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Part 1
Sexual health services play a critical role in individual and population wellbeing. Beyond testing and treatment for sexually transmitted infections (STIs), they deliver essential preventive interventions such as vaccination. Swansea Bay University Health Board (SBUHB) moved to an electronic records system (MillSystems) in 2022. Previously, vaccines were recorded on paper ‘protocols’ that clearly showed what doses had been given and what was required next. The adopted electronic system is not fit for purpose, and staff frequently report challenges with vaccine documentation. Records are difficult to interpret with no apparent ‘protocols’ for each vaccine type. This, combined with poor patient access to vaccine history has resulted in gaps in coverage, duplication of doses and less effective outbreak response.
Developing a digital vaccination record (DVR) that stores patients’ vaccination data, accessible both to healthcare providers and to patients would transform the way that vaccines are administered and documented with sexual health services. DVRs already exist within Wales. The ‘Children and Young Person’s Integrated System (CYPRIS) was developed by NHS Wales Informatics Service (Openminds 2018), and it’s success led to the development and launch of the adult ‘Welsh Immunisation System’ (WIS) in 2020 (DHCW 2024). WIS enabled real-time recording and reporting of vaccinations, contributing to Wales achieving one of the most successful COVID-19 vaccination campaigns globally (DHCW 2024), leading to a Digital Leader Award in 2022. However, a DVR for Sexual Health services poses issues with regards to the sensitive nature of the services and the need to anonymise data for confidentiality. This indicates a need for a system separate from the rest of the NHS services. 
Sexual health services are in an ideal position to deliver vaccination. Populations at risk of STIs, including men who have sex with men (MSM), young people, migrants, and people living with HIV, may not consistently access general practice or other mainstream healthcare (Kirby et al 2020). Sexual health clinics often provide the first, and sometimes only, contact with preventive services such as vaccination. In recent years, more vaccines have become ‘routine’ within sexual health services. The World Health Organisation (WHO) has set targets for the elimination of Hepatitis B & C as public health threats by 2030 (Public Health Wales (PHW) 2024), and the strategic vaccination of ‘high-risk’ groups is part of this strategy. The MSM community has also been identified as a high-risk group for other diseases. In 2022, the MSM population was disproportionately affected by a global outbreak of MPox. This led to the urgent implementation of the smallpox vaccination (Welsh Assembly Government (WAG) (2025). In 2023, the Joint Committee on Vaccination and Immunisation (JCVI) issued advice on the use of the Meningoccocal B vaccine for the prevention of Gonorrhoea (Department of Health & Social Care (DHSC) (2023). WAG issued a letter and guidance on commencing routine vaccination against both Meningococcal B and MPox in June 2025 (WAG 2025). 
Although vaccinations are a routine part of a sexual health clinician’s daily role, challenges remain. Confidentiality has long been central to sexual health services, dating back to the Venereal Disease Act of 1917, which offered anonymity beyond standard healthcare (Parker et al 2014). Although the Act has since been repealed, organisations such as the British HIV Association (BHIVA) continue to promote the anonymisation of patient data within sexual health services (BHIVA 2015). Therefore, sexual health clinic records are kept separate from general practice and national immunisation databases. This separation often results in incomplete or inaccessible vaccination histories, leading to situations where patients may miss doses or receive unnecessary repeat vaccinations because clinicians cannot verify prior vaccines.
In the current Swansea Bay sexual health system, vaccines administered are prone to documentation errors. The electronic record lacks built-in specific protocols, and the way vaccinations are logged can be confusing. As a result, clinicians must spend additional time reviewing notes to interpret vaccination details accurately.
Sexual health services could improve the efficiency of vaccination programmes by introducing a secure and interoperable DVR that is accessible by patients, but separate to other NHS systems.
Sexual health services’ contribution and effectiveness to public health can be evaluated through the ‘Quintuple Aim’ framework. In 2008, Berwick and colleagues introduced the concept of the ‘Triple Aim’ for health improvement, which focused on three connected goals: improving population health, enhancing the patient care experience, and reducing healthcare costs (Berwick, Nolan & Whittington 2008). Previously, these objectives were often viewed as conflicting. For example, enhancing patient experience was thought to lead to increased costs. In 2014, this framework expanded into the ‘Quadruple Aim’, recognising the importance of supporting healthcare workforce well-being and addressing ‘burnout’ (Bodenheimer & Sinsky 2014). Most recently, in 2022, Nundy et al proposed the ‘Quintuple Aim’, adding the advancement of health equity as a fifth element. 
The introduction of a DVR within sexual health services would contribute to all five aims of this framework and meeting every need identified by the sexual health service currently. 
1. Enhancing patient experience
A DVR within Sexual Health services would ensure that patients benefit from clear, accessible vaccination records and reminders, possibly via a patient portal or app. This would reduce confusion and empower the patient to take control of their own health. The current system does not allow for electronic ‘reminders’, and paper appointment cards are often lost. Additionally, patients who ‘clinic hop’- attending different clinics in different parts of the country, would be able to evidence what doses of which vaccine they have already received when attending different clinics. Evidence suggests that access to personal health data increases trust and patient engagement in their own healthcare (Alomar et al 2024).
2. Improving population health
Sexual health services directly contribute to improving population health by preventing and managing STIs, reducing unintended pregnancies, and promoting reproductive well-being. Screening, vaccination, and education initiatives are evidence-based strategies that improve health outcomes across communities. However, challenges remain, particularly regarding access and engagement among marginalised populations, such as young people, LGBTQ+ individuals, and ethnic minorities. A DVR allows real-time monitoring of vaccination coverage and gaps across populations, and through accurate coding, would be able to identify at-risk groups. For example, evidence shows that MSM remain disproportionately affected by hepatitis B, yet vaccination uptake is often incomplete (Rhodes et al 2000; Marseille et al 2021; Public Health England 2023). A DVR would support targeted outreach and reduce the costs related to the treatment of disease.
3. Reducing costs
Presently, inadequate documentation has led to patients missing doses or having been given unnecessary repeat doses. Avoiding duplication will save resources. In addition, an easy to use, streamlined digital system will save on administration time, allowing clinicians to focus on patient care (Gentili et al 2022). Vaccination against diseases such as certain cancers (HPV), Hepatitis B and Gonorrhoea has been proven to reduce the long-term costs of the treatment of these diseases (National Institute for Clinical Excellence (NICE) 2022). Ensuring vaccine schedules are completed will lead to significant cost savings.
4. Supporting the healthcare workforce
DVR’s are proven to reduce duplication of work, simplify documentation (Dombkowski et al 2025) and provide reassurance to the clinician that records are accurate and up to date. This supports staff wellbeing by reducing the stress, frustration and burnout frequently cited by clinicians (Kang & Sarkar 2024) related to searching for the information through poor record-keeping systems and duplication of work.  
5. Advancing equity
Marginalised groups, including those who are not registered with a GP or who ‘clinic hop’ or move frequently between services, are at risk of under-vaccination (Gillibrand et al 2024). DVRs ensure continuity of care across settings, empowering patients who may be otherwise overlooked. Capturing accurate surveillance data can help services address disparities.

Assessing the DVR/Modified Donabedian Framework
Introducing a digital vaccine record within sexual health services will require an assessment of its impact in relation to quality, accessibility and safety. Evaluations help determine whether the system is in line with national goals and digital initiatives, and whether it enhances vaccination coverage and efficiency, while protecting patient privacy and data security.  It also identifies barriers, such as digital inequalities or technical issues, and ensures the support for patient-centred care. 
The Donabedian model evaluates healthcare quality across three key categories: structure, process and outcomes. (Berwick & Fox 2016).  ‘Structure’ refers to the environment in which care is provided, including hospital facilities, staffing, finances, and medical equipment. The ‘process’ aspect relates to the interactions between patients and clinicians during the delivery of care. ‘Outcomes’ measure the effects of healthcare on health status at individual and population levels (Donabedian 1966). Although other frameworks exist for evaluating healthcare quality, the Donabedian model remains the most widely used (Berwick & Fox 2016).
Applying the Donabedian model to the introduction of a DVR, as per Figure 1, will allow for a structured approach to planning, implementation and evaluation. 

Figure. 1: Example of a Donabedian Model for the introduction of a DVR

Structure
The structural dimension of the Donabedian Model focuses on the physical and organisational infrastructure necessary to support change. Introducing a digital vaccine record would require secure digital platforms capable of integrating with existing sexual health electronic health record systems. Adequate investment in technology/software, cybersecurity, and development of governance policies would be fundamental. Policies must ensure data security, patient consent and compliance with existing regulations such as adherence to the Data Protection Act (2018) and data quality standards such as SNOMED-CT (Systematized Nomenclature of Medicine—Clinical Terms) and HL7-FHIR (Fast Healthcare Interoperability Resources), which were both mandated by the WAG in Welsh Health Circulars (WAG 2015; WAG 2023).   In addition, staff training and digital literacy would be a key part of the structure to ensure that clinicians and administrative staff are competent in using the system. 
Leadership and collaboration with stakeholders such as WAG and Public Health Wales (PHW) would be essential to ensure the national standards for interoperability are met, ensuring seamless information sharing across care settings. A strong structural foundation will support effective delivery of the digital vaccine record.
Process
The process dimension concerns how healthcare is delivered. Introducing a digital vaccine record would transform workflows. Initially, a pilot scheme could be introduced in selected clinics to test usability. Improvements and adjustments can then be made based on feedback before the system goes ‘live’ and to ensure the system fits with the clinical workflow. The project manager would need to consider digital literacy of staff and resistance to change as staff would need to adapt to new protocols.
Automated reminders for vaccine doses and possible integration with apps would ensure better communication and continuity of care. Patients could access their vaccination history through NHS digital portals, increasing engagement and self-management. During the transition phase, both the old and new systems may need to operate to ensure service continuity. Continuous monitoring, training, and feedback would help improve these processes. 
Outcome
The outcome dimension of the model evaluates the results of the introduction of a DVR in terms of effectiveness, safety, and patient satisfaction. The expected benefits of introducing a DVR in sexual health services include improved vaccine uptake, reduced missed opportunities for immunisation, and improved working conditions for clinicians. Over time, these improvements could lead to higher levels of patient satisfaction due to easier access to their health information, lower rates of vaccine-preventable infections, reduced health inequalities, and improved staff wellbeing (due to improved workflow and reduced administration time).
Evaluation would use both quantitative measures (e.g., vaccination coverage rates and error reduction) and qualitative feedback on usability and trust in digital systems.

Part 2
What people or organisations are involved?
Implementing a DVR within sexual health services would require collaboration among multiple stakeholders across healthcare and digital services. Identifying these stakeholders is imperative for understanding their perspectives, their level of influence, and determining any resources they can contribute (Rosenfeld & Wyer 2017). Early engagement allows for clarification of the planned changes, and helps address potential barriers by resolving issues promptly (Rosenfeld & Wyer 2017). A framework such as Mendelow’s Matrix (1991) could support accurate stakeholder identification, and help prioritise communication and collaboration.
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Figure 2: ‘Power/Interest Matrix’ (Mendelow 1991)


The principal organisations anticipated to be involved would include the Welsh Assembly Government (WAG), Digital Health and Care Wales (DHCW), Public Health Wales (PHW), Swansea Bay University Health Board (SBUHB), and historically, MillSystems Ltd. However, since MillSystems Ltd. dissolved into liquidation in 2023, PHW has been tasked with developing or procuring an ‘All Wales’ sexual health system. This is advantageous as each sexual health service in Wales will be able to express their ‘wishlist’ for this new system. 
Each stakeholder would play a different role in system design, policy development, and operational delivery. ‘High Power-High Interest’ stakeholders would include WAG, DHCW and PHW. WAG would provide oversight of strategy and regulations, ensuring compliance with national data protection legislation and digital interoperability standards, and DHCW would be responsible for the design, implementation, and integration of the DVR within existing NHS digital systems and/or a newly procured system. PHW’s role would be to ensure the DVR can provide accurate vaccination surveillance for population health improvement strategies. ‘Low Power- High Interest’ stakeholders would be those at the service delivery level and who are involved with the patient pathway. This begins with administrative staff who manage appointments and registration, followed by clinicians, nurses, and health advisers who deliver diagnosis, treatment, and counselling. SBUHB and its sexual health staff (from clinicians to administration staff) would provide information on workflow, usability, and patient confidentiality safeguards. Other ‘Low Power-High Interest’ stakeholders would be patients, patient advocacy groups such as the British HIV Association (BHIVA) and community organisations supporting LGBTQ+ and migrant communities who would be essential to ensure that the system remains accessible and sensitive to the needs of marginalised groups. The ‘Low Power-Low Interest’ section of the model would include digital technology providers who would provide technical and data advice, but would require little management other than standard communication. 

What leadership theories would be effective? 
Effective leadership will be critical for successful implementation of the DVR, particularly given the number of stakeholders involved, and sensitivity surrounding sexual health data. 
Many leadership theories have been developed and studied in recent years, including ‘Servant Leadership’ (Barbuto & Wheeler 2006), ‘Authentic Leadership’ (Avolio & Gardner 2005), and ‘Ethical Leadership’ (Brown, Treviño & Harrison 2005). Recent research indicates that these models are highly related to, and show similar behaviour and attitude outcomes to, the earlier ‘Transformational Leadership’ theory (Hoch et al 2018). Transformational leadership, is the process in which leaders play the part of ‘role model’, providing inspiration and encouragement, and supporting staff to achieve shared goals (Afsar & Umrani 2020). This approach could work well within this project by motivating staff and communicating how the system will enhance patient care, reduce workload, and promote health equity. Managers and senior clinicians at SBUHB could use transformational strategies to develop trust, transparency, and a shared purpose. However, over dependence on a single leader may reduce critical thinking from other stakeholders (Guo et al 2024). Additionally, the boundaries between being ‘inspiring’ and being ‘manipulating’ can become blurred, with the leader potentially unintentionally prioritising their own agenda over the consideration of others in the team (Guo et al 2024). 
An alternative approach is ‘Distributed (shared) Leadership’ theory. Although the idea of shared leadership is ancient, it became a more popular theory in the early 2000’s (Bolden 2011). The theory encourages a shift from having an individual leader to the theory of leadership as a collective process (Uhl-Bien 2006). As the project consists of multiple organisations, distributed leadership would enable responsibility and decision-making to be shared between professionals and organisations, with representatives from each organisation contributing expertise to ensure the DVR’s safety and usability. This aligns with the NHS’s emphasis on systems leadership, which promotes cross-organisational collaboration to achieve shared goals (DHSC 2022). However, distributing leadership amongst stakeholders could lead to ambiguity in accountability, where it is unclear who is responsible for specific decisions. It may also create inconsistency if some stakeholders have less experience or commitment than others (Harris 2013).

Figure 3: Distributed Leadership Theory
Another relevant theory is ‘Situational Leadership’, which was first introduced by Hersey & Blanchard in 1969. It proposed that there is no ‘best’ single leadership style, but that leaders should adapt their leadership approach based on the competence and motivation of team members (Khan & Nawaz 2016). Leaders could use more directive or supportive behaviours depending on the situation, giving more guidance when a team member is inexperienced, and then giving more autonomy and the team members’ confidence or capability increases (Wang et al 2024). In the context of a digital transformation such as the introduction of a DVR, this theory could be effective as the project involves a range of professionals across multiple organisations with varying levels of knowledge. However, a limitation of this approach is that accurately assessing the competence and motivation of team members across a complex, multi-agency project can be challenging. The model also primarily focuses on leader–follower relationships and does not fully account for potential power imbalances between stakeholders.
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Figure 4: Situational Leadership Theory Model (Wang et al 2024)

While Distributed and Situational Leadership have valuable perspectives for managing multi-agency projects, the unique challenges of the DVR implementation project, such as the sensitivity of sexual health data and the need for stakeholder trust makes Transformational Leadership the most suitable approach. This theory emphasises inspiring and empowering stakeholders toward the shared goal of improving patient care, reducing workload, and promoting health equality. These goals in turn lead to improved population health and reduced costs, therefore, achieving all objectives of the ‘Quintuple Aim’ (Nundy et al 2022). Researchers have linked a lack of leadership with poor patient outcomes, whereas leadership styles such as Transformational Leadership have been associated with better patient outcomes (Cummings et al 2010). Healthcare errors are the leading cause of mortality and morbidity in patients (Ystaas et al 2023), thus effective leadership that reduce these errors are key. Although potential risks such as overdependence on the leader exist, this can be mitigated through reflective practice and inclusive decision-making. Managers who demonstrate transformational leadership can influence staff satisfaction, reduce the risk of burnout (Ystaas et al 2023) (and by default reduce the risk of errors) by creating a supportive work environment in which to introduce a DVR.

Part 3
Evaluation of the digital transformation
Evaluation is essential for any new initiative to measure quality, impact and whether intended outcomes are achieved. Applying a structured methodology ensures a clear determination of the project’s value (Adams & Neville 2020). 
Several models exist for structured evaluation.  The ‘Model for Improvement’ (Improvement Cymru 2023) is widely used in healthcare quality improvement and is suitable for assessing DVR implementation. It consists of two components:
1. Three guiding questions:
· What are we trying to accomplish?
· How will we know that a change is an improvement?
· What changes can we make that will result in an improvement?
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Figure 5: Illustration of the Model for Improvement (Improvement Cymru 2023)

2. Plan- Do- Study- Act (PDSA) Cycle (Denning 1983)
The PDSA cycle allows the project manager to plan ideas, put the ideas into action, study the impact of the idea and then learn from and act on the findings (Improvement Cymru 2023). According to Varkey et al (2007), when fully applied, significant improvements in healthcare outcomes have been reported.  
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Figure 6: ‘The PDSA Cycle’ (Deming 1986)
What are we trying to accomplish?
The five goals of the ‘Quintuple Aim’ (Nundy et al 2022) provide a basis for answering the first question of the Model for Improvement. These goals ensure that the objectives of the digital transformation (implementation of a DVR) are holistic, addressing the current clinical risks (documentation errors, duplicate doses, missed doses and clinician wellbeing) and equitable care.
How will we know that a change is an improvement?
Data should be collected before and after DVR implementation to assess the impact. The evaluation should include patient and staff experiences, system efficiency, and health outcomes. Key indicators must include vaccination completion rates, duplicate doses, documentation errors, staff workload, staff satisfaction, burnout and accessibility for ‘high-risk’ groups, such as men who have sex with men (MSM), migrants, and people living with HIV.
To capture this information, the evaluation of the implementation of a DVR in sexual health requires both quantitative and qualitative data. Utilising a ‘mixed methods’ approach will allow for a thorough analysis of the project. 
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Figure 7: Types of research (Barroga et al 2023)
Quantitative measures may include vaccination numbers, data entry time, and administrative costs, enabling statistical analysis to identify significant changes, while analysis of cost–benefit can evaluate the financial impacts of any improved efficiencies. Statistical analysis is necessary to make quantitative conclusions (Vandever 2020). When using categorical data such as vaccine compliance before and after implementation of the DVR, the ‘chi-square’ test would be the most appropriate tool to use. This allows the researcher to assess if there is a significant association between variables (Vandever 2020) such as age group, vaccine completion rates etc. Continuous variables such as average time saved per patient, or user satisfaction scores, can be evaluated using a ‘t-test’ (for two groups) or  ‘Analysis of Variance’ (ANOVA) (for three or more groups) (Vandever 2020). Statistical software such as ‘Statistical Package for the Social Sciences’ (SPSS) now exists to facilitate analysis (QuestionPro 2025).
Qualitative data adds depth to the evaluation of the DVR project by exploring lived experiences of clinic staff and patients (Finn et al 2022). Semi-structured interviews or focus groups with key stakeholders could be utilised to examine usability, confidentiality, digital literacy, and any workflow impact. These insights can reveal any barriers to the adoption of the digital change and accessibility/usability issues. Qualitative research can produce vast amounts of data which may include transcribed recordings of interviews, verbatim notes or notes of observational research. Whilst manual paper based analysis can give the researcher a deep understanding of the data, it is a long and laborious task (Pope, Ziebland & Mays 2000). Several software packages now exist for qualitative data analysis, with the most widely used being ‘ATLAS.ti’, ‘DELVE’, and other new AI generated tools (Software World 2025). 
What changes can we make that will result in an improvement?
Combining qualitative and quantitative date allows for a complete view of the research questions (those posed by the ‘Quintuple Aim’), and triangulation of both data types strengthens validity (Barroga et al 2023).  Quantitative improvements, such as increased vaccination rates, can be interpreted alongside qualitative insights about workflow or usability. This analysis can identify barriers such as training needs, and offers a balanced view of the DVR’s impact on vaccine outcomes, staff experience, and service quality. 
Combining both data types will allow the project team to determine whether the DVR implementation meets the objectives of improving vaccination coverage, efficiency, data quality, and user experience. Findings can inform further refinement or wider rollout, possibly to other Health Boards.
Part 4
Soft systems methodology and rich picture
Despite huge investments, it is recognised that efforts to improve quality in healthcare often fails to achieve desired outcomes. This is, in part, due to complex environments with multiple stakeholders having different perspectives (Augustsson, Churruca & Braithwaite 2020). ‘Soft Systems Methodology’ (SSM) is described as a learning process that engages relevant stakeholders in an inquiry into a problem situation, with the aim of developing a model of activity to learn about the problem and develop actions to improve or correct the problem (Checkland 2000). 
The methodology employed in this project does not follow a ‘pure’ Soft Systems Methodology (SSM) approach. Instead, it incorporates elements of SSM that are suited to mapping complex problem situations (Burge 2015). These tools support a participatory approach, making them ideal for a project that involves stakeholders from diverse professional backgrounds. Key components drawn from SSM include ‘CATWOE’- a structured checklist of the project’s critical elements, the development of a root definition to clarify the system’s purpose, and the creation of a rich picture to visually capture stakeholder relationships and problem complexity (Checkland 1999; Checkland & Scholes 1990; Checkland & Poulter 2006). Bottom of Form


Step 1: Rich Picture
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Figure 8: Rich picture of current situation in Sexual Health services


Step2: CATWOE
[image: ]
Fig.9. CATWOE Analysis Infographic (Creately 2024)

The rich picture captures the complexity of the current problem situation in sexual health services, and factors associated with implementing a DVR. Using the CATWOE framework, elements of the rich picture can be thoroughly analysed to assess organisational, human, socio-technical and cultural factors that affect the current problem situation within sexual health services. 
Organisational Factors
DVR implementation is a significant organisational transformation (Cao et al 2025). It requires alignment with existing SBUHB policies, and coordination between various ‘actors’ such as clinical leads, IT/digital specialists and administrative teams. The organisation must ensure that governance structures are in place to manage the security of data and interoperability with other health information systems currently in use.
The ‘owners’ of the project would be the senior managers and digital transformation leads within SBUHB who lead the project and allocate resources. Their leadership determines whether the change is prioritised, is adequately funded and is developed in line with national digital health goals and strategies. Their support and motivation also influences staff engagement and willingness to adopt new systems. Organisational culture and adaptability, particularly among those using the system daily can significantly impact project success (Kulichyova et al 2025).
With regards to the CATWOE aspect of ‘environmental constraints’,  NHS policy requirements, data standardisation requirements, data protection regulations, and financial limitations shape how the DVR is designed and rolled out. These external pressures can either drive innovation or create barriers if the overall organisation lacks flexibility or readiness for change (Horvath & Szabo 2019).

Human Factors
Research has shown that human factors such as resistance to change, user frustration with the digital product and low adoption rates to be of high importance in digital transformation (Lykourentzou et al 2025). As a result, ‘human-centric’ approaches to digital transformation is encouraged, with a focus on digital literacy and employee contributions (Strohmeier 2020). Within the CATWOE framework, customers and actors highlight the roles and needs of individuals directly involved in or affected by the DVR system. The ‘customers’ are the patients accessing sexual health services who require accurate, accessible, and confidential records. A DVR can improve continuity of care, prevent unnecessary repeat vaccinations, and promote empowerment through access to their own health information.
‘Actors’ include clinicians, nurses, and administrative staff whose digital literacy, workload pressures, and confidence in the system influence adoption. Resistance may arise if the system is appears time-consuming, or deviates from routine clinical workflows (Van de Ven & Hargrave 2004). Therefore, effective digital transformation depends on engaging these ‘actors’ early in the process, providing training, and ensuring that the new system supports daily clinical practice.
Within the human factors, the ‘owners’ (leaders of the project) must recognise these complex aspects of change. Providing transparent methods of communication, reassurance regarding data security, and opportunities for feedback can help allay anxiety and improve acceptance of change.
Socio-technical Factors
DVR implementation is a socio-technical change, where human and technical systems must work together well (Iden & Bygstad 2025). Transforming from the current fragmented system of documenting vaccines to a stream-lined digital system requires attention to both the technical/digital aspects as well as the social aspects of its use (Iden & Bygstad 2025).
The ‘actors’, (IT staff, system developers, clinicians and administrative staff) must collaborate to ensure the DVR is compatible with existing electronic health record systems and meets user needs. Poor design or interoperability issues could have clinical implications, such as repeat or missed vaccine doses, and lead to duplication of work, data loss, or user frustration.
Environmental constraints also play a significant role in the socio-technical dimension. Differences in IT hardware across clinics, limited budgets, and governance policies can create difficulties with standardisation. Achieving balance between human and digital systems requires design informed by clinical workflows and user experience.
The ‘owners’ of the project must continuously oversee the project to ensure that the new technology meets the ‘Quintuple Aim’ by improving clinical effectiveness and patient safety rather than becoming an administrative burden.

Cultural Factors
The ‘worldview’ within the CATWOE framework is particularly relevant when discussing cultural factors of a digital transformation. Cultural factors shape how individuals and organisations perceive and adapt to change, directly affecting digital transformation success (Cao et al 2025). Confidentiality and sensitivity are paramount in sexual health settings, therefore, attitudes towards digitalisation can vary. Some clinicians perceive electronic systems as a risk to privacy and security of data, while others see them as essential for modern, efficient care. 
Project ‘owners’ must demonstrate visible leadership to develop a culture of trust in digital systems. Strict oversight and adherence to governance and standardisation processes can further enhance confidence in the project. The ‘owners’ and ‘actors’ within the rich picture must demonstrate positive attitudes and provide a supportive environment if digital change is to be seen as an opportunity to improve services rather than something that has been imposed. 
Patients, as ‘customers’ in CATWOE, increasingly expect timely access to care and their own records (Coulter et al 2024). Aligning services with these expectations will ensure that sexual health services are providing transparent and accessible care.
Conclusion
The implementation of a Digital Vaccination Record (DVR) within sexual health services is a critical digital transformation that addresses inefficient workflows and leads to improved patient outcomes. In the current system, missed or duplicate doses is common, and because of this, patient care is compromised. In addition, poor workflows may lead to clinician burnout, and overall population health may be affected.  The introduction of a secure, interoperable, and patient-accessible DVR offers a solution to these issues in alignment with national digital health strategies and equitable care delivery.
The DVR’s contribution to the ‘Quintuple Aim’ (Nundy et al 2022) is evident. One aim of the DVR is to enhance patient experience through accessible records and timely reminders, promoting trust in the service. The overall population health benefits will come from real-time monitoring of vaccine uptake. This will enable targeted interventions for high-risk groups such as men who have sex with men (MSM) and individuals living with HIV. Reducing unnecessary repeat doses of vaccine and streamlining administrative processes will lead to the cost-saving aspect of the Quintuple Aim, while workforce wellbeing will improve through streamlined workflows and reduction of documentation-related stress. Most significantly, a DVR will improve health equity by ensuring continuity of care for vulnerable populations.
Using the Donabedian model demonstrates the improvements achievable through the introduction of a DVR (Donabedian 1988). These improvements include higher vaccination coverage, reduced incidence of preventable infections, and improved satisfaction among both patients and providers, as evidenced by the existing CYPRIS childhood immunisation system and WIS adult immunisation system (DHCW 2024).
In the present day, digital health is integral to service transformation. Inefficient workflows, high costs and inequitable care would persist if services fail to modernise. Overall, whilst providing an operational improvement, the introduction of a DVR will offer a trustworthy, confidential and empowering element to the health of patients. A DVR will allow sexual health services to optimise vaccination delivery, improve staff wellbeing, and ensure patient-centred, inclusive care. 
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