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Abstract
The COVID-19 crisis also increased the use of Intelligent Automation (IA) technologies throughout the National Health Service to facilitate the delivery of care in times of an unprecedented crisis. This paper is a critical analysis of the use, findings, and disadvantages of the IA technologies, which had been implemented in the NHS during the pandemic and included Electronic Health Records, digital triage system, Robotic Process Automation, and remote patient monitoring programme. The methodology that will be used is a qualitative secondary study, which will utilize a literature review and thematic analysis of scholarly articles, policy reports, and healthcare reports published within the last five years (2020-2025).
The findings mentioned that IA technologies increased efficiency in operations, offered the possibility to provide healthcare remotely, and helped to make decisions in clinical situations when extreme pressure was evident. Nevertheless, it was also found that the barriers to interoperability, lack of uniform digital maturity among NHS trusts, weaknesses in their governance, workforce capability gaps, and issues with the reliability of algorithms and digital inequality were also significant obstacles. The paper concludes that IA actually played a vital role in the NHS response to the pandemic, although a stronger governance structure, integrated infrastructure, workforce development and equitable access to digital technologies in healthcare are the secret keys to sustainability in digital transformation.
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[bookmark: _6gwko7dbpmd7][bookmark: _Toc229066120]Introduction
[bookmark: _watrmjhp5vfv][bookmark: _Toc229066121]Context of the Study
COVID-19 has resulted in the disruption of the world health care system never seen previously and overloaded the National Health Service with strenuous operational demands (Kettering, 2025). The influx of patient demand, worker shortage, and the need to distance showed a decade of weaknesses in the healthcare infrastructure, data integration, and service delivery. To resolve such threats, the NHS turned to the enhancement of Intelligent Automation (IA) solutions to support the operations of the healthcare system and ensure continuity of care in the conditions of the crisis. The NHS digital response was centred on deploying technologies to meet the challenges, including Electronic Health Records (EHR), web-based triage service, Robotic Process Automation (RPA), and remote patient monitoring systems. These technologies enabled healthcare providers to automate their administrative functions, improve communication, permit remote consultations, and have real-time access to patient data. The pandemic thus played a significant role in the digital shift in the NHS.
[bookmark: _c79gd6xa6nt4][bookmark: _Toc229066122]Research Context
Prior to the pandemic, digital transformation of the NHS had been a slow process owing to the complexity of organisations, a lack of interoperability, and inconsistent digital maturity between healthcare organisations. Nevertheless, the nature of the emergency situation caused by COVID-19 compelled NHS trusts to hasten their deployment of new digital solutions that otherwise would take years to plan and assess. Despite the fact that IA technologies enhanced the efficiency of operations in most environments, it is indicated that the adoption of the technologies was rather uneven and accompanied by a number of difficulties in most cases (Kim et al., 2024). There are examples of NHS organisations with enhanced digital infrastructure which adapted rapidly, and those who experienced problems related to ineffective systems, insufficient workforce capacity, and system integration. Issues arose, as well, about algorithmic reliability, patient safety, governance, and digital inequality. These concerns indicate that IA technologies are not as effective as they could be due to the organisation being unprepared, training the workforce, governance framework, and healthcare facilities.
[bookmark: _tgw4pzetsdh5][bookmark: _Toc229066123]Research Aim, Objectives and Questions
The proposed research intends to critically analyse the implementation, performance and impact of Intelligent Automation technologies in the NHS during the COVID-19 pandemic.
Objectives
· To identify and categorise the IA technologies utilised across the NHS during COVID-19.
· To analyse the operational roles these technologies played in clinical and administrative workflows.
· To critically evaluate the benefits, challenges and unintended consequences associated with IA implementation.
· To generate evidence-informed recommendations for future IA deployment, governance and scale-up within the NHS.
Research Questions
· What IA technologies were deployed across the NHS during COVID-19, and how can they be categorised?
· How did these technologies support (or hinder) key pandemic-related workflows such as triage, data integration, capacity monitoring and remote care?
· What benefits and constraints are identified in the literature regarding IA’s effectiveness during COVID-19?
· What lessons emerge for future NHS digital strategy, governance and capability building?
[bookmark: _qgu9o2h96bxx][bookmark: _Toc229066124]Importance of the Study
Such research is significant as it will offer a profound and critical examination of IA technologies in one of the most demanding moments in NHS history (Smit et al., 2022). The research currently available tends to address single technologies or short-term operation advantages, but this paper explores wider structural and organisational challenges in the context of the digital transformation. The results of this study can add to the academic knowledge of healthcare digitalisation and are also helpful in terms of practical outcomes that can be offered to policymakers and healthcare executives. The study provides recommendations of future NHS digital strategies, especially concerning the areas of interoperability, workforce preparedness, ethical governance, and equitable access to digital healthcare services by identifying the strengths and limitations of IA implementation during the pandemic.
[bookmark: _1oywk4ikqdv4][bookmark: _Toc229066125]Structure of the Research
This research project is split into a number of chapters. The literature review is a critical review of the available studies concerning IA technologies in the context of the NHS during the COVID-19. The methodology chapter describes the research design, methods of data collection, and the method of analysis employed in the research. The analysis chapter and findings include key themes that are identified by thematic analysis of secondary data. This is followed by the discussion chapter which critically analyses the findings in terms of existing literature and theoretical views. Lastly, the conclusion summarises the importance of the findings of the research and offers recommendations of the future NHS digital transformation and IA implementation strategies.
[bookmark: _kwe15o840krp][bookmark: _Toc229066126]Literature Review
[bookmark: _ohvrw32zclv][bookmark: _Toc229066127]Introduction
The quick implementation of the Intelligent Automation (IA) technologies in the National Health Service during the COVID-19 pandemic has resulted in the emergence of an increasing number of scholarly and policy-oriented publications. Much of this research frames the pandemic as a driver of digital transformation, with increased adoption of technologies including Electronic Health Records (EHR), digital triage systems, Robotic Process Automation (RPA) and remote patient monitoring tools. Nonetheless, when compared to earlier accounts, which focused on innovation and efficiency, more recent sources have taken on a critical role and have questioned the effectiveness, scalability and equity of IA deployment (El Arab et al., 2025). The current literature review is a critical assessment of the existing study on IA technologies in the context of the NHS during the COVID-19 pandemic which includes four key themes: digital maturity and infrastructure, EHR interoperability, algorithmic decision-making and triage systems, and remote monitoring and automation. It also touches upon governance and problems with ethics and finally establishes gaps in current knowledge and reasons why such a system-level, socio-technical analysis should be justified.
[bookmark: _bztzxceryoh][bookmark: _Toc229066128]Digital Maturity and Organisational Readiness
One of the motifs of the literature is the disproportional degree of digital maturity among the NHS organisations. Digital maturity is the degree to which healthcare organisations have the technological resources, human resources, and organisational capacity needed to successfully implement digital solutions. Feger et al. (2021) believe that the pre-existing digital capabilities played a significant role in the response of NHS trusts to the pandemic. Organisations that had developed digital infrastructures could quickly adopt IA technologies in their operations, and others had problems because of insufficient resources and old systems. This has created a gap between digitally advanced and digitally lagging trusts and led to disproportional access to the benefits of new technologies. Hoghton et al. (2023) also highlight the statement that digital maturity is not only a technical problem but also an organisational problem. Leadership, the form of governance and the digital literacy of the staff take a significant role in defining the effectiveness of technologies in terms of acceptance. This is in line with socio-technical theory that postulates that the operation of technological systems is not possible unless it is in line with human and organisational factors.
Importantly, a good deal of the initial literature takes a deterministic perspective, whereby higher use of technology automatically results in higher quality. This assumption is, however, refuted by later studies which help realize that the advantages of IA are extremely contingent. Indicatively, the challenges encountered even by well-endowed hospitals in adapting new technologies to current work processes serve as an indication of the limitations of technological optimism. In this manner, while digital maturity is widely acknowledged as one of the factors to achieve success in IA, the literature focuses less on the organisational adaptation to IA success, suggesting that literature needs more sophisticated analysis.
[bookmark: _b4yauc7j9bxb][bookmark: _Toc229066129]Electronic Health Records and Interoperability Challenges
Due to the reliance on Electronic Health Records (EHR) systems such as Epic and Cerner in the NHS digital response to Covid-19, the industry is especially vulnerable to these attacks. The use of Electronic Health Records (EHR) systems, such as Epic and Cerner, in the NHS' response to Covid-19 is particularly susceptible to these attacks. These systems were supposed to enable the sharing of real-time data, enhance clinical decision-making and enable coordinated care across various healthcare environments. Nonetheless, the literature demonstrates that there exist serious challenges that have to be encountered in connection to interoperability and the possibility of various systems to communicate and share information in an effective way. According to Hoghton et al. (2023), fragmented data architecture hindered the process of connecting patient data across NHS organisations. This fragmentation decreased the efficacy of IA technologies that are founded on complete and valid data entries.
Additional evidence, Cresswell et al. (2025) suggest, is that even in the most digitally advanced hospitals, EHR optimisation remains an important issue. Problems with inconsistent data entry, system usability issues, and misalignment of the workflow were some of the issues that curtailed the potential benefits of EHR systems. This evidence dispels the notion that, with the implementation of EHR, the healthcare outcome can improve.
Al Ani (2022) contends that the perceived benefits of EHR systems are commonly exaggerated based on generalised assumptions that fail to consider local differences in implementation. The success of these systems largely relies on their configuration, integration and utilisation in the context of a particular organisation. Critically, the literature indicates that interoperability is not just a technical concern but also a governance and policy challenge. The absence of standardised data structures and coordination across NHS trusts constrain scalability of IA technologies.
[bookmark: _h5tyk6xpmbpe][bookmark: _Toc229066130]Algorithmic Decision-Making and Digital Triage
The digital triage and in particular NHS 111 Online were extremely helpful during the pandemic to manage the volume of patients. These systems were aimed to make preliminary diagnoses, refer patients to the right care channels, and alleviate the burden of healthcare services. NHS 111 Online proved to be effective in reducing the number of calls and improving healthcare advice as found by Turner et al. (2021). But later studies cast doubt on the reliability and safety of using algorithms to make decisions. Marincowitz et al. (2022) prove that digital triage systems are not necessarily sensitive enough to pick severe COVID-19 cases, which results in possible treatment delays. Risks from non-clinical Decision Algorithms are also referred to by the Healthcare Safety Investigation Branch (2022), specifically misclassification of symptoms, inappropriate care recommendations.
Breton et al. (2021) also believe that digital triage systems can fail to provide vulnerable groups access to digital technology, particularly vulnerable populations with complex health conditions or limited digital literacy. This questions the issue of equity and inclusivity in providing healthcare. Importantly, the literature presents a conflict of efficiency and safety in algorithmic systems. Although digital triage enhances scalability and accessibility, it can impair clinical accuracy and patient outcomes. This creates the necessity of hybrid designs that involve automation with human control. Moreover, the long-term effects of the use of algorithms to decide on health care, along with its relation to accountability and transparency, has limited research. This is one major literature gap.
[bookmark: _ok5ojijho77s][bookmark: _Toc229066131]Remote Monitoring and Virtual Care
The COVID Oximetry @home programmes were among remote monitoring technologies which were heavily used to treat patients outside the hospital environment. These systems allowed for patients' measures of health to be monitored around the clock, allowing for early detection of deterioration and a subsequent reduction in hospital admissions. According to Vilendrer et al. (2022), the positive results of remote monitoring are related to the increased level of patient engagement and early intervention. Similarly, controlled studies show that such technologies can be applied effectively to enhance clinical outcomes, when applied in an appropriate manner.
But there are other studies giving results that are not so cut and dried. Boniface et al. (2022) report that the readmission rates were not consistent, while Tomini et al. (2024) refer to the differences in cost-effectiveness of the interventions. Such inconsistencies have suggested that the viability of remote monitoring may be dependent on patient selection and service design and capacity of organisations.
The literature is important, however, as it suggests that remote monitoring is not a one size fits all solution. Its success is determined by proper incorporation in the healthcare systems and the presence of the supporting infrastructure. Also, the digital exclusion issues, like the inability to access the devices or the Internet may restrict the extent of such technologies. Thus, use of this innovative method remote monitoring should be controlled in order to ensure a fair and successful result.
[bookmark: _94s6ov10lhrm][bookmark: _Toc229066132]Robotic Process Automation and Administrative Efficiency
Robotic Process Automation (RPA) was mainly applied to automate administrative processes in the NHS, including data entry, reporting, and resource management. The idea of RPA as a potential to enhance efficiency and decrease the workload is reflected in the case studies of such organisations as TPXimpact (2021) and Automation Anywhere (2021). Some of the benefits reported in these studies include faster process speed, less human error and greater staff productivity. As an illustration, the number of oxygens supplied was monitored and automated through RPA to report the pandemic-related data, which proves its practical usefulness in the pandemic.
The literature also, however, highlights the lack of scalability of RPA solutions. The majority of implementation was localised pilot projects and not system wide implementation. Sheikh et al. (2021) argue that the NHS lacks an integrated learning system to support the scale up of digital innovations by breaking down organisational boundaries. Furthermore, vendor-led studies focus on positive outcomes and do not critically consider sustainability and integration issues. This brings up the issue of possible biasness in the literature. Critically, RPA can be regarded as a facilitating tool, as opposed to a transformative solution. It can indeed assist in making administration more efficient, but it doesn't fully deal with more systemic issues such as interoperability and capability of the workforce.
[bookmark: _dzztyyjo0tgl][bookmark: _Toc229066133]Governance, Ethics and Data Privacy
The hastened use of IA technologies throughout the pandemic brought up considerable issues in governance and ethics. Interim data-sharing systems proposed by NHS Digital helped to share information but did not offer regulatory clarity in the long term. Ferretti and Vayena (2022) suggest that the exceptional nature of the data practice led to the normalisation thereof, which may have weakened the privacy protections. Also, Sheikh et al. (2021) note that the lack of strong governance systems to regulate the application of digital technologies.
Ethical issues also apply to such aspects of algorithmic accountability and bias as well. The application of automated decision-making systems also raises issues with transparency, fairness, and responsibility, especially in the instances where errors can have an effect on patient outcomes. Importantly, the literature recommends that the systems of governance have failed to cope with technological advancements. This poses threats both to patient safety as well as to the trust of the people in the healthcare system.
[bookmark: _7qeurecrrqkc][bookmark: _Toc229066134]Synthesis and Research Gap
Generally, the literature is intricate and, in many ways, contradictory in the depiction of IA implementation in the NHS during COVID-19. Although there is obvious evidence of the technological innovation and benefits of operations, they are accompanied by great difficulties in terms of infrastructure, governance, and equity. The major weakness of the current studies is that it is in a fragmented form. There are numerous studies that target individual technologies, or individual case studies, and do not provide the full picture, a system-level view. It also focuses on the tendency to focus on short-term results instead of having long-term implications. In the literature, there is a tendency to disconnect the technological, organisational, and policy dimensions of IA performance, thus leaving the understanding of IA performance incomplete. This refers to the necessity of a more holistic and critical approach.
[bookmark: _x8edm1rw0h3m][bookmark: _Toc229066135]Conclusion
The literature review reveals that Intelligent Automation has played a large yet underutilised role in the NHS response to COVID-19. Such technologies as EHR system, digital triage tools, remote monitoring and RPA were fairly advantageous but their use was contingent upon a number of the structural and organisational factors. Key challenges mentioned in the review involve the challenge of interoperability, reliability of algorithms, inconsistencies in results, and the governance issue. It also highlights big gaps in existing research particularly regarding the long-term consequences and the system-level examination. These findings agreed with the essence of the current study, and the study should have adopted a socio-technical approach to understand what role the IA technologies play in the transformation of the healthcare system in the NHS.
[bookmark: _skzrrj32dv3x][bookmark: _Toc229066136]Methodology
[bookmark: _x95srjebp256][bookmark: _Toc229066137]Introduction
The chapter presents the methodological approach, which will be used to explore the implementation and effects of Intelligent Automation (IA) technologies in the National Health Service throughout the COVID-19 (Wang et al., 2021). The methodology gives the system according to which the research questions and objectives are approached in a scientific and critical way. It outlines the study design, the research philosophy, the method of collecting the data, the inclusion and exclusion criteria, the strategy of data analysis, some ethical considerations and limitations of the research. This study takes qualitative secondary research design based on the nature of the research topic. The study will use existing scholarly materials, policy documents, healthcare reviews and organisational publications published in 2020-2025. This method is suitable since the study will critically synthesise and review the available evidence on the deployment of IA in the context of the NHS instead of producing primary quantitative data.
[bookmark: _37r5lxvrr8zg][bookmark: _Toc229066138]Research Philosophy
Research philosophy can be described as beliefs and assumptions which control the research process and determine the knowledge interpretation. The philosophy embraced in this study is interpretivism since it aims at comprehending the implementation, experience and assessment of IA technologies in a complex healthcare setting (Mutanana and Shoko, 2026). This research will be well suited to interpretivism due to the fact that the effectiveness of IA technologies cannot solely be perceived in objective terms or statistical results. Rather, organisational structures, workforce experiences, governance frameworks and contextual factors determine the effect of these technologies. The paper thus acknowledges that there are diverse meanings and ways in which IA was used during the pandemic. However, in contrast to positivism approaches, which revolve around measurable and observable phenomena, interpretivism revolves around meaning, context, and social interaction. The interpretivist approach in this study provides the opportunity to explore deeper how healthcare organisations could adapt to technological change in the conditions of crisis and how various stakeholders could view the advantages and disadvantages of IA systems.
[bookmark: _8t51gv5pfcp0][bookmark: _Toc229066139]Research Approach
The research approach taken in the study is inductive. An inductive method means that one draws up themes and insights based on available evidence as opposed to testing predetermined hypotheses. This method is appropriate as the study aims at investigating the new trends and important challenges related to the implementation of IA in the context of COVID-19 (Verma and Gustafsson, 2020). The inductive method allows one to be flexible to relationships that occur between the technological, organisation, and governance factors. The study does not force any strong theoretical assumptions upon it; instead, it lets themes surface out of the literature. That specifically applies to the alleged situation concerning the fast-evolving healthcare technologies, and the current theoretical frameworks might not be able to be fully applicable to the digital transformation associated with the pandemic. Socio-technical perspective is supported by an inductive approach which is adopted in this study. It allows the study to go beyond most of the technical analysis and look at the wider systemic effects on IA performance.
[bookmark: _rc1l6g48xhgt][bookmark: _Toc229066140]Research Design
In this study, a qualitative integrative literature review approach, based on the secondary data analysis, is used. The integrative review enables the researcher to bring together the results of various sources which may be empirical studies, policy documents, grey literature, healthcare reviews as well as organisational reports. An integrative review is a suitable decision as the literature on IA in the NHS in the context of COVID-19 is divided into various disciplines, including healthcare management, information systems, digital health, and public policy. It might have been too limiting to conduct a traditional systematic review, and with an integrative approach, different types of evidence can be incorporated to offer a more holistic picture. The qualitative design is also appropriate since the research aims at the understanding of experience, organisational functioning, implementation issues and governance concerns and not statistical generalisation (Alserhan et al., 2025). The research seeks to find out the recurrent themes, contradictions and gaps in the available literature through critical synthesis. This research design will be helpful to achieve the research objectives because it will allow conducting a holistic study of IA technologies in various NHS environments and working conditions.
[bookmark: _ondb3uu1qzvv][bookmark: _Toc229066141]Data Sources
The paper is based solely on secondary data gathered in academic and institutional sources. Secondary data is the data that already exists in the form of publication or has been documented by other researchers, organisations or institutions. Primary sources of data are:
· Academic journal articles by peers.
· NHS policy papers and reports.
· Government publications
· Healthcare evaluation studies
· Conference papers
· Reports in the industry and vendors.
· Digital transformation of NHS digital literature.
Literature search was done in academic databases:
· PubMed
· Scopus
· Web of Science
· Google Scholar
The reason why these databases were picked is that it has a wide variety of healthcare, technology and policy-based research that is applicable in the study topic. Furthermore, official NHS reports and healthcare policy documents were added to gain information about strategy and governance frameworks related to the operational activity of IA deployment during the pandemic.
[bookmark: _ohhdre1i7hzo][bookmark: _Toc229066142]Search Strategy
The use of structured search strategy was a factor that was used to guarantee systematic screening of pertinent literature (MacFarlane et al., 2022). The keywords and search terms were generated according to the aim of the research and were narrowed down in the preliminary searches.
The main search terms were:
· “Intelligent Automation”
· Artificial Intelligence in the NHS.
· “COVID-19 digital healthcare”
· Electronic Health Records NHS.
· Robotic Process Automation healthcare.
· “NHS digital transformation”
· COVID-19 Remote patient monitoring.
· “NHS 111 Online”
· “Healthcare interoperability”
Search terms were combined using such operators as AND, OR, and NOT to optimize search. For example:
· COVID-19 AND Intelligent Automation AND NHS.
· Electronic Health Records AND interoperability AND NHS.
To be relevant to the pandemic period and the recent technological advancements, the search was mainly based on publications published within 2020-2025.
[bookmark: _xqwz19h8a0eo][bookmark: _Toc229066143]Inclusion and Exclusion criteria
Inclusion and exclusion criteria were created in order to promote consistency and relevancy of the selection of the literature.
Inclusion Criteria
· The sources in the study were:
· Specific to NHS or UK healthcare setting.
· Studied IA technologies in the time of COVID-19.
· Published during 2020 to 2025.
· Empirical findings, evaluations or policy analysis included.
· Were written in English
· Demonstrated methodological transparency
Exclusion Criteria
· Only interested in non-healthcare.
· Studied technologies that were not related to IA.
· Published prior to 2020 unless very relevant.
· Insufficiently detailed methodology.
· Were unproven opinion-based articles.
· Restricted to the non-UK healthcare systems.
[bookmark: _9miknab5jzj3][bookmark: _Toc229066144]Data Analysis Method
Thematic analysis was used to analyse the data collected (Jowsey et al., 2021). Thematic analysis is one of the qualitative analytical techniques employed to recognise, classify and examine patterns in textual data. The approach has been chosen due to the ability to conduct a thematic enquiry through systematic investigation of recurring themes using a variety of literature. It is also appropriate especially in integrative reviews where outcomes are based on various types of evidence. The analysis was conducted in a number of steps:
Stage 1: Familiarisation with Data
Each source selected was read through several times to create a comprehensive reading on the content. There were important findings, ideas, and recurrent problems that were recorded in the course of reading.
Stage 2: Initial Coding
Coding of relevant sections of the literature was done based on key concepts and issues. Examples of codes were:
· Digital maturity
· Interoperability barriers
· Algorithmic reliability
· Remote monitoring effectiveness
· Workforce challenges
· Governance concerns
Stage 3: Theme Development
The codes have been divided into larger thematic headings. Key themes were found to be:
· Infrastructure and interoperability
· Online triage and robotics.
· Organisational readiness
· Governance and ethics
· Remote care and patient monitoring.
Stage 4: Interpretation and Critical Analysis
The themes were critically examined to see how the literature relates, contradicts and patterns. This step entailed micro-comparisons of the results of various studies and assessment of the overall relevance to NHS digital transformation. Thematic analysis enabled the investigation to go beyond descriptive summaries and offer additional knowledge about how IA technologies operated in a complex healthcare system in the pandemic.
[bookmark: _s2x8defpfwws][bookmark: _Toc229066145]Reliability and Validity
Though the qualitative secondary research does not take statistical measures of reliability as quantitative research, attempts were made to increase the credibility and trustworthiness of the results. The triangulation of data sources used was enhanced by the ability of comparison between the academic, policy, and organisational literature. Clear inclusion/exclusion criteria were used to make the selection of sources consistent (Miranda et al., 2024). Also, peer-reviewed literature and official healthcare reports were done first in the study in order to increase the strength of evidence. Analysis was also critically assessed instead of neglected, which increases the rigor of analysis. Nonetheless, the study does recognize that secondary research relies on the quality and availability of the already existing literature which can differ among sources.
[bookmark: _yo68imjwvqxr][bookmark: _Toc229066146]Ethical Considerations
The study will entail the use of secondary data alone and thus poses a low risk to ethics (Ferretti et al., 2021). The study will not involve the collection of any personal, confidential and data related to patients. The proper citation, proper reference and clear presentation of all sources utilized in the research will uphold ethical integrity. The study will also critically review possible bias, especially on reports of the vendor sort, which could exaggerate the efficacies of Intelligent Automation technologies in the NHS during the COVID-19 pandemic.
[bookmark: _67vz7dca34o8][bookmark: _Toc229066147]Limitations of the Methodology
Although the methodology has strengths, it has numerous limitations. To begin with, the research is based purely on secondary data, which inhibits the chances of collecting primary views on the issue of healthcare professionals or patients. Secondly, the literature accessibility can also generate the bias of publication because successful implementation is more apt to be reported than failure. Case studies made by vendors can also exaggerate the effectiveness of technology (Chen et al., 2024). The other drawback is that the NHS is highly diverse and the results that are obtained in a particular trust or region are not necessarily applicable to the entire healthcare system. Since IA technologies are continuously improving at a high pace, not all findings will remain current because the healthcare system will further digitalize.
[bookmark: _mhjtot1lgvkg][bookmark: _Toc229066148]Conclusion
The chapter of this methodology has presented the research philosophy, the research design and data collection procedure as well as the method of data analysis employed in the research. The research will offer a holistic approach to critically analysing IA technologies in the NHS in the COVID-19 period by using a qualitative integrative review design and thematic analysis. The study's social-technical perspective is supported by the methodology as it allows investigating organisational, technological, and governance-related issues that impact IA implementation. Although restrictions related to the secondary research are admitted, the methodology is suitable to produce essential information on the healthcare digital transformation in crisis situations. The following chapter contains the findings and the analysis following the chosen literature, which underlines the most crucial themes which have been identified related to IA implementation and performance in the NHS.
[bookmark: _s9msws4xdo4d][bookmark: _Toc229066149]Findings and Analysis
[bookmark: _pgtom8d3boj2][bookmark: _Toc229066150]Introduction
The chapter reveals the results and discussion based on the secondary literature on implementing and evaluating Intelligent Automation (IA) technologies in the National Health Service during the COVID-19. The results are structured around thematic areas that have been determined by a thematic analysis of scholarly research, policy reports, healthcare reviews and organizational reports. The review shows that IA technologies were highly involved in assisting in healthcare delivery throughout the pandemic. Nevertheless, their performance differed significantly among NHS organisations because of the disparities in digital maturity, infrastructure, governance, and workforce preparedness. Whereas there were technologies that enhanced effectiveness in operations and facilitated remote care, there were those that revealed major structural and ethical issues.
[bookmark: _umbfnzk8ynsb][bookmark: _Toc229066151]Rapid Digital Transformation During COVID-19
Among the most important pieces of evidence, illustrating the literature is that the COVID-19 pandemic served as the catalyst to the accelerated digital transformation in the NHS. The rate of digital transformation in the NHS prior to Covid was more subdued, due to budgetary limitations, fragmentation, and other challenges. But the medical crisis created an instigation for operations urgency which led to early adoption of IA technologies. The results have shown that NHS organisations were quick to adopt digital tools to handle surged patient demand, enhance communication and to minimize physical interaction between patients and healthcare workers. Within weeks rather than years, Remote consultation systems, Digital triage platform, EHR system and RPA solutions were put up. Feger et al. (2021) discovered that during the pandemic, healthcare organizations were forced to reconsider healthcare's traditional and time-consuming bureaucracy and opted for more rapid decision-making when it came to technology solutions. This rapid embrace was widely seen as needed to ensure continuity of healthcare in times of severe stress.
Nevertheless, the analysis also shows that the pace of digital transformation usually resulted in the sacrifice of strategic planning and integration these days. NHS trusts embraced technologies in a reactive rather than a systematic manner, and there was therefore no systematic implementation across regions. The introduction of digital tools in various instances was not accompanied by adequate training of the workforce and assessment of the overall sustainability. The results hence imply that the pandemic has presented an opportunity, as well as a challenge, to the NHS. A lack of coordinated national implementation strategies limited the overall effectiveness of IA technologies, although the rapid adaptation in times of crisis was possible due to those technologies.
[bookmark: _y1kyaf4fum7m][bookmark: _Toc229066152]Variations in Digital Maturity Across NHS Trusts
One of the key themes revealed in the analysis is lack of equal levels of digital maturity among NHS organisations. Digital maturity has a strong impact on how trusts could adopt and use IA technologies efficiently during the pandemic. The literature shows that organisations that had already developed digital infrastructure and had a highly developed information system were in a better position to adopt IA technologies in their workflow. These trusts could roll out the remote monitoring systems, automate reporting systems and access real-time patient information with less effort as compared to organisations that were not as digitally mature. Conversely, organisations that exhibited old infrastructure had significant obstacles in implementation. Other NHS trusts did not have an integrated EHR system, a stable internet connection or a digital workforce ability. The constraints decreased the efficiency of IA implementation and introduced healthcare delivery disparities. Higher fragmentation of the digital system by hospitals, primary care providers, and public health services was identified by Hoghton et al. (2023) as a reason why data could not be shared effectively.
This non-interoperability limited the scope of IA technologies in facilitating coordinated clinical decision-making. The analysis also reveals that organisational culture and leadership, in addition to technology, had an impact on digital maturity. Intermediate and high leader trusts with digital innovation strategies adapted to technological change more well. On the other hand, those organisations that had less development in digital governance systems had slower implementation and high operational challenges. This result underscores the fact that IA performance is not technology-based but is more reliant on extensive organisational preparation. The pandemic showed that there were always disparities in digital capability within the NHS, which indicated that digital transformation should not only be invested in at the system level but also in individual technologies.
[bookmark: _iqbv8g2ynbm0][bookmark: _Toc229066153]Electronic Health Records and Data Integration
One of the most significant types of IA technologies utilized during the pandemic was Electronic Health Records. EHR systems like Epic and Cerner allowed healthcare providers to remotely access patient information and organize the care in various settings. The findings indicate that upon the need for a person to seek health care, the EHR systems facilitated better access to real-time clinical information and led to faster decision-making. Integrated EHRs in certain hospitals allowed clinicians to track COVID-19 admissions, bed capacity, and transfers of patients more easily. But with all these advantages there is a high level of interoperability issues as shown in the analysis. Numerous NHS organisations were connected to inconsistent digital systems that were not capable of sharing information. This disjointed infrastructure lowered the capacity of medical caregivers to access detailed health records of patients depending on various care environments.
Cresswell et al. (2025) have observed that EHR optimisation has been a problem among even technologically advanced hospitals. The main problems were irregular data entry, disrupting the workflow, and usability. These difficulties curtailed consistency and effectiveness of online systems in crucial healthcare delivery phases. Moreover, the results indicate that the advantages of EHR systems could be exaggerated in the policy discourse. Despite its advantages in data accessibility, digital records were largely affected by the quality of their implementation locally, the training of personnel and integration of systems. The review shows thus that EHR systems offered valuable operational aid during the COVID phase of the pandemic but also revealed some structural flaws within the NHS digital infrastructure.
[bookmark: _d8ji4lgkmko4][bookmark: _Toc229066154]Digital Triage and Algorithmic Decision-Making
Another significant field of IA implementation in response to the pandemic was digital triage systems. Sites like NHS 111 Online have been developed to help eliminate congestion in healthcare services by offering automated diagnosis and routing the patient to the right care pathway. The results show that digital triage contributed to making access to healthcare much easier in the circumstances of the pandemic. NHS 111 Online allowed patients to obtain medical advice even without coming to healthcare centre’s this minimized the danger of infection and promoted social distancing.
Turner et al. (2021) reported that digital triage minimized pressures in telephone-based healthcare services, and enhanced access to urgent care information by patients. This showed how automated systems were scalable and also efficient to operate during a time when high demand was being experienced. Nonetheless, the analysis also found significant issues of patient safety and reliability of the algorithms. Marincowitz et al. (2022), found that some automated triage algorithms were not sensitive enough and did not identify severe COVID-19. In some cases, some of the sickest patients were characterized as low-risk and their treatment delayed.
The Healthcare Safety Investigation Branch (2022) also found a lack of strengths in non-clinical algorithmic systems, such as design weaknesses and misclassification of symptoms. These results are concerning due to excessive dependence on automation in clinical decision-making. Also, the review found that digital triage systems can have exacerbated disparities in healthcare access. Patients with low digital literacy or language skills and limited access to the internet displayed more challenges using the online healthcare services. The results thus indicate that digital triage enhanced the efficiency of healthcare; however, it also posed serious ethical and clinical risks. The most successful methods of automated systems were those that were integrated into manned systems and not aimed wholly to replace clinical judgment.
[bookmark: _q6hw91d1qapy][bookmark: _Toc229066155]Remote Monitoring and Virtual Healthcare
Remote monitoring technologies gained a new significance during the pandemic as the healthcare systems tried to decrease hospital overcrowding and to limit infection exposure. Some of the programmes like the COVID Oximetry @home gave patients an opportunity to check their health conditions at the comfort of their home under the observation of a clinic. The results show that remote monitoring offered a number of operational advantages. These systems also helped in early detection of patient deterioration, fewer unnecessary hospitalizations, and patient reassurance in times of social isolation. Vilendrer et al. (2022) discovered that remote monitoring programmes enhanced the communication between health providers and patients, as well as facilitating earlier clinical intervention. Most times, the patients experienced a rise in their confidence levels to manage their conditions at home. Nevertheless, the review also shows some inconsistent results in various NHS settings.
Bonifiable et al. (2022) found that not all programmes of remote monitoring demonstrated any effects on readmission or mortality. On the same note, Tomini et al. (2024) realized that cost-effectiveness could vary according to the service design and patient selection criteria. These results indicate that the effectiveness of remote monitoring depended greatly on the organisational implementation strategies as opposed to technology only. The strong clinical coordination and good escalation procedures in programmes resulted in better outcomes as opposed to poorly integrated systems. The concerns on the digital exclusion were also identified during the analysis. The elderly, low-income groups, and those with inadequate technological expertise were less prone to effectively utilize remote healthcare systems. This brought about a question of disparities in healthcare and accessibility.
[bookmark: _g9fbu965cmyy][bookmark: _Toc229066156]Robotic Process Automation and Administrative Efficiency
During the pandemic, the use of Robotic Process Automation was popular to aid administrative processes. The RPA technologies mechanized repetitive processes like data entry, appointments, reporting, and tracking of resources. It can be concluded that RPA enhanced the efficiency of operations by minimising the number of people at work and making the processing of healthcare information faster. To illustrate, the level of oxygen supply was monitored, COVID-19 reports were generated, and the workforce was scheduled with the help of automated systems. Individual supplier case studies by organisations like TPXimpact (2021) and Automation Anywhere (2021) reported significant decreases in processing time (administrative) after the implementation of RPA. In certain settings, healthcare staff also described the decreased workload pressures.
The analysis however suggests that a majority of the RPA programs were localized pilot projects as opposed to nationally integrated systems. Sheikh et al. (2021) state that the NHS did not have a formal organisation structure to scale digital innovations across organisational borders. Also, studies conducted by vendors usually concentrated mostly on positive results without a critical assessment of the difficulties in implementation or sustainability.
[bookmark: _v1f7pm96zqgz][bookmark: _Toc229066157]Governance, Ethical, and Workforce Challenges
The review found governance and ethical issues as some of the key challenges, related to IA implementation throughout the pandemic. The measures of data-sharing that were implemented in response to COVID-19 led to the enhancement of information access at the cost of privacy, accountability, and regulatory controls. According to Ferretti and Vayena (2022), the adoption of digital technologies was implemented at a high pace compared to the creation of relevant governance frameworks. This left confusion as to data protection, algorithm responsibility, and future regulatory benchmarks. The results also bring to the fore workforce issues. Inadequate preparation of many medical workers in digital systems and automation technologies. Implementation velocity was frequent and was done without proper preparation of the work force, which enhanced pressure and lowered confidence of the users on new systems. Moreover, the implementation of IA technologies changed the current healthcare processes and professional duties. In other instances, employees have complained about heightened monitoring, decreased professionalism, and reliance on algorithmic systems.
[bookmark: _5vbl1obiz0a7][bookmark: _Toc229066158]Overall Analysis of Findings
The aggregate results show that IA technologies significantly, albeit disproportionately, served in the NHS throughout the COVID-19. The pandemic also catalysed digitalisation and helped healthcare organisations to respond quickly to the conditions of the crisis. The use of technologies, including EHR systems, digital triage, remote monitoring programme, and RPA solutions, helped maintain operational continuity and healthcare provision. But the results also indicate some major structural deficiencies. The digital maturity differences, barriers to interoperability, and weak governance, and gaps in workforce capabilities diminished the effectiveness and scalability of IA systems. Notably, as it is analysed, IA technologies were most effective when implemented in favourable organisational and governance frameworks. The pandemic thus emphasized that digital transformation is more a socio-technical and organisational issue, rather than a mere technological one.
[bookmark: _cm8hvlz2yc5k][bookmark: _Toc229066159]Discussion
[bookmark: _2wth2bb9sdb6][bookmark: _Toc229066160]Introduction
The chapter is a critical discussion of study findings relative to existing literature, theoretical perspectives and the overall context of digital transformation in the National Health Service. The discussion assesses the success of Intelligent Automation (IA) technologies in the COVID-19 and investigates the structural, organisational and ethical considerations that contributed to their use (Coombs, 2020). The results indicate that IA technologies had a significant role to play in underpinning the provision of healthcare during the pandemic. They were however not uniform and highly contingent on the organisational preparedness, structure of governance, and the digital core. This chapter posits that the pandemic not only revealed the transformative potential of IA but also revealed systemic vulnerabilities in the digital ecosystem of the NHS over the past.
[bookmark: _pka5kbxjvki2][bookmark: _Toc229066161]Intelligent Automation as a Crisis Response Tool
Among the key discoveries of this research, it is necessary to note that IA technologies became the needed tools of work during the pandemic. EHR systems, online triage systems, remote monitoring programmes, and RPA solutions among other technologies have allowed the NHS to continue to provide healthcare under pressure as never before. This is in accordance with current literature that claims COVID-19 hastened the process of digitalization in healthcare systems worldwide. The quick implementation of IA proved the versatility and scalability of digital technologies in the crisis situation. One of the benefits of automated systems was the decreased administrative load, the possibility to access healthcare remotely, and enhanced communication within healthcare environments.
Nevertheless, the results also criticize the overly positive accounts of digital transformation. A great deal of the discourse surrounding the beginning of the pandemic presented IA as an all-encompassing solution to concerns related to the limitations in healthcare systems. The results of this study show that technology in itself was not adequate to secure an effective healthcare delivery (Mohammadzadeh et al., 2023). In lieu, organisational structures, workforce capability, and system integration were crucial in the success of IA. This is in line with the socio-technical theory that states that technological systems are incapable of operating without human and organisational influences. The pandemic made it clear that digital transformation is no longer a technical process but quite a complicated organisational process that involves coordination, governance, and adaptability of the workforce.
[bookmark: _m9zswaw3pwhg][bookmark: _Toc229066162]Digital Inequality and Organisational Readiness
The results indicate that there are major disparities in digital maturity among NHS organisations. Other trusts had more developed digital infrastructures and could integrate IA technologies quickly, whereas others had difficulties because of old systems and resources. This digital disparity goes to show that organisational preconditions were the primary determinants of response to the pandemic. Organisations that were digitally mature had advantages of integrated EHR systems, enhanced interoperability, and improved readiness of the workforce. Conversely, less digitally developed trusts experienced operational disruption, and decreased efficiency.
These results support claims made by Feger et al. (2021), who found that there are significant disparities in digital preparedness in the NHS. The pandemic has thus served as a stress test, which revealed the existing disparities in healthcare infrastructure. More importantly, this implies that no digital transformation strategy can be based on the investment in technology only in the future. Digital transformation will not decrease inequalities in healthcare organisations but rather can increase them unless structural inequalities in funding, infrastructure, and workforce training are addressed. The results also emphasise the role of leadership and organisational culture in adopting technology. The more innovative culture and strategic digital leadership in the trust resulted in more favourable adaptation to the pandemic. This shows that a successful IA implementation is not only possible with a technological capability but with organisational commitment as well.
[bookmark: _nvy4mm8jczng][bookmark: _Toc229066163]Interoperability and System Fragmentation
One significant problem that was revealed during the research is the absence of interoperability of NHS digital systems. In spite of the fact that EHR technologies helped improve access to patient information, fragmented data structures did not allow the flow of communication between healthcare organisations. This result indicates broader fears in the literature of healthcare digitalisation on issues of system integration. Interoperability issues diminished the capacity of healthcare providers to retrieve full patient records and constrained the usefulness of evidence-based decision-making in the pandemic.
It is indicated in the discussion that interoperability is not just a technical problem but also a governance problem. The NHS is a highly decentralised organisation where various organisations have varying technologies and data standards. Technological integration is not easy without synchronised national frameworks. Moreover, the results show that discontinuous systems decreased the scalability of IA technologies (Garcia et al., 2025). Local innovations were not necessarily nationalized innovations but instead were some isolated projects. This constrained the overall strategic influence of digital transformation efforts in the pandemic. The discussion has thus indicated that the next round of NHS digital plans should focus more on standardisation, data merging, and joint infrastructure advancement in order to deliver sustainable technological change.
[bookmark: _g05oywekvhav][bookmark: _Toc229066164]Risks of Algorithmic Decision-Making
The research determined that the issue of algorithm decision-making and online triage application like the NHS 111 Online is a significant concern. Whilst these systems facilitated access to health care and reduced the need for emergency services, they were fraught with clinical and ethical dangers. From the results, it is concluded that algorithmic solutions would not necessarily assist in identifying patients at high-risk for COVID-19. In other instances, automated pathways misjudged the severity of symptoms, which could postpone the treatment and expose patients to greater risks. This casts significant doubts about the trustworthiness of algorithmic medical care. Even though automation has the power to enhance efficiency, it can never substitute clinical judgment in complicated medical settings (Saadeh et al., 2025). The results thus refute deterministic postulations that technology automation can automatically enhance the quality of healthcare.
Ethically speaking, the application of algorithmic systems also brings about issues of accountability and transparency. In the case of automated systems, making wrong decisions it is hard to determine who is to be held responsible. The results suggest that the regulatory systems of algorithmic healthcare technologies are still poor in the NHS. Moreover, electronic triage systems can be a source of inequality in healthcare. Digital equity can be a barrier to lower digital literacy and less internet-connected patients to access digital health services. This shows that technological innovation may inadvertently disadvantage the vulnerable group unless equity is made a priority.
[bookmark: _w9x3y1ypkawv][bookmark: _Toc229066165]Remote Monitoring and the Future of Healthcare Delivery
The implication of the results on remote monitoring is that the potential of virtual healthcare models in the long-term is huge even not just during the pandemic. Programs like COVID Oximetry @home allowed healthcare providers to treat patients outside the hospital and also decongested hospitals. The discussion establishes that remote monitoring technologies have potentials of enhancing flexibility in healthcare, patient convenience, and management of resources whereby they are successfully incorporated in healthcare systems. The technologies also aid wider trends in healthcare to community-based care and patient-centred care. Nevertheless, the results reveal that the implementation process can be successful with organisational coordination and involvement of patients (Simpson et al., 2022). Fragmented services were not as effective as programmes with established clinical pathways and robust communication systems.
Notably, another issue within the framework of the study is the issue of digital exclusion. Elderly, poor and poorly equipped technologically individuals might face challenges in trying to interact with remote healthcare systems. Thus, as remote monitoring has valuable opportunities, healthcare organisations should make sure that digital transformation does not decrease the access of vulnerable populations to healthcare.
[bookmark: _xtf599ut7kqy][bookmark: _Toc229066166]Governance and Workforce Implications
The other critical problem that was discovered during this study is governance and work force preparedness. The swift roll-out of IA technologies in the context of COVID-19 tended to be faster than the establishment of suitable governance frameworks (El Zawily et al., 2025). Emergency data-sharing plans enhanced efficiency in operations during the pandemic without leaving without concern about privacy and data protection and long-term accountability. The results indicate that the governance systems were unable to keep up with the rate of technological innovation leaving ethical and regulatory ambiguity. Workforce readiness proved to be also a key element of IA effectiveness. Numerous healthcare experts were poorly trained in digital systems, which made it challenging to implement and less confident in automation technologies.
This proves the fact that digital transformation involves a significant expenditure on the development of the workforce capability. Staff in healthcare needs to not just have technical skills but also knowledge of ethical, clinical and operational implications of IA technologies. The results hence indicate that the future NHS digital policies need to be more focused on training of the workforce, creating digital leaders, and developing governance instead of concentrating on technological implementation only.
[bookmark: _d8qwtexdrji5][bookmark: _Toc229066167]Conclusion
This study was a critical study of how the National Health Service applied Intelligent Automation (IA) technologies during the COVID-19 and their effects. The results indicate that IA technologies contributed to healthcare delivery significantly in the time when the pressure on its operations was the highest. Electronic Health Records, digital triage systems, Robotic Process Automation, and remote monitoring programmes were the technologies that helped the NHS to enhance its administrative efficiency, improve communication, and ensure the continuity of healthcare during the crisis. Nevertheless, significant limitations and challenges related to the IA implementation were also found during the study. Digital maturity differences between NHS trusts led to inequality in the technological capacity and healthcare provision. The interoperability issues constrained the integration of data and minimized the efficiency of digital systems, and algorithmic triage systems posed a question of reliability, patient safety, and accountability. Moreover, the systems of governance and workforce readiness could not keep up with the speed at which technology was adopted, posing ethical, operational, and regulatory issues.
The study concludes that IA technologies cannot be considered as standalone solutions which can change the healthcare systems on their own. It is not possible to perform their duties effectively in the absence of organisational preparedness, combined infrastructure, staff competence, and ethical governance. The pandemic has exposed the shortcomings that have occurred within the NHS digital ecosystem over the years and is a testament to the ability of IA to enhance the resiliency of healthcare. As a result, NHS digital transformation policies in the future will need to be focused on improving interoperability, improving governance, investing in the digital skills of people working in the NHS and providing equal access to health care technologies. To achieve long-term innovation and resilience of healthcare organisations in the post-pandemic era, a more integrated and sustainable approach to IA will be required.
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