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Abstract
Background: People living with MLTCs attending primary care often have unmet social care needs (SCNs), which can be
challenging to identify and address. Artificial intelligence (AI) derived clusters could help to identify patients at risk of SCNs.
Evidence is needed on views about the use of AI-derived clusters, to inform acceptable and meaningful implementation
within interventions.
Method:Qualitative semi-structured interviews (online and telephone), including a description of AI-derived clusters and a
tailored vignette, with 24 people living with MLTCs and 20 people involved in the care of MLTCs (carers and health care
professionals). Interviews were analysed using Reflexive and Codebook Thematic Analysis.
Results: Primary care was viewed as an appropriate place to have conversations about SCNs. However, participants felt
health care professionals lack capacity to have these conversations and to identify support. AI was perceived as a tool that
could potentially increase capacity but only when supplemented with effective, clinical conversations. Interventions
harnessing AI should be brief, be easy to use and remain relevant over time, to ensure no additional burden on clinical
capacity. Interventions must allow flexibility to be used by multidisciplinary teams within primary care, frame messages
positively and facilitate conversations that remain patient centered.
Conclusion: Our findings suggest that implementing AI-derived clusters to identify and support SCNs in primary care is
perceived as valuable and can be used as a tool to inform and prioritse effective clinical conversations. But concerns must be
addressed, including how AI-derived clusters can be used in a way that considers personal context.
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Introduction

Multiple Long-Term Conditions (MLTCs) are defined as a
person having two or more chronic health conditions, which
can involve complex management due to the potential inter-
actions between conditions and difficulties navigating frag-
mented care.1 MLTCs are costly for the NHS and associated
with lower quality of life and worse mental health for
patients.2,3 People living with MLTCs often have complex or
unmet social care needs (SCNs) that impact upon daily life and
may require support.4–6 Previous evidence shows lower rates
of full-time employment and greater need for housing and
financial assistance among people living with MLTCs.7 In-
tegrating care to more holistically manage both health and
SCNs may improve outcomes such as mortality and quality of
life for people living with MLTCs.8–11

Identifying, discussing and supporting SCNs within
primary care can be challenging due to time constraints.12

Despite this, the wider discourse around MLTC manage-
ment indicates a need for strategies that are person-centered,
that move beyond single-condition approaches and are
supported by new insights from big data.13–17 Stratified or
group-based approaches, where people with similar health
and SCNs are clustered together, offer a potentially efficient
mechanism to identify those with the greatest needs and the
highest risk of poor outcomes to prioritise care delivery.18,19

Using artificial intelligence (or AI) to derive clusters could
be cost-effective and efficient, and has been used previously
to improve clinical decision making..20,21 Utilising Clinical
Practice Research Datalink (CPRD) GOLD and Aurum
databases containing a sample of around 16 million anon-
ymous patient records, our research group is deriving
clusters, using AI methodology, that are based on health and
social care needs.9,22 Clusters need to be harnessed and
implemented within practical interventions23 to ensure these
developments within AI can achieve the promise of care
improvement . Interventions based on AI developments will
only be effective if informed by the views of potential users
and stakeholders to maximise likely uptake, impact and
adoption.24 In this study, we aimed to use a qualitative
approach to examine the acceptability and perceived value
of using AI-derived clustering approaches within this
context for people living with MLTCs, their carers and
health/social care professionals. The study aimed to generate
new insights which can be used to inform, develop and
consider how to implement interventions that use AI-
derived clustering approaches to identify patients that
might require support for SCNs.

Methods

Study design, participants and setting

We conducted qualitative interviews with 1) Individuals
involved in the care of people living with MLTCs, including

health and social care professionals (HSCPs) and unpaid
carers, and 2) People living with MLTCs. Ethical approval
was granted by the Research Integrity and Governance team
and Faculty of Medicine Ethics Committee at the University
of Southampton (87759).

Inclusion criteria:

· Aged 18 years or over
· English speaker
· UK resident
· Either a person living with more than one long-term

health condition (self-identified by the patient as
defined by our list of 59 conditions,15 developed with
patient and stakeholder involvement); or people in-
volved in the care of people living with MLTCs e.g.
primary care clinicians (GPs, nurses, social pre-
scribers), voluntary, charity sector and private pro-
viders, or unpaid carers of people with MLTCs.
Participants were characterized by their primary
motivation to join the study if they identified with
multiple roles.

Exclusion criteria:

· Lacked capacity to provide informed consent.

Data collection

Recruitment ran from September 2023 to March 2024. Data
collection stoppedwhenwe had achieved theoretical saturation
and no new concepts, codes or themes were apparent.25

Participants were recruited via a community approach.
This involved adverts (see Appendix 1) on social media
platforms, university websites and newsletters, and estab-
lished networks (with consent from gatekeepers) including
city councils, adult social care organisations, local and
national charities, university interest groups, libraries, food
banks, GP education networks, Clinical Research Networks
and care homes. Participants were invited to share the
research within their own peer networks.

Individuals contacted the lead researcher (SZH) or accessed
the study website directly to express interest, review infor-
mation about the study and complete an online consent form
and demographic questions. Eligible participants were con-
tacted by the lead researcher to schedule the interview. Pur-
posive sampling was used to ensure we captured experiences
from people living with different combinations of MLTCs,
staff working in different sectors of health and social care and
across a range of demographics (e.g. sex, age, ethnicity).

A topic guide (Appendix 2) was developed based on our
study aims, previous research, expertise within the team and
piloting with the target populations prior to use. Terms and
concepts were explained in plain English as part of the
interviews, including a description of AI-derived clusters
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and a tailored vignette.26 The purpose of the tailored vi-
gnette was to enable participants to make sense of how a
cluster-based approach to identifying people in need of
support for their SCNs could work in practice, to facilitate
discussion during the interview. Interviews were carried out
remotely (either online or by telephone) to enable geo-
graphical diversity. In-person interviews were offered as an
option, however, no participants opted to participate in this
way. Interviews were conducted by an experienced female
qualitative researcher (SZH), andMSc level students trained
in qualitative research. Interviews lasted between 21 and
102 minutes. Interviews were audio recorded, transcribed
verbatim and anonymised. Each participant was reimbursed
for their time with a £25 voucher.

Data were transcribed by MSc level students and a third-
party transcription service, adhering to GDPR (General Data
Protection Regulation).

Data analysis

Analysis was led by SZH and LM, with input from the wider
team. Analysis began with a familiarisation process of
reading and re-reading the interview transcripts. Data from
interviews with people living with MLTCs were analysed
first, using an open coding process via Reflexive Thematic
analysis.27 The coding was facilitated by NVivo 14 and
documented in an initial coding manual to support dis-
cussion with a stakeholder team. Preliminary themes were
developed from the codes by identifying patterns of shared
meaning, these were then applied to further transcripts from
people living with MLTCs, moving towards using a
Codebook Thematic Analysis approach.28

We then used the same codebook to begin initial coding
on HSCP and carer data. However, researchers remained
receptive to potential differences between groups, according
to their different experiences of MLTCs and SCNs, incor-
porating additional inductive codes during this process.
Candidate themes developed from analysis of patient in-
terviews were refined to incorporate additional codes gen-
erated during this process, leading to one codebook
containing concepts from all groups.

Consensus on the thematic structure and richness of the
data to address the study aim were confirmed through
discussion with the wider stakeholder team. Researchers
involved in analysis also felt that, at this stage, no new codes
or themes were being developed, and that data saturation
was met for all groups.29 We remained open to new con-
cepts, codes or themes throughout the analysis; no new
insights were developed from the data during the latter
phases. Considerations such as a narrow study aim and
focused line of questioning via the topic guide factored into
the level of information power and sample size required to
answer the research aim.30 This was supported by sys-
tematic review evidence of the appropriate sample sizes to
reach saturation in qualitative research.31

Public involvement

Two individuals with lived experience of MLTCs provided
input into the public-facing study materials, reimbursement
arrangements, and overall study direction. This included
changing the way we addressed “Individuals involved in the
care of people living with MLTCs” in all study materials.
Originally, this was worded as “managing” the care of
people living with MLTCs. Our public contributor felt that
this language created a power imbalance between health
professionals and was disempowering for people with lived
experiences. Our public contributors also helped to ensure
that our interpretation of the data was grounded in the
participants’ experiences and that the interpretation was able
to have meaningful impact beyond the study.

Results

Participants

44 interviews were completed, with 24 people living with
MLTCs and 20 people involved in the care of MLTCs.
Table 1 outlines the characteristics of the people living with
MLTCs and Table 2 outlines the characteristics of partici-
pants involved in the care of people living with MLTCs.
People living with MLTCs reported living with an average

Table 1. Demographics for people living with MLTCs (N = 24).

Demographics N

Gender Woman 18
Man 5
Non-binary 1

Age 18 to 29 3
30 to 39 5
40 to 49 4
50 to 59 9
60 to 69 1
70+ 2

Ethnicity White – British 14
Asian or Asian British – Indian 2
White – Any other White background 2
Other ethnic groups – Any other ethnic group 2
Black or Black British – Caribbean 1
Asian or Asian British – Pakistani 2
Mixed – White & Asian 1

Occupation Retired 5
Unemployed/Disabled and unable to work 6
Student 4
Volunteer 2
Full time employment 7

Education GCSE 1
A levels 4
Undergraduate 8
Postgraduate 8
Other qualification 3
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of 4 total conditions (ranging from 2 to 11 conditions). The
most common MLTCs were:

· Long-term musculoskeletal problems due to injury.
· Depression.
· Anxiety.
· Chronic primary pain.
· Post-Traumatic Stress Disorder.

Four themes were developed from the data. Primary care
was commonly viewed as the starting point for discussion of
SCNs (Theme 1), but the capacity for services to support
SCNs was perceived as limited (Theme 2). AI was con-
sidered to be an efficient approach to deliver holistic care
(Theme 3) when used to supplement effective, clinical
conversations (Theme 4).

Theme 1: Primary care is the ‘starting point’ for
discussing social care needs

MLTCs are seen as complex; patients described struggling to
understand which of their SCNs are ‘caused’ by which of their
multiple conditions. This led to patients not knowing which
specialty-specific clinician is best to speak to first when SCNs
occur. However, when prompted, all participants saw primary
care as the default starting point for these discussions, with GPs
being seen as providing the best ‘general’ all-round knowl-
edge. Furthermore, people involved in the care of MLTCs

speculated that people living with MLTCs might feel reluc-
tance towards accessing social care services when addressing
their SCNs. HSCPs in particular, believe that people living
withMLTCs perceive social care services to be only for people
with ‘extreme’ SCNs.

Something about how having different conditions can make it
harder to work out what’s going on (Person living with
MLTCs, 07)

Maybe a GP would have an important role there because a
good GP would know their patient and would know what they
struggle with and probably be able to speak to them. (Person
living with MLTCs, 17)

A lot of people don’t always come straight to social work when
it comes to issues like this. In fact, if possible, they’ll try and
give social work a wide berth and try and use other services
instead. (HSCP 09, student social worker and carer)

Despite participants viewing primary care as a starting
point, barriers were identified which led to people living
withMLTCs navigating their SCNs alone. Identified barriers
included struggles getting GP appointments, and short ap-
pointments that prioritised health-related needs over SCNs.

How much time have they got for them? Fifteen minutes? It’s
been extended now from 10 to 15 minutes, but they maintain
that you go to them with one thing, don’t come with a list, but
you can’t help that because with long-term conditions, one
condition will affect another. (Person living with MLTCs, 02)

Table 2. Demographics for people involved in the care of MLTCs (n = 20).

Demographics N

Gender Woman 16
Man 4

Age 18 to 29 3
30 to 39 2
40 to 49 5
50 to 59 6
60 to 69 1
70+ 3

Ethnicity White – British 13
Asian or Asian British – Indian 2
Asian or Asian British – Any other Asian background 1
Black or Black British – Caribbean 1
Black or Black British - African 1
Mixed – Any other mixed background 1
White – Any other white background 1

Care role Carer (unpaid) 6
Social care role (e.g. Consultant in social care, social worker) 3
Community professional (e.g. community nurse) 1
Primary care (e.g. advanced nurse practitioner) 2
Specialist clinician 1
Charity and community worker 3
Care homes 3
Secondary care 1
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Often people struggle to see the GP and get into appointments,
so they will struggle with accessing things. (HSCP 05, com-
munity nurse)

People living with MLTCs, HSCPs and carers felt that
the expansion of roles within primary care could open the
opportunity for more conversations about SCNs. The use
of expanded roles in facilitating these conversations was
identified by all participant groups without prompting,
suggesting that they felt this was a viable strategy when
considering how to encourage conversations about SCNs
within primary care. Roles within primary care that
participants felt could be used for these conversations
included social prescribers or nurses. Participants felt that
using these roles for conversations about SCNs could help
to address the barriers currently experienced in accessing
GP appointments.

We have social prescribers now. We have a whole range of
healthcare workers who work now in primary care, in GP
practices, and I think that is a good thing. (HSCP 20, com-
munity involvement manager)

It’s debatable whether it should be the GP because they’re so
busy that they don’t seem to have the time. It’s difficult to get
appointments, etc. So, I wonder whether or not there should be
a dedicated person in maybe each surgery. (HSCP 02, primary
care admin and carer)

I’m guessing a doctor wouldn’t be able to do it because they’re
far too busy. Perhaps it would have to be a nurse. (Person living
with MLTCs, 15)

Theme 2: Social care needs are rising, but the
capacity in all NHS systems is decreasing

HSCPs expressed a desire to help patients address their
SCNs but felt limited by their current capacity and lack of
resources (e.g. time, available GPs). HSCPs report receiving
a lack of training on SCNs and felt unsure about the types of
support available to signpost towards. HSCPs also ex-
pressed feeling unaware of what help patients should expect
to receive from each service and lacked confidence in
knowing things like the financial support available. HSCPs
felt that most signposting information related to SCNs is
learned on the job, which may lead to inconsistent care
between individuals with the same condition.

Going to primary care, I find the training is definitely reduced
when compared to the hospital setting. You don’t know what you
don’t know in terms of services that are out there for people or
support that people can access. (HSCP 06, primary care nurse)

Sometimes GPs don’t know what support is available, so if a
computer were to tell the GP, ’Offer this person this support,’
then that could be helpful. (Person living with MLTCs, 20)

All participants recognised that signposting information
is frequently changing with new services being added and
old services closing. HSCPs felt that, keeping information
up-to-date and relevant is something they do not have the
capacity to manage without adding to the overall burnout
and fatigue they already experience. People living with
MLTCs and their carers also felt that keeping up to date with
SCNs resources within the constantly evolving social care
landscape was not realistic for primary care professionals.

I think anything that you can do to, not make our jobs easier, but
I guess it is, but also to make us more efficient because we’re
just so - you go into work and literally you don’t stop from the
moment you get in to the moment you leave. You’re always late,
half the time you’re working through your lunch. (HSCP 06,
primary care nurse)

I think I like the idea that the GP would have that information
on hand, but I think it’s a big ask of GPs to be up-to-date with all
of it. (Person living with MLTCs, 07)

Theme 3: AI offers an efficient approach when used
cautiously to deliver holistic care

When introduced to the idea of AI-based clustering, all par-
ticipant groups felt that the approach held promise for im-
proving system efficiency and getting patients support for
SCNs. They felt the approach could help to identify SCNs
earlier, prevent SCNs from developing into a more severe
problem, help to tailor interventions to be more specific for
patients, improve signposting efficiency and help with the
allocation of funding and services based on patient need. There
was a sense that, if AI can help to make this process quicker
andmore efficient, patients, carers and staff would be accepting
of the NHS using it within the primary care context.

If we can cluster patients together and provide support that’s
appropriate between us, it’s only going to benefit the patients.
(HSCP 05, community nurse)

It sounds like the good example of where technology can help to
work. That would take a long time for staff to do, so and it also
sounds like it might sort of be edging towards a more holistic
view of patients rather than just the kind of silo based structure.
(Person living with MLTCs, 18)

Concerns about the use of AI within the NHS must be
addressed to achieve the promise of improved efficiency.
Participants’ main concern was that the data might not be
100% reliable and decisions about their care might be based
on data that they would consider to be false. Participants felt
that not all SCNs conversations within primary care are
coded, and not all SCNs conversations take place within
primary care. Therefore, the data representing SCNs might
not be fully complete or representative of their experiences
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and engagement with SCNs conversations and services. All
participant groups also felt that human input would be
needed to ensure the AI is working correctly and in-line with
clinical judgement.

I think that there could be mistakes made. That’s the problem, I
suppose. I suppose, the algorithm would be quite reliable, but
there’s always going to be something a bit different about
people, so it might not pick that up. (HSCP 02, primary care
admin and carer)

The biggest problem is that the data that the NHS holds is very
patchy. It has loads of holes in it and it’s not up to date, and it
has less data about some people than other people… there’s a
bit of a risk, isn’t there, that if you’re making those deductions
or forming those groups or forming conclusions based on
patchy information, you could end up with conclusions that
haven’t been tested out or aren’t right. (Person living with
MLTCs, 07)

All participant groups felt that the use of AI was ac-
ceptable in primary care, as long as the data remained
secure within the NHS and was not used by third-party
companies. There were concerns about the data being
used in a way that could discriminate or marginalize
groups, and they were keen for processes to be put in
place to mitigate against this.

I think the only thing I would have pause is if that data falls into
the hands of, for example, insurance companies. (HSCP 07,
primary care)

A lot of people are very mistrustful of AI and the storage and the
security of that, so I suppose there might be some mistrust and
some backlash over the use of technology in that way. (Person
living with MLTCs, 04)

You don’t know who’s got access to the data; how it’s going to be
used; what other things will it affect? Will it be something that
just the GP has access to? (Person living with MLTCs, 16)

Theme 4: AI could be used to supplement effective,
clinical conversations

Despite positive views on the potential of the AI-cluster ap-
proach, all participant groups felt that AI cannot account for all
individual differences, such as the psychosocial and contextual
background that each person brings to a consultation based on
their previous experiences. There was a desire for care to feel
meaningful for each individual, with patients feeling that they
have their own unique experiences, values and needs, which
should be addressed. There was a sense that grouping people
could be an efficient way to structure care, but the needs of the
individual should remain at the heart of the consultation. All
participant groups highlighted the importance of having an
effective conversation to accompany the AI tool. Patients

stated that they value feeling listened to and validated when
discussing their SCNs.

I think that often, people aren’t necessarily listened to about the
support that they actually need. I think if we listened to the
people that were struggling, it would be a lot better. (Person
living with MLTCs, 11)

Again it’s a big issue but in an ideal world people shouldn’t
have to fight to get seen or to be listened to. Even if a GP has to
sit there and say ’I can refer you but the waiting list is years
long’ at least they’ve listened to you and taken on board that
you need a referral. (HSCP 18, care home staff)

I think that knowing that somebody cares and is listening to you,
1) is quite important and really helpful, 2) feeling that there is
some hope. (Person living with MLTCs, 17)

Some patients expressed struggles in discussing their future
risks of developing SCNs. They felt this could be framed in a
negative way, which may cause them to feel anxious about the
future and helpless to address their increasing SCNs. All
participant groups acknowledged that the best approach to
discussing future risks would involve a conversation framed in
a positive manner, whilst remaining open, honest and adaptive
to the patient’s preferred communication style and needs.

I think ’risk’ could be quite worrying for the patient... people
maybe get a bit of anxiety about that. (HSCP 10 – physiotherapist)

I think the only downfall is the different mechanisms, different
mediums of trying to communicate, trying to reach out, and
trying to offer services to people. How useful is one resource
going to be over the other? You have to consider the audience as
well. (Person living with MLTCs, 03)

Discussion

In this study, we explored the acceptability and perceived
value of AI-derived clustering approaches to identify MLTC
patients with SCNs in primary care. We interviewed pa-
tients, carers and health and social care professionals. The
rationale was to inform intervention development that
sufficiently considers individual health concerns and/or
behaviours in supporting MLTC care.32 In our study, pri-
mary care was an acceptable context for conversations about
SCNs, with GPs, nurses and social prescribers identified as
having a potential role. There was a lack of training provided
in primary care about SCNs and challenges with navigating
the constantly changing and evolving services available for
signposting. Systematic review evidence about how GPs
manage patients with MLTCs supports these findings, with
practitioners struggling with the fragmentation of services
and clinical uncertainty when applying single-condition
guidelines.33 There is an identified need for tools to sup-
port these processes within primary care.
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Our study found that AI approaches were considered
acceptable to identify patients where conversations about
SCNs are required. However, concerns about data reliability
and security were highlighted, which has been reflected in
other qualitative research about the use of AI to structure
healthcare.34–36 Patients in our study also strongly em-
phasised their desire to feel ‘listened to’ within primary care
consultations, with a fear that AI-derived clusters may
undermine a person-centered consultation. In a recent
mixed-methods study, Witkowski et al. also noted a fear of
‘losing the human touch’ when using AI-based tools,
conflicting with patients desire for person-centered care.37

Therefore, we suggest that AI cannot achieve the level of
personalization desired by patients when used alone and
needs to be used in combination with effective clinical
conversations. These need to be supported by behavioral
and psychological evidence to promote engagement. This is
further supported by a recent literature review, citing the
importance of the ‘assistive use’ of AI in healthcare.38

Overall, our findings suggest a complimentary approach
that may involve AI-derived clusters combined with a ‘human’
conversation tool to facilitate effective SCNs discussions
within primary care. These findings are important to aid our
understanding about the current challenges of discussing SCNs
and thoughts on AI-cluster approaches. These findings will be
used to develop interventions that are acceptable, feasible and
perceived as valuable by service users.

Key recommendations

These findings suggest that there are various factors to
consider when discussing SCNs within primary care, but
people living with MLTCs and people involved in the care
of MLTCs perceive these conversations to be of value. This
indicates a desire to improve care for SCNs for people living
with MLTCs, but a lack of effective ways to currently fa-
cilitate this within the current capacities of primary care.
Based on the findings, we have several key recommenda-
tions for considering the use of AI-cluster interventions
within the primary care context to improve the identification
of SCNs. AI interventions should:

◦ Be brief to avoid adding to the existing workload of
primary care staff.

◦ Be adaptable, to be used by different staff members
within primary care.

◦ Contain information that is quick and easy for clini-
cians and patients’ to use, and is kept up to date.

◦ Be used as a tool to assist in identifying risk in primary
care, but should be used in combination with effective
conversation strategies or interventions to ensure
patient care remains personalised.

◦ Support primary care professionals to communicate
SCNs risk to patients in an engaging way, where the
focus is around empowerment of individual choice.

◦ Provide support for managing reluctance to have
conversations about SCNs from both the clinician and
patient perspective.

Strengths and limitations

To our knowledge, this is the first study to explore patient, carer
and HSCPs views on AI-derived clustering approaches to
address SCNs. We used qualitative data from patients, carers
and HSCPs to provide a rich understanding alongside including
diversity within the patient group and representation of the
sample to capture disparate views. Participants were, however,
limited to proficient English speakers due to budget constraints
limiting the availability of translation services. Our sample may
not therefore fully reflect the full scope of primary care users
across the country. Future research should, where possible,
include views from participants who are proficient in languages
other than English. Furthermore, considerations need to be
given to individuals who are most deprived and in need, who
may have incompleteness of data and recording Index of
Multiple Deprivation (IMD). Careful consideration is needed to
ensure the use of AI-derived clusters does not exacerbate in-
equality of access by ensuring representative data sets are used
during development. Future research should consider using
alternative recruitment strategies to capture the views of un-
derserved populations to truly reflect the full scope of SCNs.

Only a limited number of primary care professionals,
were recruited for this study, and no GPs were able to be
included. This occurred despite an adaptive recruitment
process and attempts to improve our approach. Therefore,
the findings might not fully capture their views and expe-
riences. However, our stakeholder group and core research
team included several academic GPs, who were involved in
the interpretation of our results.

The study topic, focusing on AI, may have limited in-
terest in participation to only digitally literate people.
Therefore, the views of people such as elderly people or
people with specific health and cognitive needs, might be
lacking from the data. This may have excluded views from
people with the greatest social care need and should be
consider in future recruitment strategies.

Conclusion

An intervention based on AI-derived clustering to help
identify and aid discussions about SCNs within the primary
care context is seen as potentially valuable by patients,
carers and health care professionals, but there were some
concerns around data security, completeness and ensuring
care remains personalised. AI interventions could be used as
an additive tool to improve the identification of patients at
risk of developing SCNs. However, AI should always be
supported by effective listening and tools to enable patient-
centered conversations. Future interventions should also
consider how AI-cluster approaches can be used to support
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and develop the capacity of multi-professional working
when considering SCNs for patients’ living with MLTCs.
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Appendix

List of abbreviations

SCNs social care needs
HSCPs health and social care professionals
NHS National Health Service
NIHR National Institute of Health Research

GP General Practitioner
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