Optimising Outpatient Services through Ambient Voice Technology

Introduction
Outpatient services at Milton Keynes University Hospital (MKUH) face persistent delays in clinic letter production, fragmented workflows, and heavy administrative burdens, limiting efficiency and patient experience. Ambient Voice Technology (AVT), an AI-driven tool that captures and transcribes clinic conversations into structured documentation (NHS England, 2025), offers a targeted digital solution by capturing and structuring clinician patient conversations in real-time, reducing transcription delays and standardising documentation. As a digitally mature trust, MKUH is well positioned to adopt AVT to streamline outpatient workflows and improve service quality. 
This paper explores the optimisation of MKUH Outpatient Services using AVT. The transformation will be mainly guided by the Modified Donabedian model (Lilford et al., 2010), the Quintuple Aim (Nundy et al., 2022) and Soft Systems Methodology or SSM (Checkland, 1981) to ensure improvements in care quality, staff well-being and operational efficiency. The focus of this essay is to address current workflow issues and evaluate AVT’s impact through structured change management and data-driven assessment.
Goals and Objectives
The three main goals of the MKUH AVT OP service transformation are:
1. Improve care quality and clinical documentation
2. Reduce administrative burden and streamline workflows
3. Enhance staff and patient experience while promoting equity
Optimising outpatient services with AVT aims to improve the accuracy and timeliness of clinic letters and records by reducing transcription delays and errors, supporting safer, more informed care. Its benefits are reinforced through the Quintuple Aim, which provides an overarching aspect of patient experience, workforce well-being, healthcare cost, population health, and equity.
The Quintuple Aim
One of the widely adopted frameworks for improving healthcare systems is the Triple Aim, conceptualised by Berwick et al. (2008). The triple aim focuses on three interconnected goals namely enhancing patient experience, improving population health, and reducing healthcare costs. Improving population health emphasises the management of health outcomes at a population level rather than focusing solely on individual care (Berwick et al. 2008). Enhancing patient experience targets improvements in quality, access and satisfaction with care, while reducing per capita costs aims to ensure the economic sustainability of healthcare systems (Steifel and Nolan, 2012). These goals are interdependent, and actions taken to achieve one aim can positively or negatively influence the others. 
Recognising growing concerns around healthcare workforce burnout and dissatisfaction, Bodenheimer and Sinsky (2014) proposed an additional aim which is improving the work life of healthcare providers. Nundy et al. (2022) extended this framework further by introducing health equity as a fifth aim, emphasising the need to address disparities and ensure that all individuals, regardless of race, gender or social category can achieve optimal health. Figure 1 shows the Quintuple Aim Framework for improving healthcare by Nundy et al (2022).
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Figure 1The Quintuple Aim (Nundy et al., 2022)

Enhancing the Patient Experience
Pressures to manage long waiting lists in OP services can compromise the time and attention clinicians devote to patients, potentially leading to reduced patient satisfaction (Haider et al., 2018). AVT enables clinicians to engage more naturally during consultations, enabling better eye contact and active listening than constantly navigating electronic health records, through real-time transcription (Wang et al., 2021). This is supported by a strong observational study of Owens et al. (2024), which found that patients perceived providers using AVT as more focused and reporting high satisfaction with how well their clinicians listened.
Despite these benefits, concerns remain around data security and privacy. Patients may feel uneasy about recordings and clinicians must balance professional obligations and protect confidentiality (Osborne-White, 2025) though this study is based largely on anecdotal evidence. Concerns can be mitigated through robust consent procedures in line with updated policies and standards that contributes to the overall improvement of outpatient efficiency (Levell, 2022). 
Improving Population Health
Unstructured documentation creates gaps in patient data and limits the use of records for population-level analysis (Sedlakova et al., 2023). AVT can help address these challenges by standardising documentation and converting unstructured data into structured clinical information (NHS England, 2025). This is evidenced by Great Ormond Street Hospital (2025) who evaluated AVT across multiple clinical settings and found that converting unstructured spoken data into structured documentation via AVT significantly enhanced data quality and interoperability, which can be used in predictive analysis. AVT has the potential to identify social determinants of health, detect emerging public health trends, and support coordinated care across departments (Knoll et al., 2022).
However, AVT systems are trained primarily on dominant language groups which may cause misinterpretation of diverse accents or dialects, widening health disparities (Helm et al., 2024, Feng et al., 2024). Still, both studies have dataset constraints and limited language scope. Inclusive dataset design and regular performance audits across diverse populations can help mitigate these risks and ensure equitable access.
Reducing Cost of Care
MKUH allocates significant proportion of clinical time on documentation and administrative tasks rather than direct patient care. This inefficiency contributes to higher staffing costs, and increased overtime, indirectly raise the cost of care delivery (Murad, 2024). Currently, physicians rely on dictation services transcribed overseas, taking around four days for clinic letters to be finalised. AVT enables instant transcription, eliminating delays and reducing manual data entry. A quality improvement study by Duggan et al (2025) found that using AI-driven ambient scribe significantly reduced documentation time, after-hours work, and administrative burden for clinicians in outpatient settings. These efficiency gains translate into cost savings by lowering overtime expenses, allowing clinicians to focus more on decision-making and improve productivity (Wang et al., 2021). 
The initial implementation costs for AVT including licensing, project management and staff training can be substantial (NHS England, 2025). Nonetheless, this can be mitigated through phased implementation, vendor partnerships, and evaluating return on investment which demonstrates long-term financial benefits. 

Improving Workforce Work-Life Balance
Physicians often spend substantial time on documentation and clerical tasks, sometimes completing notes outside of working hours (Ball and McBeth, 2021). This workload leads to fatigue, disengagement, and reduced workforce well-being, which can negatively affect care quality and staff retention. AVT can enhance workforce well-being by providing real-time transcription, reducing the cognitive and clerical load of clinicians (Wang et al., 2021). A US study reports a 41% reduction in documentation time, approximately 66 minutes per day, using AVT, which physicians valued as personal time regained (Oracle Health, 2025). This was strengthened further with clinician testimonies about the “time back” as one of the greatest benefits of AVT which contributes to a safer and more supportive workplace. By freeing time from administrative tasks, AVT allows clinicians to focus on meaningful patient interactions, promoting job satisfaction and better work-life balance.
Initial implementation may temporarily increase workload due to staff training and workflow adaptation. Stress from technical issues or perceived unreliability can also arise (NHS England, 2025). Mitigation strategies include phased rollout, hands-on training, and involving staff in system design to build confidence.
Advancing Health Equity
Patients from underserved communities or with limited English proficiency often face inconsistent documentation, fragmented care, and reduced access to timely health information (Twersky et al., 2024). AVT can help address these disparities by standardising documentation and creating accurate records for all patients (NHS England, 2025). While initial rollout will be English-only, future translation features could support non-native speakers.
On the other hand, AVT may inadvertently introduce inequities if not implemented carefully. Bias in training datasets can reduce transcription accuracy for patients with diverse accents, dialects, or languages.  A study by Zolnoori et al (2024) evaluates four AVT systems and found higher word error rates for Black patients compared to White patients, highlighting the need for inclusive datasets and bias mitigation strategies in AVT deployment. However, the study only covers a limited sample size (35 patients). Strategies to address issues include using inclusive datasets, multilingual support, and phased implementation prioritising underserved areas. 
The identified benefits through the Quintuple Aim are interrelated which means that a progress in one area often influence the other outcomes. For example, enhancing patient experience has a positive effect on staff morale, while setting targets for specific population groups can unintentionally compromise broader health equity goals. Recognising these interconnections is critical for healthcare organisations like MKUH to implement strategies that balance priorities and optimise outcomes across all aims. 

Modified Donabedian Framework
In assessing healthcare quality, Avedis Donabedian conceptualised the Donabedian framework in 1966 to evaluate the quality of medical care based on three elements namely structure, process, and outcomes. Structure refers to the environment or setting in which care occurs; process describes how care is delivered; and outcomes capture the results effects of care on patient and population health (Donabedian, 2005). This model has been pivotal in shaping healthcare quality assessment and has dominated global discussions on the topic (Santry et al., 2020). 
Lilford et al. (2010) expanded on Donabedian’s model, introducing additional classifications that subdivide the process level into three subcategories.  This extended version provides a more flexible causal chain, breaking healthcare interventions into four levels namely clinical, targeted service, generic service, and policy/structural which vary in scope and complexity. Lilford et al. (2010) further suggest that not all interventions should be evaluated solely by patient outcomes. Instead, it can be more practical to measure changes on the process level or other factors such as human and organisational behaviour. Figure 2 presents the Modified Donabedian causal chain which shows the subcategories on the process level and its interventions.
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Figure 2 Modified Donabedian Diagram (Lilford et al.,2010)
 
While the original Donabedian model is a simple framework, the modified model accommodates the intricacies of digital transformation. Healthcare is a multifaceted system and implementing change, particularly through technology, requires a nuanced and flexible approach (Naamati-Schneider and Alt, 2024). Hence, the Modified Donabedian framework is used to guide the optimisation of outpatient services focusing on AVT, ensuring that all factors are considered for successful adoption. Figure 3 shows the Modified Donabedian causal chain in relation to MKUH Outpatient service transformation.
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Within the structure component, key policy interventions include the NHS long term plan and other governing bodies policies especially in AI and AVT. Structural changes also encompass upgrading the hospital’s network infrastructure and implementing organisational adjustments. The process phase involves generic and targeted service and clinical interventions. Generic interventions include integrating AVT with the Trust's EPR, conducting training and staff appraisals while targeted interventions specifically address AVT deployment such as delivering specialised training. At the clinical intervention level, AVT is embedded into documentation workflows to enhance accuracy, reduce administrative burden, and support real-time communication. Furthermore, this transformation aims to deliver primary outcomes including reduced patient wait times and an enhanced patient experience of which are considered some of the main challenges NHS outpatient services is facing. Alongside are secondary outcomes such as increased documentation accuracy, decrease time spent on documentation and standardisation of clinical notes which are considered as alternatives where AVT can be measured more effectively than at patient outcome level.
These interventions can influence outcomes at multiple process levels not solely at the patient level. Many policy and service interventions have systemic effects that may not be immediately visible under patient outcomes but shape processes and organisational efficiency. The further left an intervention lies in the causal chain, the broader its potential downstream impact on processes and outcomes. For example, changes in structural policies, such as revising the Trust’s digital strategy or workforce training, can influence multiple subsequent stages. Conversely, process-level issues such as errors in clinical interventions, may directly affect the patient experience but have limited wider impact. Given these considerations, intermediate steps can be determined to prioritise interventions and manage untoward effects of the transformation. 
Intermediate Steps
[bookmark: _Hlk214237163]Intermediate steps ensure the change is systematic, supporting sustainable improvement. Figure 4 presents the intermediate steps of AVT service transformation.
[image: A diagram of a diagram

AI-generated content may be incorrect.]
Figure 4 Identified steps in MKUH OP service transformation
With intermediate steps defined, the service transformation can be outlined. This involves analysing the current state of outpatient services, engaging stakeholders, and assessing organisational readiness for technological advancement. Solutions are designed collaboratively to align with clinical and operational requirements, with detailed workflows and change strategies provided in the following sections
Current State Workflow
The current state reflects the existing outpatient processes and practices before any service transformation is introduced. The current state of MKUH Outpatient services is shown Figure 5.  
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Figure 5 MKUH OP Clinic Letter Generation Current Process
The three main findings of the current workflow are the long turnover for clinic letters to reach patients, the use of multiple third-party sources for a single workflow and the complex process of transcribing letters. In a straightforward context, Figure 3 outlines the main steps involved in generating clinic letters in outpatient services. That said, this process can become more complex as transformation progresses, and greater stakeholder engagement is required to map the actual current workflow.
Stakeholder Engagement
Effective stakeholder engagement is fundamental to successful service transformation, and the initial task involves identifying all pertinent stakeholder groups. Figure 6 shows the external and internal stakeholders of this service transformation.
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Figure 6 MKUH Outpatient Services Stakeholders
 
These stakeholders also play a critical role in mapping the existing workflow and assessing whether the process depicted in Figure 3 accurately represents current practice. The engagement strategies to implement AVT are tailored based on stakeholders’ level of interest and influences. A phased approach may be adopted in progressively involving stakeholders to maintain focus and manage change effectively. Communication channels like online meetings and face to face discussions will be held as well as exploring other options of keeping teams more interested in ambient voice technologies through AI seminars and bite size trainings.
Technology Readiness
MKUH is one of the most technologically advanced NHS trusts in England, aiming to achieve HIMSS EMRAM Level 7 by 2026 (MKUH Digital Strategy, 2022). The trust has a long-standing EPR system in place and increasingly integrates digital tools into everyday practice. Workforce readiness is high, supported by continuous staff training and the organisation’s Digital, Data, and Technology strategy, which promotes the use of AI-enabled solutions. This technological maturity positions MKUH well for the adoption of innovations such as AVT.
Change Management Strategy
In addition to Modified Donabedian framework, this service transformation will also adopt the Plan-Do-Study-Act (PDSA) cycle (Deming, 1986) as its primary change methodology. By grouping project components within the PDSA framework, the transformation can be monitored systematically, mitigating risks and fostering adaptive learning throughout the process. Figure 8 presents the change management strategy of optimising MKUH OP services using the PDSA cycle.
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Figure 8 MKUH AVT Transformation via PDSA change management cycle
 
Compliance and Regulations
All aspects of service transformation must adhere to relevant national and organisational regulations. For AI and AVT implementation, compliance with standards on patient data protection, AI ethics, and digital healthcare governance is critical. This ensures that the solutions are safe, effective, and legally compliant while maintaining patient trust.
Testing
Testing begins with backend system designs and technical validation before full-scale implementation. This step ensures that the technology functions as intended, integrates seamlessly with existing systems, and addresses potential operational challenges early. This will also involve resources such us software testers and volunteer clinicians to ensure that the final product is suitable and right to use.
Pilot Project
The solution can then be piloted in select outpatient services before a complete rollout. The pilot phase allows teams to observe real-world use, refine processes, and mitigate risks on a smaller scale. This controlled approach helps to build confidence among staff and demonstrates early benefits.
Feedback and Iteration
Ongoing feedback and evaluation are essential for continuous improvement. AVT success will be assessed during the pilot study, three months post-rollout, and again at one year. Iterative improvements based on stakeholder input ensure that the transformation remains responsive to organisational needs.
Leadership Approach
There are three main leadership approaches commonly applied in healthcare. Figure 9 shows the summary of key healthcare leadership approaches, their defining features and evidence on their impact to healthcare.
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While democratic leadership promotes a diverse and inclusive approach to change, the wide pool of opinions and recommendations can sometimes cloud the main direction of a service transformation (Bouttel, 2025). The time-bounded nature of some projects may be significantly affected by the extended process of collecting feedback and reaching consensus (Valentjin, 2021). Similarly in distributed leadership, the collaborative process can lead to potential delays and misdirection, especially during time-critical decision-making (Nadeem, 2024). Change management is defined as the process of continually renewing an organisation’s direction, structure, and capabilities to meet the evolving needs of both internal and external stakeholders (Todnem, 2005). Digital service transformation therefore requires leaders not only to possess the fundamental leadership qualities but also to be future-focused, embracing change and innovation (Kludacz-Alessandri, Katarzyna and Zhang, 2025). Hence, transformational leadership is chosen as the primary style for driving this service transformation.
Primary Leadership Approach
Transformational leadership has been identified as a foundation for successful digital transformation across industries, including healthcare (Bouttel, 2025). Transformational leaders are proactive agents of change who align technological innovation with shared organisational values (Jun and Lee., 2023). With respect to MKUH’s digital programme, such leaders inspire clinicians and administrators to embrace AI-enabled triage and AVT-supported documentation as tools that enhance, rather than replace, clinical judgment. However, the strong focus on vision and motivation can, at times, overlook operational detail or the practical constraints of implementation. While transformational leadership serves as the primary approach, relying solely on it throughout the entire service transformation process would be impractical and unrealistic. Recognising these limitations highlights the need to integrate complementary leadership models that provide flexibility and resilience.
Additional Leadership approaches
A hybrid approach among the three leadership approaches balances visionary inspiration with practical flexibility. Transformational leadership motivates and aligns teams, while democratic and distributed leadership approaches enhance the change process by promoting inclusivity, collaboration, and shared accountability. In parallel, the combination of these leadership styles ensures responsiveness to challenges, aligning with Donabedian’s process-outcome model and Quintuple Aim. For example, in introducing AVT to Outpatients, transformational leadership may set the vision for faster and fairer patient access, while democratic style engages frontline staff in refining workflows based on real-time feedback. This combination promotes flexibility which is essential for embedding sustainable digital change. For MKUH, navigating the complexity of AVT implementation requires more than traditional command structures. A hybrid approach that combines the inspiration and vision of transformational leadership with the flexibility of distributive and democratic leadership seem to offer an effective pathway. 
Data Collection and Analysis Plan 
The primary aim of this data collection is to evaluate the impact of the outpatient service transformation at MKUH, facilitated through the implementation of Ambient Voice Technology for clinic letter creation. Specifically, the evaluation seeks to assess performance metrics, patient outcomes, and satisfaction levels following the intervention. The findings will inform ongoing service improvements, highlight areas for refinement, and ensure alignment with organisational goals. Furthermore, evaluating staff experiences alongside patient outcomes will offer a holistic understanding of AVT’s impact on clinical workflow and overall care quality.
Key Metrics and KPIs
In alignment with the Modified Donabedian Framework, the following outcomes have been identified as the key metrics for evaluating the impact of the outpatient service transformation enabled by AVT:
Primary (Patient) Endpoints
1. Reduce wait times
1. Improve Accessibility
1. Effective use of data for predictive analytics
Secondary (Process-oriented) endpoints 
· Documentation accuracy
· Staff compliance with SOPs
· Reduce time spent on documentation
· Increase capacity of outpatient services
· Improve the patients' care pathway
· Standardised clinic consultation documentation
Collectively, these measures serve as the key performance indicators of the OP service transformation, directly contributing to the Quintuple Aim.
Data Evaluation Framework
To evaluate the service transformation effectively, a combination of established frameworks will be employed. First is the PDSA cycle which is already used as a change management method for this transformation. The PDSA cycle will test modifications in AVT use and refine processes based on findings. For example, initial pilot testing of AVT transcription accuracy will inform adjustments in staff training and integration protocols. The second framework draws on the Kirkpatrick Model (1996), which evaluates staff engagement and learning outcomes across four levels: reaction, learning, behaviour, and results. As user engagement and training form a key component of this transformation, the model offers a structured way to assess training effectiveness, how clinicians respond, what they learn, how they apply new skills, and the resulting impact on performance. This model can be applied before, during, and after training, supporting continuous feedback on the value and impact of staff development in delivering service transformation. Figure 10 shows the Kirkpatrick Model use for data analysis in AVT adoption. 
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Figure 10 Kirkpatrick Evaluation Model (1996)
 
By integrating these models, the evaluation framework ensures that both process and outcome measures are captured, providing robust evidence of the transformation’s effectiveness from multiple perspectives.
Data Collection Plan
Quantitative Data
Key performance indicators (KPIs) will be collected to measure the efficiency and effectiveness of the AVT-enabled outpatient service. These include:
· Clinic letter turnover. Time from consultation to time clinic letter is sent to patient
· Waiting times: Average patient waiting time from appointment booking to consultation.
· Patient throughput: Number of patients processed per clinic session.
· Clinic Consultation time: Average time spent on clinic consultations as per service
· Daily operational cost. Money spent on transcribing letters and outpatient services
These metrics will be extracted from the hospital’s electronic health records and outpatient management system at baseline, three months, and six months post-implementation.
Qualitative Data
These data aim to examine user satisfaction with communication, perceived efficiency, and confidence in the accuracy of clinic letters. The following outlines the key qualitative data to be captured.
· Unpaid overtime. Time spent by clinicians completing clinic notes/ letter outside working hours or clinic consultation
· Patient Perception. Patient feedback and satisfaction survey on AVT
· Adoption. Use of AVT over the existing dictation tools
To capture experiences and perceptions, satisfaction surveys, semi-structured interviews and focus groups will be conducted with both patients and staff.
Sampling and Data Sources
A purposive sampling strategy will ensure representation across specialties, staff roles, and patient demographics. During the pilot phase, at least 20% of clinicians and 1 patient per day will provide feedback to guide initial improvements. For the full evaluation, feedback will aim to include ~80% of staff and ~50% of patients seen using AVT. This ensures both staff and patient perspectives are systematically captured to inform service improvements. Quantitative data will encompass all outpatient consultations within the evaluation period, ensuring comprehensive coverage.
Timeline
Data collection will occur in three phases: baseline (pre-implementation), interim (3 months post-pilot implementation), and final (six months post-implementation). This phased approach will allow monitoring of trends and early identification of challenges.
Ethical Considerations and Data Governance
Ethical approval will be obtained from the hospital research ethics committee. Informed consent will be secured for all interview and survey participants, with assurances of confidentiality and voluntary participation. Quantitative data will be anonymised before analysis, stored securely, and handled in compliance with Trust Information Governance and UK GDPR regulations.

Data Analysis Plan
Quantitative Analysis
Statistical analyses will assess changes in KPIs pre- and post-AVT implementation. Descriptive statistics will summarise central tendencies and dispersion of the identified KPIs. Trends over time will be examined using simple regression or time-series analysis where appropriate.
Qualitative Analysis
Thematic analysis will be employed to identify patterns in interview and focus group data. Initial coding will generate themes related to workflow efficiency, patient satisfaction, and staff experience. Information dashboards and AI tools such as Copilot may be used to manage and visualise qualitative data, ensuring rigor and traceability of findings.
Triangulation
Integrating quantitative and qualitative findings will enhance validity and reliability. For example, reductions in waiting times and DNA rates will be cross-referenced with staff and patient feedback on perceived efficiency. This triangulated approach will ensure that conclusions reflect both measurable outcomes and lived experiences, providing a comprehensive evaluation of the service transformation.
Soft Systems Methodology
Soft Systems Methodology is a structured approach in understanding complex, human-centred systems and differing perspectives (Checkland, 1981). It provides a holistic lens to examine a transformation and how culture, human factors, organisational and socio-technical interdependencies support the success and sustainability of AVT.
Human Factors
The key human factors in AVT adoption include clinician trust in transcription accuracy, perceived control over documentation and patient comfort with ambient voice capture. Without trust or understanding of AVT, stakeholders may bypass or resist its use, resulting to poor adoption. This was as seen in the NHS National Program for IT (NPfIT) in 2002, which largely failed due to a top-down approach and lack of end-user involvement (Wachter and Sheikh, 2016). Clinician skepticism or patient privacy concerns can hinder adoption, preventing the realisation of benefits such as improved patient focus and reduced documentation burden (Cherif and Mzoughi, 2023). 
To ensure successful adoption, implementers such as the IT team should manage transitions carefully, helping clinicians understand and let go of old practices and ensuring patients feel secure with ambient listening. Pilot testing should involve early adopters as champions to support colleagues. Targeted clinician training, ongoing user support, iterative feedback, and patient involvement from the start will embed human-centred design principles and maximise engagement.
Organisational Factors
From an organisational standpoint, AVT requires strong organisational support, leadership endorsement and governance structures. If organisational foundations and support in this project are weak, adoption becomes inconsistent, risks increase, and staff engagement declines (Shabir, 2023). This could also affect future digital innovations of the organisation. Brommeyer, Whittaker, and Liang's (2024) qualitative study show common barriers of change which affects adoption and technological perspective of an organisation include resistance to change, trust issues, limited resources, digital literacy gaps, and siloed systems. Though this study was limited to a single geographic setting which might have different challenges from NHS.
In this context, clear leadership sponsorship and digital training can help that senior managers understand their staff better and be effective champions of change. Resource allocation such as training and IT support must be planned proactively, and risks addressed through trust policy review. Regular strategic review should be established to ensure AVT remains aligned with the Trust’s values and goals.
Cultural Aspects
Culture and attitudes toward innovation, levels of risk tolerance, and hierarchical structures influence how AVT is perceived and whether staff feel comfortable accepting it. Patients also bring diverse cultural values and ethical perspectives on privacy, which may influence AVT acceptance. A study by Whitehead et al. (2023) identified cultural identity, values, and communication styles as key barriers to digital health adoption, though findings were qualitative and context-specific, limiting generalisability.
Cultural resistance can directly affect adoption and effectiveness. Clinicians who value autonomy may resist perceived monitoring, and risk-averse organisational cultures can delay support (Ajluni, 2023). Patients’ privacy concerns and unmet language needs can also reduce engagement. Conversely, cultures that encourage innovation, learning, and ethical transparency are more likely to support successful AVT adoption. Addressing these cultural factors proactively maximises benefits and minimise resistance. Open forums, workshops, and reflective discussions can surface concerns and build shared understanding. Ethical guidelines, clear communication strategies, and patient-centred approaches should reinforce trust. 
Socio-Technical Aspects
The social aspects in AVT transformation includes relationships, roles, and cultural dynamics among employees, which may shift with technological changes, while technical aspects encompass tools, processes, and technologies designed to improve efficiency and employee satisfaction. Considering both elements, this service transformation relies on transcription accuracy and the ability to adjust the system based on user feedback. 
Misalignment can lead to inefficiencies, such as increased editing time or disrupted workflows. For example, Biro et al. (2025) found errors in 70% of AI-generated draft notes, highlighting potential documentation risks, though the study was limited by small sample size and simulated scenarios. This can undermine adoption and reduce expected benefits. Ensuring both social and technical components work together is therefore critical for achieving efficiency, usability, and staff satisfaction.
AVT delivery should follow a socio-technical improvement approach, ensuring iterative testing, piloting, and co-design with users. This could be done by collaborating closely with clinicians to refine workflows. Frequent usability evaluations, technical performance monitoring, and continuous modifications will also help ensure that the system evolves alongside staff needs.
Reflecting on these factors, the AVT transformation exemplifies the complexity of service change, involving technology, people, and systems. If these elements are fully considered, the current process of outpatient clinic letter generation at MKUH may not fully reflect the various dimensions of the workflow targeted for transformation. Applying an SSM approach to map the current state explains processes, highlight problems, and guide improvements of the change. Figure 11 shows a rich picture of the current system with additional input from stakeholders and real-world factors.
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Figure 11 MKUH OP services Clinic Letter Generation Process in the context of SSM

This comprehensive overview of how outpatient clinic letters are currently generated highlights the roles, workflows, challenges, and potential benefits of the system.  At the centre of the diagram is the straightforward depiction of the current state (similar to Figure 5) further expanded by surrounding elements that represent additional factors and potential issues for this transformation. The process begins patient-physician interaction and doctors who either dictate or manually type letters. These letters are then handled by three third party sources, who transcribe dictated notes and manage the distribution either by printing and posting or emailing them to patients. Final versions are stored in the hospital’s EPR system. However, when magnified, the workflow is fragmented into different factors such involvement of multiple third-party sources which delays the process and affects the how resources are allocated. The rich picture highlights several systemic issues which are delays in sending letters, inconsistent notification practices, lack of trust in the technology, and resource constraints. To gain deeper understanding, the elements from the rich picture were analysed through the CATWOE Analysis by Checkland and Scholes (1990) shown in Figure 12. 
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Figure 12 The CATWOE Analysis of the rich picture of Optimising MKUH OP Clinic Generation

The CATWOE analysis of the current state of MKUH Outpatient Service, structured to identify key elements influencing the clinic letter generation process in Figure 11. The customers include those directly impacted by service delays while actors such as IT personnel will execute and support the process. The transformation section defines the intended change which is optimising clinic letter generation. Its root definition is integrating AVT with redesigned workflows to generate accurate, timely outpatient clinic letters that enhance patient experience and staff efficiency. The root definition aligns with this service objectives and desired outcomes of AVT adoption. Worldview articulates broader goals like the Quintuple Aim while owners are identified as decision-makers, responsible for implementing change. The environment outlines external constraints, including NHSE restructuring and long waiting lists. 
Despite the challenges, the rich picture highlights clear opportunities for transforming OP services at MKUH. In this context where AVT is proposed, gaining a deeper understanding of complex real-world dimensions through SSM will not only support effective project delivery but also has strong potential to improve overall service quality of the organisation. 


Conclusion
In conclusion, Ambient Voice Technology is proposed as a solution to the ongoing issues in clinic letter generation within MKUH outpatient services. Its benefits, aligned with the three main goals, are further highlighted using the Quadruple Aim framework. Service quality and transformation are explored through a Modified Donabedian Diagram, which illustrates the complexity of interventions required to achieve the desired AVT outcomes. To assess these outcomes, a structured data collection and analysis plan has been established, ensuring measurable evaluation. The transformation is also examined using Soft Systems Methodology, providing insight into the complex human factors that support a holistic improvement of outpatient services, overall highlighting the importance of emphasising service transformation through people. 
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Ambient Voice Technology Intermediate Steps

Phase 1: Establish Foundations (3-6
months)

+ Identify baseline data on clinic
consultation time and resource use.

* Define governance structures and
accountability processes.

+ Conduct organisational and workforce
readiness assessments.

+ Engage key stakeholders across
departments.

+ Provide digital literacy support, including
introductory sessions on Al and AVT to
build understanding and confidence.

Phase 2: Expand and Optimise

(6 months to 1year)

« Scale the use of Al scribes and AVT
tools across outpatient services.

« Reduce clinician time spent on
manual administrative tasks.

« Improve documentation accuracy
and reduce adverse drug events.

« Enhance patient experience and
satisfaction through structured
feedback.

* Leverage data and external
partnerships to support research
and predictive analytics for
population health.

Phase 3: Full Integration and
Collaboration(1-2 years)

* Achieve measurable reductions in
overall healthcare costs.

« Reduce clinician burnout through
improved workflow efficiency.

« Contribute to health equity by
delivering consistent, high-quality care
across patient populations.

* Lead collaborative initiatives in Al and
AAVT adoption across local ICS and
NHS trusts, and academic partners.
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MKUH Outpatient Services Clinic Letter Generation Optimisation
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MKUH OP Service Transformation using AVT Change
Management Strategy

2 Do

« Deploy AVT in pilot clinics
« Provide real time IT support
« Data collection on initial
experiences and workflow
impact

® Study

+ Analyse and compare

1 Plan

 Defining Aim of AVTservice
transformation
* Stakeholder Engagement
 Baseline measurements and
data collection

o Setting up pilot clinics
o Training

4 Act

« Refine system usability metrics pre and post AVT
through feedback loops, implementation
training + Gather qualitative feedback
« Roll out of AVT to the rest of from clinicians
OP clinics « Cotinuous assessment if
« Ifissues persist, adjust and AVT aligns with aims and
repeat the PDSA cycle before organisation’s strategy

wider implementation
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Seen in Integrated Care Systems (ICS) across
England, where collaboration between NHS
organisations and local authorities improved

Democratic Leadership

ributed Leadership

Transformational
Leadership

Encourages participation,
shared decision-making, and
consensus-building.

Emphasises shared
responsibility across all
organisational levels; empowers
staff to lead change regardless
of title.

Provides vision, motivation, and
support for innovation,
modernisation, and evidence-
based practice.

performance in 73% of key indicators (NHS
England, 2021)

During COVID-19, hospitals using this model
reconfigured services 41% faster than those with
centralised command structures (Bouttell, 2025)

Linked to better patient outcomes through
increased staff empowerment, organisational
commitment, and job satisfaction (Boamah et
al., 2018)
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