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Introduction 
NHS 111 Wales is a 24-hour service provided by the Welsh Ambulance Services University NHS Trust (WAST) to provide non-urgent healthcare, advice and access to urgent primary care to the people of Wales (About Us - Welsh Ambulance Services University NHS Trust, no date). Part of the NHS 111 Wales service includes its website, which gives members of the public access to online symptom checkers, a health A-Z on illness and conditions, as well as advice and tips for healthy living (NHS 111 Wales - About Us : What is NHS 111 Wales?, no date). WAST is currently undertaking a Clinical Model Transformation programme to change the way services are delivered to better meet patient needs to in turn improve patient outcomes, increase safety and improve the flow of patient care by ambulance. One project within this programme is focussed on improving the online digital advice available through the NHS 111 Wales website, it aims to make the website easier to navigate, expand its digital capabilities, and adopt advanced technologies. By transforming the website so that more patients access it for their health needs, advice, and signposting this will relieve pressure on the NHS 111 Wales telephony service and the integrated urgent care service it provides (Transforming Our Clinical Model - Welsh Ambulance Services University NHS Trust, no date). 
[image: ]One initiative to improve the service offered by the website has been to introduce an AI-powered virtual assistant that will crawl the website for answers to common user questions. WAST have partnered with two external companies, Robotics AI and DRUID AI, to develop and implement the software (How one ambulance service is using AI agents for non-emergency care - Emergency Services Times, no date). When a user accesses the website homepage a pop-up conversation box will be displayed, giving the option for the user to type in their question, which can be asked in any language to ensuring equality of access. The virtual assistant will then search within a specified knowledge base to answer the question, easily navigating all the information available on the website that the user might find difficult to find by themselves. All information on the website has been through an internal governance process and is clinically assured as being accurate, this is important to build confidence and trust in the information that is being provided by the virtual assistant. The virtual assistant does not provide direct clinical advice to users, and it is unable to diagnose. Ensuring patient safety has been a key part of its design, it is able to recognise topics that require escalation to other services, such as mental health and self-harm, and it will advise users to seek further medical advice for symptoms. The virtual assistant was launched live on the website in August 2025 and has had approximately 30,000 conversations since its launch, WAST is anticipating that as more users interact with the virtual assistant it will alleviate the demand on their call centres, to increase their efficiency and enable them to provide a quicker service to patients who need to be clinically assessed via telephony. There are further plans to improve the capabilities of the virtual assistant, including expanding its existing knowledge base and introducing “live chat agents”, trained staff members that the virtual assistant can refer users to if it is unable to answer their query or if the user has specifically requested to speak to a human.Figure 1: The NHS 111 Wales website homepage https://111.wales.nhs.uk/?locale=en&term=A


Methods
The FITT framework (Fit between Individuals, Task and Technology) was first introduced by Ammenwerth et al. in 2006. Following the review of previous adoptions of IT within healthcare, they noted that frameworks used such as DeLone’s information success model and the technology accepted model (TAM) by Davis while both able to evaluate how the user and technology worked together, they negated to consider the impact that the clinical setting has on the success of the IT adoption. A further model developed by Goodhue, the task-technology-fit model (TTF) which does consider the three objects of user, task and technology, but only goes as far to look at the interactions between user and technology and task and technology. The relationship between task and user which can impact the success of IT adoption and not considering this impacts the assessment (Ammenwerth, Iller and Mahler, 2006a). In response to this the FITT framework looks at the interactions between individuals which can be one user or a group of users, the task in its entirety which may be a whole process and the technology which includes hardware, software and networks. The diagram below shows the FITT framework:
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The attributes of each of the objects will determine how well they fit and the quality of the fit, the table demonstrates some attributes of these objects which should be considered when using the FITT framework:
Table 1 Ammenwerth et al. 2006
	Object
	Attributes

	Individual
	· Existing IT knowledge
· Motivation towards task
· Workplace/team culture
· Team workings
· Organisational politics

	Task
	· Complexity 
· Organisation
· Links to other activities
· Features and capabilities

	Technology
	· Cost
· Usability
· Availability
· Interoperability with other technologies
· Existing infrastructure
· Design



To further develop and explain the fit between each object sun and thunderstorm images can be used. The sun image represents a positive fit between objects whereas the thunderstorm demonstrates a negative fit:
Figure 2 (Ammenwerth, Iller and Mahler, 2006b)
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An example of the FITT framework being successfully used to evaluate the adoption of IT in healthcare is it being used to assess patients experience of using an E-Health tool for self-management support after receiving a prostate cancer diagnosis. Using the framework, it was established that patients were able to access reliable information to support them, the importance of directed information regarding enrolment was identified and it was also noted that patients become demotivated to use the tool when structures were unclear (Nilsson et al., 2020). By recognising areas of success and areas requiring improvement this enables the team to adapt the tool to best meet the needs of users and improve their outcomes.
The data used to review the NHS 111 Wales virtual assistant has come from a selection of sources and includes both qualitative and quantitative data. Data has been provided from Druid AI which covers the initial period the virtual assistant was launched, from 01/08/2025 to 07/10/2025 which includes 1009 contacts. From this data heat maps were developed and shared which displayed visual representations of when the virtual assistant was being most used, when users were requesting human interaction, and when requests relating to dental symptoms and enquiries were made (Druid AI, 2025). The data also groups the main themes, question types and answer styles that influenced feedback. Further data has been collected from documents that were shared in the project group for the virtual assistant when planning for the next phase of improvements (Brady, 2025). Staff members at NHS 111 Wales who took part in the initial user testing of the virtual assistant when it was first introduced and before it was available on the public website provided their feedback through conversations. They discussed their experiences and their feedback has also informed the review process, as well as my own personal experience of testing the virtual assistant during the pilot phase and using it once it had gone live on the NHS 111 Wales website.

Results
The data provided by DRUID AI from user feedback was grouped into several recurring themes by using Excel filters. These themes and further descriptions are displayed in the table below:
	Main Theme
	Description

	Desire for human interaction
	Users wanted to speak to a real person

	Speed and directness
	Quick, clear answers were appreciated

	Lack of specificity/relevance
	Generic or off-topic responses caused frustration

	Technical/access issues
	Broken links, login problems, and confusing websites

	Empathy and reassurance
	Supportive language was valued, especially in sensitive situations

	Referral to other services
	Users were often directed to 111, GPs or other services.

	Information completeness
	Missing details or partial answers were common complaints

	Positive experience
	Clear, helpful responses led to satisfaction

	Negative experience/frustration
	Unhelpful or repetitive answers caused dissatisfaction

	Language/understanding issues
	Misunderstood questions or poor handling or non-English queries



The following types of questions tended to elicit specific feedback:
	Question Type
	Triggered Themes

	Urgent or complex health needs
	Desire for human contact

	Simple factual queries
	Positive feedback on speed and clarity

	Open-ended/contextual questions
	Complaints about relevance

	Digital access queries
	Technical issues

	Sensitive or emotional topics
	Need for empathy

	Eligibility or booking enquiries
	Referrals

	Requested for detailed information
	Complaints about completeness

	Common service questions
	Positive experiences

	Misunderstood or vague queries
	Negative feedback or language issues



The answer styles and phrases of the virtual assistant influence the feedback given by users as summarised:
	Answer Style
	Feeback

	Direct, factual answers
	Positive reactions

	Generic or incomplete response
	Frustration

	Supportive language
	Positive feedback in emotional contexts

	Referral-based answers
	Mixed reactions

	Technical links or portals
	Often led to access issues

	Language mismatches
	Confusion or dissatisfaction



The data produced from DRUID AI provided further details of dental requests that were received by the virtual assistant. They classified the dental requests into three main themes and provided example questions for each. They were dental/tooth/oral-related questions and comments – “I have a toothache that is keeping me awake”. Dental Practice, Dental Registration, and Access – “where can I find a dental practice near/in…?”. Dental Emergencies and Urgent Care – “I need an emergency 111 dentist”. 
Reviewing documents produced for a phase 2 planning meeting of the virtual assistant following its initial launch identified two specific areas that the project team wanted to focus on and further develop. The first was to extend the existing knowledge bases of the virtual assistant to enable it to answer a broader range of questions. Currently the virtual assistant is only able to scrape information from the NHS 111 Wales website but expanding this to include other NHS sites such as individual health board websites, Public Health, Services Near You and existing charity and social services directories. The second area was about dental services and the advice that the virtual assistant was able to give regarding these requests. It identified that due to a variance in the dental services that are provided by NHS 111 Wales depending on which health board area of Wales the patient lived was causing confusion when the virtual assistant was advising users and for example would give advice only relevant to users who lived in Cardiff to all users. Users may not know which health board region they belong to, if their region is covered and how to access urgent dental treatment. 
The feedback that was gathered from NHS 111 Wales staff members is summarised in the below table, the theme regarding dental queries was provided by an NHS 111 Wales Dental Health Advisor (DHA) who specifically carried out dental queries testing.
	Main theme
	Feeback

	Privacy concerns
	The virtual assistant states in its initial greetings for users not to give personal information, testers raised the query of what would happen if a user did divulge any person information and how this would be used/stored.

	Sensitive topics / safeguarding
	Testers noted that the virtual assistant was able to recognise topics that were sensitive and provide appropriate information and signposting to other services, in clear and supportive language.

	Welsh language availability
	Testers commented positively that the virtual assistant was able to fluently converse with users in Welsh, as well as other languages.

	Dental queries
	The DHA fed back issues regarding the virtual assistant giving incorrect information when provided with a postcode or location area. If the health board area was provided in the query then the correct information was given.



As I currently work on the NHS Wales Directory of Services my main interactions when testing the virtual assistant focussed on its knowledge of local services and how it was able to scrap this from the website to provide information to users. I noted that when asking for the contact details of a specific service the virtual assistant was unable to provide this and didn’t understand the query. Further feedback received from a staff member who is a Principal Applications Developer advised that the virtual assistant can only crawl the top 50 services on the website and is not able to look for a service based on location or specific type, for example a GP surgery or a hospital.

Discussion 
Firstly, considering the fit between task and technology there are two clear themes which are reflected in the results. The first is the consideration of the knowledge base of the virtual assistant and if it able to access the correct information to comprehensively answer the question posed to it. This is reflected in the user feedback within the themes of relevance and completeness for more complex enquiries and was also a focus of the phase 2 planning documents. Ensuring that the knowledge base is accurate, reliable and trustworthy is a key consideration, it will impact of the reputation of the virtual assistant which in turn impacts the reputation of the NHS 111 Wales website and service. To meet the service’s aims of improving their digital offer and directing patient queries away from telephony and to the website, users must trust the technology. This is a theme reflected in other literature and has been reviewed by other authors.  When reviewing information provided to patients regarding paediatric orthopaedics it was noted that while able to offer reassurance and clinical information there were some degrees of inaccuracy and the stakes of this are high regarding the negative impact this can then have on patients and their carers (Kamal, 2025). This was also the case in a review of chatbots providing information on sexually transmitted diseases (STDs), it was noted that varied results of accuracy and that often the information provided was overly complex and raised concerns about accessibility for users with lower health literacy (Yıldız and Söğütdelen, 2025). The difference between these studies and the virtual assistant is that they considered chatbots where the health service has no control or input in to the knowledge, in applications such as ChatGPT or CoPilot, whereas with the NHS 111 Wales website virtual assistant the knowledge base is controlled which significantly reduces the risk of inaccurate or overly complex information being provided and therefore shows a positive fit between task and technology. The user feedback and planning documents also highlighted issues surrounding dental pathways and inaccurate information being provided due to complexities with differing pathways across Wales. Due to the uniqueness of the virtual assistant, there isn’t any similar literature that reviews this specific issue, but this theme does link with ensuring that the knowledge base is accurate. The technical issues that have been reported demonstrate a poor fit but are balanced against the positive feedback that the virtual assistant is able to give clear answers and use supportive language in answering more sensitive queries.

The fit between task and individual is more difficult to establish, there is a broad range of individuals who access the virtual assistant, all of whom have different levels of health and digital literacy, alongside having a range of different queries that they are accessing the virtual assistant for. The user feedback showed a positive fit when the virtual assistant gave direct, factual answers to queries and its ability to answer common service enquiries. The positives of virtual assistants being able to give good quality answers to low complexity queries is also noted in other studies and the benefits that this can bring to patients’ engagement with healthcare and the provided health education (Babulak, Silva and Barrientos, 2023). The results did also show dissatisfaction from users when they asked more complex and open-ended questions, that the answers given by the virtual assistant could be incomplete or irrelevant. This variance in the task causes a variance in the fit with the user, there is a positive fit for simple, direct tasks but a negative fit for more complex tasks. There are positives that can be drawn when users access the virtual assistant to discuss sensitive topics, such as mental health and self-harm behaviours. Users stated that the virtual assistant used supportive and emphatic language and testers also commented on the range of support services that were offered in these conversations being appropriate and helpful. There are several existing pieces of literature that review the impact and use of AI chatbots in the mental health sector, recognising the benefits that they can bring towards patient inclusivity and engagement, as well as supporting with tasks that do not need deep therapeutic engagement (Hipgrave et al., 2025). Other research focuses on the importance of balancing the requirements needed for AI chatbots in mental health, of the required digital capabilities and ease of use of the technology against the emotional dialogue and empathy it can provide (Esmaeilzadeh, Hassanein and Head, 2025). 

Reviewing the fit between individual and technology the concerns raised regarding security and the protection of personal medical information should be considered. The virtual assistant informs individuals not to give any personal information, but concerns were raised if users ignored this, how that information would be used and stored. This is a common theme throughout literature and there are known challenges regarding privacy concerns. The necessity to meet legal requirements is often highlighted, users should be made aware of how their data is used and handled before engaging with a chatbot, and safeguards should be put in place for the data, incorporating these elements increases user confidence in the applications (Li, 2023). Communicating with users in a clear and transparent way about how their data is used increases the trustworthiness of the virtual assistant which increases engagement (Wah, 2025). None of the user feedback indicated concerns in this area, project documents demonstrate clear thought had been given and potential issues had been addressed and mitigated. The results spoke positively of the benefits of being able to use the virtual assistant in Welsh, this increases accessibility and shows a good fit between individual and technology.  Another key theme that was raised in the project documents was individuals requesting to speak to a human instead of the virtual assistant, this was often when they had urgent health care needs or when the virtual assistant was unable to answer their query. There is gap in the literature regarding this issue and it’s unclear if other healthcare virtual assistants encounter the same problem or if this has arisen from poor communication about the limits and capabilities of the virtual assistant, it does however suggest a poor fit between the individual and technology. 

Based on the results presented there is evidence of a positive fit between the individual and task, aspects of a positive and negative fit between both the individual and technology and the task and technology as represented in the FITT diagram below:
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