Emerging IS/IT in Health and Social Care Settings (International Context) 
Introduction

Globally, health and social care systems are increasingly using digital technologies and information systems to deliver care. An ageing population, higher demand for healthcare services, increasing rates of chronic diseases, and workforce shortages have created a greater need for technology to improve healthcare delivery and care co-ordination. Carefully planned and implemented digital health services can make care more accessible and sustainable: however, their success depends on effective governance, workforce capability and integration with existing services (World Health Organization, 2021).
Across developed countries, several digital technologies are now considered routine components of service delivery. These include electronic health records, electronic prescribing systems, clinical decision support systems, telehealth services, Picture Archiving and Communication Systems (PACS), patient administration systems and platforms that exchange information between organisations. These technologies support the recording, retrieval and exchange of information for patient care and service planning, although their sophistication and interoperability may vary between and within countries (OECD, 2023).
These pressures also explain why emerging digital technologies are attracting increasing interest internationally. Innovations that support earlier assessment, remote monitoring and care outside hospital settings may help health and care services respond to rising demand and make better use of limited workforce capacity.
Emerging digital technologies are attracting increasing interest internationally as services respond to rising demand and see more sustainable ways to deliver care (World Health Organisation, 2021). This report examines 5G-enabled telerobotic ultrasound and AI-enabled voice biomarkers, selected for their potential to improve access to specialist assessment, support earlier identification of health problems and enable remote care.
5G-enabled telerobotic ultrasound allows specialists to remotely control an ultrasound probe while receiving real-time images. Research has shown this approach to be feasible, has produced encouraging results in early studies (Lu et al., 2025), while also improving access to imaging services in rural and remote communities (Adams et al.,2022).
AI-enabled voice biomarker systems analyse speech characteristics, including pitch, rhythm, articulation and pauses, to identify patterns associated with health conditions including depression, Parkinson’s disease and cardiovascular disease (Sara et al., 2023).

Evidence suggests that both technologies could help address delays in accessing specialist care by enabling remote assessment and supporting earlier clinical decision-making. However, these technologies are still developing, and concerns remain regarding their accuracy, infrastructure requirements, data privacy, clinical accountability, cost and potential bias. International evidence must therefore be examined to assess their benefits, limitations and suitability for wider implementation across health and social care services.
Method

A narrative review approach was used to identify, critically evaluate and examine literature relating to two emerging health and social care technologies. This approach enabled evidence from different study designs and sources to be reviewed, providing a broad understanding of the technologies and their implications (Snyder, 2019).
The University of Wales Trinity Saint David online library was the primary resource used to identify relevant literature. Searches were conducted using the library’s Primo discovery service, alongside databases including ProQuest, Science Direct, PubMed and IEEE Xplore. Reference lists of relevant articles and publications from organisations such as World Health Organization (WHO), the Organisation for economic Co-operation and Development (OECD) and NHS organisations were also reviewed.

Searches were undertaken in September and October 2026, beginning with broad terms relating to emerging digital technologies in international health and social care. More focused searches used AND and OR to combine technology terms with clinical and geographical contexts, for example:

· (“telerobotic ultrasound” OR “robotic ultrasound”) AND (5G OR “remote operation”) AND (healthcare OR “rural healthcare”)

· (“voice biomarkers” OR “speech biomarkers”) AND (“artificial intelligence” OR “machine learning”) AND (healthcare OR “clinical assessment”)
The review focused on English-language evidence published between September 2021 and September 2026 to support reliable interpretation and prioritise recent developments. Sources included international primary research, literature reviews and professional reports that examined effectiveness, implementation, accessibility, cost and ethical considerations alongside information governance. Promotional materials and studies relating solely to conventional ultrasound and general speech-recognition were excluded.
Due to the variety of the study designs identified, no formal scoring tool was used. Instead, sources were critically appraised according to their design, sample size, setting, outcomes, limitations and relevance to practice, with particular attention given to real-world international examples of implementation and evaluation.
5G-enabled telerobotic ultrasound
Description, purpose and origins

Teleoperated robotic ultrasound systems consist of an expert console, a patient-side robotic manipulator, and a control system that maps the specialists’ movements to the robot. These systems enable sonographers to remotely control probe motion while force-feedback technologies can provide information about the contact force applied during scanning (Jiang et al., 2023).
Robotic ultrasound could make scans easier to access in places where there are no ultrasound specialists. It allows a specialist to carry out or guide a scan remotely, which could save patients a long journey (Jiang et al., 2023). In a study in rural China, specialists used a 5G-connected robot to perform breast scans at two remote locations. The images were of similar quality to those standard ultrasound scans (He et al., 2023). A fast, reliable connection is still needed for the specialist to see the images and control the robot.

Telerobotic ultrasound is a technology rather than a single product. Studies from Canada and China suggest that, despite differing healthcare contexts, it could improve access to specialist imaging for underserved populations (Adams et al.,2022: Chai et al., 2022). However, wider adoption requires stronger evidence and diagnostic accuracy, improvements in patient outcomes and cost-effectiveness, alongside research into how services can be delivered safely at scale.
Evidence of benefits, impact and effectiveness.
The main opportunity is bringing specialist imaging to patients who might otherwise experience long journeys or delays. In Saskatchewan, Canada, a telerobotic clinic connected radiologists with communities without regular ultrasound services. Most examinations answered the clinical question (70% were sufficient for diagnosis), allowing patients to receive imaging within their local communities (Adams et al., 2022). This could reduce travel costs and waiting times, particularly for people with disabilities or limited mobility. An economic evaluation suggested that telerobotic ultrasound could be cost-effective in remote Canadian communities by reducing travel and service-delivery costs. However, the savings depended on how many scans were carried out and how far patients would otherwise travel (Adams et al., 2023). In rural China, a 5G-based system enabled specialists to carry out abdominal scans for disabled care-centre residents who may find travelling to hospital difficult. Local staff were still needed to position residents, apply ultrasound gel and respond to concerns (Chai et al., 2022). This shows that remote scanning still relies on staff being available to support patients in person.
A Chinese pilot study involving 127 participants examined patients located between 106 km and approximately 4,000 km from the specialist. Of 2,032 required images, 88.1% were rated as adequate, while a further 8.2% were considered adequate with reservations. (Lu et al., 2025).
Among the smaller group receiving both conventional and remote examinations, telerobotic ultrasound identifies 15 of 18 abnormalities. Approximately 86% of participants said they would accept another remote examination (Lu et al., 2025). These findings suggest feasibility and good patient acceptance, although the missed abnormalities highlight the need for further investigation of the diagnostic accuracy. Sharing specialist expertise between locations could reduce the need for patients to travel, help services work more effectively and sustain care in rural communities. This supports the wider digital health aims to make access to care fairer and strengthen health systems (World Health Organization, 2021). However, these benefits depend on trained staff and reliable network connections.
Overall, the evidence is promising but not yet strong enough to support widespread adoption. Studies from Canada and China consistently suggest that remote examinations are feasible and may improve geographical access to diagnostic imaging. However, the evidence base comprises prospective pilot studies, implementation reports, satisfaction studies and economic modelling, meaning the findings do not provide the same level of certainty.
Most studies involve relatively small or selected samples and are limited to individual services or healthcare settings. Direct comparisons with conventional ultrasound are limited, and few studies measure longer-term outcomes such as earlier treatment or improved health. The Canadian evidence reflects particular remote communities, while much of the 5G evidence comes from China. Differences in infrastructure, regulation and staffing therefore limit how confidently the results can be transferred to other health systems. 
Challenges and limitations
Implementation requires investment in robotic equipment, secure connectivity, maintenance training and technical support (Adams et al., 2022). Network failures could affect probe control and image quality, while safety systems must limit probe pressure and allow staff to stop examinations when required (Ren et al., 2023). Other concerns include cybersecurity, patient confidentiality, professional acceptance and accountability when abnormalities are missed (Adams et al., 2022). The remote specialist also cannot independently reposition the patient or directly assess the pain and other physical signs. Therefore, 5G-enabled telerobotic ultrasound should complement rather than replace conventional imaging., as some examinations were insufficient for diagnosis and some abnormalities were missed. (Adams et al., 2022) Larger multi-centre studies are needed to establish diagnostic accuracy, safety, cost-effectiveness and impact on patient outcomes (Lu et al., 2025). Research should also determine whether it reduces health inequalities or mainly benefits locations that already possess advanced digital infrastructure.
AI-enabled voice biomarkers
Description, purpose and origins
AI-enabled voice biomarkers use Artificial Intelligence and machine learning to identify health-related patterns in speech. Recordings can be collected through smartphones, computers or other digital devices. Algorithms analyse features such as pitch, rhythm, volume, articulation, pauses and voice quality. These features may contain patterns associated with neurological, mental health, cardiovascular or respiratory conditions (Sara et al., 2023).
The technology is intended to support screening, monitoring and clinical decision- making rather than replace professional diagnosis. For example, repeated recordings could help monitor conditions such as depression or Parkinson’s disease without requiring frequent appointments. Voice analysis may also be integrated into mobile applications, remote-monitoring platforms and health Information systems. Voice biomarkers have emerged from combined research involving speech science, engineering and computer science. While clinicians have long recognised that illness can affect speech, AI can analyse large numbers of vocal features and identify patterns that may not be detectable by the human ear. However, most systems remain in the research phase or early commercial development and have not yet been widely adopted in routine clinical care (Sara et al., 2023).
Evidence of benefits, impact and effectiveness

An important benefit is that voice recordings are non-invasive and can be collected at home using familiar devices. This could support more frequent monitoring without increasing the number of appointments and may particularly benefit people living in remote areas or those with limited mobility, However, these benefits remain potential rather than established, as most research has focused on algorithm performance rather than improvements in care delivery or patient outcomes (Sara et al., 2023).
Donaghy et al. (2024) reviewed 19 studies that used machine-learning techniques to identify depression from voice recordings. Features such as pitch variation, speech rate, and pauses showed potential for detecting depressive symptoms. However, differences in study populations, recording methods and algorithms made the findings difficult to compare.
Voice biomarkers have also been investigated in Parkinson’s disease because speech changes occur during the early stages of the condition. A systematic review concluded that computerised speech analysis could potentially assist in identifying Parkinson’s disease and assessing disease severity. However, inconsistent datasets and recording protocols limited comparisons between studies (Ngo et al., 2022).
A practical international example involved 347 people with Parkinson’s disease and 299 healthy controls in Taiwan and South Korea. Smartphone speech recordings were analysed using machine-learning models. The strongest models achieved an area under the curve (AUC) of 0.82 when distinguishing early-stage Parkinson’s disease from healthy controls and 0.90 for advanced disease. However, performance declined when shorter recordings were used, indicating that accuracy depended on both the speech task and the amount of speech collected (Lim et al., 2025).
For patients with Parkinson’s disease, digital speech measures could offer a convenient way to monitor changes in their condition. They may also give healthcare professionals useful information between appointments. Research suggests that changes in speech could help track disease progression, show how someone responds to medication, and provide feedback during speech therapy, although more research is needed before these measures can be relied on in a routine clinical care (Rusz, Krack and Tripoliti, 2024).
Strength of Evidence
The research into Voice biomarkers is promising, but the results are difficult to compare. Studies use different speech tasks, recordings datasets and methods to test their algorithms (Ngo et al., 2022; Donaghy et al., 2024). Some models perform well on data used to develop them, but this does not tell us how well they would work in new patients in everyday care. Most of the evidence focuses on whether speech can help distinguish between groups, rather than whether using it changes clinical decisions or improves patients’ care. The technology shows potential, but high accuracy in a research study is not, by itself, proof that it is ready for routine use.
Challenges and limitations
The voice can vary with factors such as age, language, accent, medication, tiredness and recording conditions. A model that works well with one group may not work as well with another. Lim et al (2025), tested a Parkinson’s speech model using data from Taiwan and Korea, but it would still need to be tested with more diverse populations before being used in NHS care.
Voice recordings also raise privacy concerns because they can contain personal information. Clear consent, secure storage and rules about how recordings may be reused are therefore important (Sara et al., 2023). Incorrect results could cause unnecessary worry or delay care, so these tools should support clinical assessment rather than replace it. Larger studies in real care settings are needed to show whether they are accurate, acceptable to patients and useful in practice.
The evidence for telerobotic ultrasound is more established than that for AI-enabled voice biomarkers covering real-world implementation, patient acceptance and economic evidence (Adams et al., 2022). Studies from Canada and China have shown that remote ultrasound examinations can provide images suitable for clinical assessment in areas where access to imaging services is limited (Chai et al., 2022). Lu et al. (2025) also reported positive findings relating to image quality and patient acceptance. However, most studies have relatively small samples, and there is still limited evidence regarding long-term patient outcomes, diagnostic accuracy and cost-effectiveness.
Compared with telerobotic ultrasound, voice biomarkers need less specialist equipment because speech can be recorded using smartphones and other widely available devices. This could make them easier to use on a larger scale, although the evidence supporting their clinical use is less developed. Research has linked speech patterns with conditions such as depression and coronary artery disease (Donaghy et al., 2024; Sara et al., 2023). However, language, accent, recording quality and differences between patient groups can affect results, AS with telerobotic ultrasound, wider use depends on reliable performance and secure handling of patient data. Voice biomarkers also require further investigation into algorithmic bias and their usefulness in everyday critical care.
Looking at these technologies through the NASSS framework (Greenhalgh et al., 2017), telerobotic ultrasound seems closer to adoption because its purpose and intended uses are clearer, plus it has already been used in healthcare settings, Voice biomarkers still face questions about clinical validation, regulation and how it fits into everyday care. This suggests that being able to scale up a technology does not mean it is ready for clinical use.
For the NHS, telerobotic ultrasound could improve rural access but would require investment in equipment, connectivity, maintenance and staff training. Voice biomarkers could potentially use existing digital platforms, subject to further validation. Interoperability, regulation and inconsistent procurement may hinder both technologies (Yousef, Keast and Dambha-Miller, 2026). Future research should compare remote and conventional ultrasound across healthcare systems and assess whether earlier diagnosis improves patient outcomes.
Both technologies raise concerns about consent, data security and secondary use: telerobotic ultrasound transmits clinical images, while voice biomarkers collect potentially identifiable recordings. Addressing these concerns is essential for patient autonomy, public trust and adoption.  
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