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Digital Transformation in the Health and Care Professions
[bookmark: _Toc209165840]
[bookmark: _Toc209168922][bookmark: _Toc209688939]Introduction
[bookmark: _ut5rnfej5bll][bookmark: _Toc209165841]In this report, pulse oximeter (Oximetry @home), one of the digital innovations that use non-invasive, real-time monitoring to measure pulse rate and blood oxygen saturation, will be discussed. Pulse oximeters, which during the COVID-19 pandemic have become widespread throughout the NHS, were critical to the early identification of silent hypoxia, the avoidance of emergency admissions, and the delivery of care in the home environment, where it is safe practice. They are significant in the health and social care context as they enable patients to be empowered and enhance clinical decision-making and relieve overstretched hospital services. The report will assess role changes in the workforce, service delivery changes, patient and community effects, and the policy implications. It will also critically examine operational advantages, constraints, and opportunities in the future in terms of sustainable integration. This report will cover areas such as Workforce and User Delivery, focusing on how digital innovation through pulse oximeters has transformed professional practices.

[bookmark: _Toc209168923][bookmark: _Toc209688940]a. Workforce
[bookmark: _mty47wem9m9m][bookmark: _Toc209688941]Role Changes and Training Needs: New Skills and Job Adjustments
[bookmark: _7tna1fbqspso]With the introduction of pulse oximeters in health and social care, new competencies, such as digital monitoring, data interpretation, and escalation protocols, were necessary for clinicians, nurses, and community health workers. During the NHS "Oximetry @home" programme, more than 14000 employees were quickly trained to work with the device calibration and digital reporting systems. Community nurses became accustomed to the hybrid role, which combines distance monitoring with visits to the target population, whereas primary care professionals embraced the inclusion of real-time oxygen saturation information in the online consultation (Paulson et al., 2023). Rapid decision-making and skilled teams were the strengths. The barriers were determined by steep learning curves, particularly among the older workforce and unequal distribution of training facilities between the rural and urban NHS Trusts.
[bookmark: _Toc209688942]Operational Benefits: Efficiency Gains and Reduced Errors
Pulse oximetry simplified the work processes as it made it possible to identify silent hypoxia early, and 22,000 hospitalisations in the initial year of the pandemic were prevented. Automated notifications and an electronic dashboard minimised errors in manual charting and decreased the time spent in the emergency department triage by 15 minutes per patient (Mostafa and El-Atawi, 2024). The primary care teams indicated that they had lower unwarranted referrals, releasing 6,000 critical care beds during the COVID-19 high surges. Among the strengths were patient throughput improvement and improved clinical decision-making. 
[image: ]
Figure 1: Increasing Efficiency and Reducing Human Error (Mostafa and El-Atawi, 2024)
[bookmark: _Toc209688943]
Implementation Challenges: Resistance to Change and Workload Pressures
[bookmark: _a41rwvtqu2wj][bookmark: _d28kbuup6qf7]Although pulse oximeters have obvious clinical value, their implementation in the workplace was met with resistance among the staff members who feared the possibility of being reduced in number and the volume of digital tasks. Other teams within the hospital had an extra 2-3 hours a week handling remote data, which led to burnout during pandemic spikes (Cunningham et al., 2023). Preliminary doubts raised by senior clinicians on the reliability of the devices on dark-skinned patients, with slow pigmentation, led to slower adoption of the device in multicultural areas. Implementation strengths were good government funding and cross-sector cooperation that helped to accelerate implementation. Concerns about staff trust and particularly with older practitioners who are not digital citizens also remained, as staff confidence was ongoing, with clear-cut procedures to escalate concerns and even to redistribute workloads among multidisciplinary teams equally.
[bookmark: _Toc209688944]b. Service Delivery
[bookmark: _Toc209688945]Daily Practice Transformation: Workflows, Communication, and Integration
The introduction of pulse oximeters transformed the clinical practice of everyday life, as it introduced the practice of continuous oxygen monitoring into the clinical workflow of the NHS hospitals and community services. In the Oximetry home rollout, more than 300,000 patients sent readings via mobile dashboards, and clinicians were able to triage at home and prevent needless visits (Bouhassira et al., 2024). Shared data platforms enhanced communication between GPs, hospital teams and community nurses, which in turn facilitated quick escalation of worsening patients. Connection to NHS Digital records facilitated the decision-making process and minimised the duplication of documentation. Faster multidisciplinary coordination and proactive intervention were considered the strengths. There were certain constraints due to the lack of interoperability of systems and occasional delays in data, which delayed updates on electronic health records when it was active.
[bookmark: _Toc209688946]Service Benefits: Faster Care Delivery and Improved Coordination
Remote oximetry monitoring also improved the speed of assessing the patients and allowed preventing the 22,000 hospital admissions in the first wave of the pandemic, and early detection of hypoxia. NHS Trusts were reporting up to 15 minutes per triage reduction in emergency departments through the incorporation of readings into the electronic dashboard (Sexton, 2023). Primary care groups were used to establish a smooth blend with the hospital respiratory units, where timely interventions were done without any physical consultations. The optimised available bed space, faster discharging decisions, and improved continuity of care were regarded as strengths. Nevertheless, disadvantages were partly neutralised through the difference in the availability of broadband, which reduced real-time monitoring in rural communities, and in some cases, glitches in the calibration of the devices that had to be checked manually, thus delaying the decision-making process in emergencies.
[bookmark: _Toc209688947]Implementation Barriers: High Costs and Technical Problems
Introduction of pulse oximeters in large quantities in NHS services posed serious financial and operational strains. The national acquisition of 1.5 million devices has cost over £60 million, and repairs and sensor change maintenance cost £80 per unit, on average, in several Trusts (George and Baskar, 2024). Technical problems were Bluetooth connectivity failure, slow data uploading and calibration error, especially for patients with darker pigmentation, which compromised clinical reliability. The investment's benefits were high national coverage and immediate benefits to patients (Pearson et al., 2022). Restrictions focused on continued funding requirements, data transmission vulnerability to cybercrime, and uneven technical maintenance, as the smaller Clinical Commissioning Groups were overstretched at times when the pandemic was at its most active.
[bookmark: _Toc209688948]UK Case Study Evidence: NHS Oximetry @home and Regional Pilots
NHSOximetry @home programme, which was introduced in 2020, remotely monitored over 300,000 patients with COVID-19 symptoms, which prevented an estimated 22,000 hospitalisations and saved over £68 million on treatment expenses. Greater Manchester, regional pilots provided community teams in the region with 10,000 devices, and the result was a decrease in emergency department attendances and a liberation of more than 6,000 critical care beds during peak surges (Library et al., 2025). Among strengths, one can distinguish high-speed patient triage, successful home isolation and low mortality. There were also limitations in digitally excluded regions, where poor internet connectivity and poor health literacy blocked data transfer or meant that more face-to-face visits were needed, which temporarily work-loaded already overstretched community nursing teams.
[bookmark: _dbgl7ux3ez9v][bookmark: _Toc209688949]c. Patient/Service User  
[bookmark: _ipy90ele744s][bookmark: _Toc209688950]Patient/service user experiences
Home-based remote monitoring has significantly improved access to care for patients. NHS COVID-19 Oximetry @home programme allowed individuals to self-monitor oxygen saturation at home to limit the number of visits to the clinic during the COVID-19 situation (NHS, 2023). Convenience-wise, in the surveys, patients and caregivers found it easy to interpret the information, take readings with oximeters, input the results, and file them. Approximately 72% of the respondents indicated that they were not experiencing issues when interacting with service activities, 80% indicated that they were not facing obstacles while using this technology (Walton et al., 2022). Meanwhile, in Sussex, patients using an Oximetry @Home service frontline with more than 2,000 referrals between Jan-May 2022 produced very positive feedback. In the aspect of quicker diagnosis, home Oximetry has allowed earlier detection of silent hypoxia. As an example, patients receiving CO@h in the context of Greater Manchester were less likely to die than non-monitored patients, and unplanned hospitalisations were timelier.

[bookmark: _td1qdvkz5jl8][bookmark: _Toc209688951]Issues of privacy, digital literacy, or the fairness of access
In the adoption of pulse oximetry in England, the staff indicated that the app-only monitoring had a risk of low digital literacy among patients. Specifically, older patients, those with low socioeconomic status, or those with less technological expertise struggled to use digital technologies (Vindrola-Padros et al., 2022). Based on the fairness aspect, the remote pulse oximetry programme (CO@h) was more actively used among patients known to have an increased clinical risk, which implies that higher-risk groups were targeted; however, some groups may have been underutilised. The NHS has protocols to maintain patient confidentiality for privacy. The NHS England policy has it that only those who require access to the data as part of their role may do so, and it is governed by the Data Protection Act 2018 or UK GDPR (NHS England, 2025). In this way, the privacy policy for this technology has been maintained.

[bookmark: _dnyaqjnwhkba][bookmark: _Toc209688952]Evidence from studies or patient perspectives
The UK research demonstrates that pulse oximetry is positively rated by patients. The review of the NHS COVID-19 Oximetry at home programme detected that 90% of patients were reassured with the support of home monitoring, and 95% were convinced that the service allowed patients to manage themselves (Walton et al., 2022). Interviews with the patients showed that oximeters provided a safety net in the isolation period and relieved anxiety. It was also rated as easy to use, with digital exclusion and confidence in technology.
[bookmark: _crkwgqawqicy][bookmark: _Toc209688953]d. Community
[bookmark: _u77a7da21w0v][bookmark: _Toc209688954]Impact on rural or underserved communities
Pulse oximetry had a significant effect on rural and underserved communities in the UK. Remote monitoring helped patients save the time of hospital admission, which was important in regions with inadequate transportation or health facilities. A scheme of analysis by the NHS showed a decrease in unnecessary admissions and prompt escalation of care among rural patients (NHS England, 2025). Despite that, there were still differences in deprived areas, such as the chances of having access to reliable internet, distributed devices, and having digital skills were lower, which created a concern about health disparities and the necessity of specific support and fair distribution of resources.
[bookmark: _qhfd3o94phn7][bookmark: _Toc209688955]Effects on families, carers, and wider public health
Pulse oximetry helped families and carers by enabling them to engage in monitoring patients in the home, which removed anxiety during COVID-19 isolation (Rosic et al., 2022).  Families felt more capable of detecting deterioration at an early stage and receiving assistance in time, reducing stress in emergencies. In the case of carers, oximeter training enhanced the confidence of the carers in managing chronic conditions, including COPD (Tekin et al., 2023). At the level of public health, remote monitoring minimised unjustified visits to hospitals, saved NHS capacity at peak times of the pandemic, and helped with the overall infection control through exposure minimisation in hospitals.
[bookmark: _1vb0k1boxbhv][bookmark: _Toc209688956]Evidence of co-production
In the UK, it is evident that co-production played the key role in the implementation of pulse oximetry services. NHS COVID-19 Oximetry monitoring at home programme was clinician, patient, and carer-driven, with the monitoring pathways being realistic and sensible. The assessment process has indicated that patients participated actively in recording readings as professionals offered them escalation guidance, making it a collective effort toward care (Moore et al., 2022). Service models were also further developed through patient feedback, including simplification of instructions and offering telephone alternatives to those who were not as digitally confident. This partnership strategy enhanced confidence, participation and efficiency of home surveillance within various communities in the UK.
[bookmark: _okm3ppm4s443][bookmark: _Toc209688957]Inequalities or limitations
Although pulse oximetry has been successfully implemented in the healthcare of the UK. Despite that, certain rural and deprived regions experienced delays in receiving devices or lacked digital infrastructure to facilitate remote reporting. It was identified that older adults, individuals with poor English skills, or poor digital competence were more likely to have issues with app-based systems and get marginalised (Padula et al., 2022). There were also differences in clinical accuracy, and it has been raised that reliability is lower in patients with darker pigmentation. Such constraints lead to the necessity of equal allocation, inclusive design, and constant assessment of digital health tools.
[bookmark: _2geg7ycx9y6b]

[bookmark: _Toc209688958]Conclusion 
Key findings
It can be concluded that pulse oximeters in the UK healthcare system enhanced patient access, convenience, and early diagnosis, especially during COVID-19. They assisted families, carers and community health, and decreased the strain on the hospitals. But such problems as digital exclusion, disparities in access, and the issue of accuracy exist. Co-production improved service design, in that equal distribution and continuous assessment are necessary.
The importance of choosing an innovation
Pulse oximeters are a digital innovation worth choosing due to their ability to change healthcare in the UK over the last ten years, mainly during COVID-19. Their involvement in remote health care, the ability to detect declining and assist with home-based patients, shows that recent innovations can result in better outcomes, efficiency, and resilience in contemporary health systems.
Clear recommendations
Workforce education is necessary to increase knowledge on the use of pulse oximetry to ensure
that they can guide patients in using this device. The policies on equitable distribution, overcoming the digital gaps, and achieving precision in the various populations with pulse oximetry service need to be improved.
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