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1. Introduction (~300 words)
 
1) Ambient Voice Technology (AVT) – emerging AI-enabled documentation tool

2) Remote antenatal monitoring at home / wearable technology for health monitoring

Globally, digital technologies and information systems are crucial to the provision, administration and enhancement of health and social care services. Notably, in maternity services we are seeing improvements due to digital health technologies on monitoring, diagnosing and treatment during pregnancy. The quality of maternal healthcare services could be improved with new innovations like mobile applications, internet platforms and engagement with social media (Mohamed et al., 2025).
When digital technologies are implemented and used correctly, patient safety and thorough communication and information sharing can be achieved. Clinicians are able to make informed decisions when they have timely access to accurate and shared patient information. More efficient care delivery can be accomplished with data-driven decision making with preventative and tailored approaches to care (World Health Organization, 2021; Department of Health and Social Care, 2022).
Electronic patient records (EPRs), clinical information systems (CISs), electronic prescribing platforms, picture archiving and communication systems (PACS), health information exchange (HIE) systems, patient portals and mobile health apps are a few examples of well-developed and integrated business-as-usual technologies in industrialised nations.
This paper will review two developing technologies: ambient voice technology (AVT) and remote fetal heart monitoring devices. AVT is an emerging artificial intelligence (AI) enabled documentation tool (Lawrence et al., 2026) and remote fetal heart monitoring devices are digital devices that can measure the fetal heart rate outside of a clinical setting (Stricker, Radan and Surbek, 2025). These are both developing digital innovations which could help improve patient outcomes within healthcare. Both are particularly relevant and timely especially within maternity services which is under constant scrutiny regarding the safety and quality of care. 
 
2. Methods (~250 words)
The following databases were used to perform the literature search: Google Scholar, Science Direct and PubMed. 
Table 1 shows the inclusion and exclusion strategy of this review. 
Initially, free-text search terms were used, such as “wearable sensor OR wearable”, “maternal OR pregnant”, “health monitoring” and “(artificial AND intelligence) OR AI”, “ambient voice technology OR AVT”, “ambient listening technology AND documentation”. A stricter strategy was implemented for a detailed analysis of the selected papers. The focus was on articles less than 10 years old to ensure the information sourced as up to date and relevant as a new technology and also peer reviewed. Articles not written in English were also excluded.
The initial searches of AVT within maternity services had to be expanded to include all healthcare settings. It was noted certain articles that did not include wearable sensors in their content, were not aimed at monitoring the health of pregnant women or used a questionnaire format as the primary research method. Based on the scope of this paper, these articles were excluded.
As this review is looking at internation emerging technologies, articles based on research in the UK were also excluded. 

Table 1.
Inclusion and exclusion strategy of this review.
	Inclusion Strategy
	Exclusion Strategy

	Articles published in peer-reviewed venues
	Articles not written in English

	Articles published since 2015
	Articles not including wearable sensors or pregnancy monitoring

	Articles contained a certain combination of words, e.g., (ambient voice technology OR AVT) AND (maternal OR pregnant OR healthcare)
	Articles about qualitative interview surveys

	Articles contained a certain combination of words, e.g., (wearable sensor OR wearable) AND ((maternal OR pregnant) OR (artificial intelligence OR AI))
	Articles excessively antiquated

	
	Articles based on research in the UK

	
	Studies conducted outside of a healthcare setting

	
	




3. Review of emerging technology 1 (~800 words)

A major contributing factor to clinician burnout is the burden of documentation in the electronic patient record (Owens, et al., 2024). AVT (or ambient AI documentation platforms) are emerging listening technologies which incorporate automatic speech recognition and generative AI to summarise clinician-patient conversations to generate clinical documentation. When integrated into clinical workflows these platforms have been shown to alleviate documentation burden without the need of any additional clinician effort during or after the patient contact (van Buchem, et al., 2021). 
By using speech recognition, it can automatically produce clinical notes and documentation. Some AVT software can integrate directly into EPR systems. There are suggestions it can help reduce clinician administrative burden by addressing documentation workload and burnout. Increased patient care can be given as a direct result of the improved efficiency and a better quality of documentation could be gained. AVT is becoming increasingly relevant as healthcare services face increasing workforce pressures. Recent advances in generative AI have improved accuracy making the technology more suitable for clinical practice. Growing adoption across healthcare organisations internationally reflects increasing recognition of the technology's potential to improve efficiency and reduce clinician workload (Albrecht et al., 2025; Guo et al., 2026; Lawrence et al., 2026).



· Evidence from the literature: summarise and synthesise evidence relating to:
· Benefits and opportunities
· Reduced documentation times (North, et al., 2025)
· Lower burnout scores (Owens, et al., 2024).

· Impact on patients, 
Improved patient care / outcomes
Less time spent at appointments as clinician focused on them and not a computer

· professionals, and 
improved job satisfaction
reduced after hours work on EPR (Tierney, et al., 2024)

· organisations
clinicians turnover which had financial implications (West , Dyrbye, Shanafelt. 2018)

· Reported outcomes and effectiveness
·  study by Taylor, el al., 2026  One of the first to evaluate patient ratings of care providers when AI scribes are integrated into ambulatory care settings. “We did not find evidence of AI scribes worsening or enhancing patient experiences. Continued evaluation is warranted to ensure positive patient experiences as AI tools expand in clinical care.”

· Include a brief evaluation of 
· how strong is the evidence, 

· how much data is available about outcomes, 

· how reliable is the evaluation and 

· how consistent are the findings? 

· Challenges and limitations: discuss
· Barriers to implementation
· Documentation accuracy
· Cost
· Usability
· Technical challenges
· Information extraction in clinical conversations
· 
· Risks, limitations or unintended consequences
· Incorrect documentation created audio differentiating and sensitivity
· Ethical and regulatory considerations
· Data retention, security, and governance
· Patient privacy and consent
· Gaps or weaknesses in the evidence base
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Ambient AI scribes hold promise in transforming clinical documentation and relieving cognitive and administrative burden as an assistive tool to clinicians. Yet, their success under different care settings hinges not just on technical sophistication but on ethical design, inclusive evaluation, and governance clarity. To address these challenges, stakeholders must adopt a systems-level approach grounded in contextual validation, inclusive design, and robust governance. With knowledge of current limitations and careful integration, ambient AI scribes can evolve from passive transcription tools into trusted partners in the delivery of complex care across all care settings (Ohde, et al., 2026).
(Copied from article and not re-written yet!)
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To generate medical notes for the clinician–patient encounter, a digital scribe must be able to: (1) record the clinician–patient conversation, (2) convert the audio to text, and (3) extract salient information from the text and summarize the information (Fig. 1) (Quiroz, et al., 2019)
(Copied from article and not re-written yet!)

Can I use images?










4. Review of emerging technology 2 (~800 words)

The accelerated digital transformation requirement of telehealth became apparent during the COVID-19 pandemic in 2020 (Atkinson, et al., 2023). As stated by van den Heuvel et al. (2019), “Telemonitoring is perceived to be one of the most promising answers to the possibilities of eHealth in antenatal care” in the first randomised trial evaluating a digital health innovation for telemonitoring of both maternal and fetal parameters, self-recorded by the pregnant patient in their home environment.
Monitoring during pregnancy is essential for the woman and the fetus but many hospital appointments can prove difficult for the woman to attend so long term, home-based monitoring is a much sought after solution (Lie et al., 2024). Remote fetal heart monitoring devices are typically used by pregnant women in their home environment to capture fetal heart rate data. They can often connect to smartphones via mobile apps or remote monitoring platforms. Some systems allow recordings to be securely reviewed by midwives or obstetric teams and have the potential to send data into EPR systems. Monitoring of fetal wellbeing between scheduled antenatal appointments would be a key benefit, especially for those women who live in a rural setting or with complex pregnancies where increased monitoring is required. Earlier identification of concerns requiring clinical review could be facilitated without the need for the woman to attend the hospital (Le Vance et al., 2025 UK study; Erden et al., 2026). There is growing interest in maternity services for remote monitoring devices as the drive for digitally enabled and personalised models of care are prioritised, especially considering the workforce and capacity pressures. With more and more connected wearable devices becoming available, healthcare services can be supported by home-monitoring technologies (Walter et al., 2022; Stricker, Radan and Surbek, 2025).










Advantages:
For patient:
· Early detection of health issues
· Reduced clinic attendance
· Potential of better health outcomes for maternal and fetal wellbeing
· Improve patient satisfaction / address access to care barriers Lovers et al., (2025)

For workforce:
· Reduced clinician workload – from less in person appointments


Disadvantages:
For patient:
· User compliance
For workforce:
· Data reliability – accuracy of device and availability of real-time data
· Data security	 -  Vermeulen-Giovagnoli et al. (2015)	
· Safety risks 
· Cost – of devices and infrastructure required – who would cover this? The care provider or the woman?

	

A new leader in fetal telemonitoring solutions is Denmark, with all regions working together to offer remote monitoring for intermediate and high risk pregnancies. It was demonstrated that fetal telemonitoring is a safe alternative to hospital-based monitoring on a study of over 400 intermediate and high risk pregnancies by Zizzo et al., (2021). There are also claims fetal telemonitoring is cost effective, with a reduction in hospital admissions and decreased outpatient appointments by 40-50% compared with traditional hospital-based care by the Danish Ministry of Health (Lovers et al., 2025).














Include a brief evaluation of how strong is the evidence, 

how much data is available about outcomes, 
how reliable is the evaluation and 
	low or very low quality (Le Vance, et al., 2026) UK study 

how consistent are the findings? 
	Before making any definitive recommendations, further research is required to gain high quality evidence with sufficient methodological and standardised outcome assessments (Le Vance, et al., 2026).UK study



Challenges and limitations:

Barriers to implementation
· Safety risks
· Cost implications
· Data overload
· Integration issues
· Patient usability 
· Change of current practices

Risks, limitations or unintended consequences
· 

Gaps or weaknesses in the evidence base
· 

In the future, the data collection of more participants will be carried out to verify the practicability of the wearable fetal monitoring system in a 24-h or long-term monitoring system (Zhang et al., 2022).











5. Discussion (~350 words)  / Conclusion


Drawing on the literature reviewed:
· Compare the two technologies
· Evaluate the strength and quality of the available evidence
· Discuss their relative potential to improve health and social care. 
· Consider which technology appears to offer the greatest value and why. 
· Reflect on important evidence gaps and future developments.
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Digital scribe pipeline. A digital scribe acquires the audio of the clinician-patient conversation,
performs automatic speech recognition to generate the conversation transcript, extracts
information from the transcript, summarizes the information, and generates medical notes in
the electronic health record (EHR) associated with the clinician-patient encounter. Speech
recognition, information extraction, and summarization rely on Al and ML models that require
large volumes of data for training and evaluation.




