unveil the trends like digital maturity differences, governance limitation and inadequate consistency. They will not involve any statistical tests but will be carried out through systematic qualitative coding to yield analytical insights.

9. Evaluation
This study is capable of contributing to NHS digital transformation by critically summarizing inconsistent evidence on IA performance in the COVID-19. Its practical use was in determining the conditions of structure that facilitated or limited the efficacy of technology. Weaknesses are the use of secondary literature; vendors bias and lack of a balanced representation of NHS trusts. These limitations are explained by time, scope, and the new face of IA research, and at the same time make it possible to draw credible conclusions and recommendations to be taken.

10 .Time Scale
The project will have an organized timeline: optimization of research questions (Weeks 1-2), searching the literature (Weeks 3-4), screening and extracting (Weeks 5-6), thematic synthesis (Weeks 7-9), writing chapters (Weeks 10-16), and final editing (Weeks 17-18). Since the research relies on a secondary data, the chances of delay are minimal, but the possibility of having to perform changes to access grey literature might arise. Week nineteen will be used to submit the dissertation as scheduled.
[bookmark: _Toc215203377]Conclusion
Although the visible Intelligent Automation (IA) was used in COVID-19, recent statistics reveal that it did not have a uniform and transformative effect. The pandemic demonstrated disjointed digital maturity, endemic interoperability issues and organisational inconsistency, such that IA was, in most cases, an improvised solution and not a capability to be integrated with comprehensively. This paper questions celebratory reports, critically evaluating the limitations of optimisation of EHR, triage mistakes, distortion of remote-monitoring and single RPA pilots. This analysis will yield a more rational insights into the potential and limitation of IA, which will be used to shape the future NHS digital strategy based on systemic capability and not emergency acquisition.
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