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Abstract 

Introduction: Improving care coordination for people with rare conditions may help to reduce burden on patients 
and carers and improve the care that patients receive. We recently developed a taxonomy of different ways of coor‑
dinating care for rare conditions. It is not yet known which models of care coordination are appropriate in different 
situations. This study aimed to: (1) explore what types of care coordination may be appropriate in different situations, 
and (2) use these findings to develop hypothetical models of care coordination for rare conditions.

Methods: To explore appropriateness of different types of care coordination, we conducted interviews (n = 30), four 
focus groups (n = 22) and two workshops (n = 27) with patients, carers, healthcare professionals, commissioners, and 
charity representatives. Participants were asked about preferences, benefits and challenges, and the factors influenc‑
ing coordination. Thematic analysis was used to develop hypothetical models of care coordination. Models were 
refined following feedback from workshop participants.

Results: Stakeholders prefer models of care that: are nationally centralised or a hybrid of national and local care, 
involve professionals collaborating to deliver care, have clear roles and responsibilities outlined (including admin‑
istrative, coordinator, clinical and charity roles), provide access to records and offer flexible appointments (in terms 
of timing and mode). Many factors influenced coordination, including those relating to the patient (e.g., condition 
complexity, patient’s location and ability to coordinate their own care), the healthcare professional (e.g., knowledge 
and time), the healthcare environment (e.g., resources) and societal factors (e.g., availability of funding). We developed 
and refined ten illustrative hypothetical models of care coordination for rare conditions.

Conclusion: Findings underline that different models of care coordination may be appropriate in different situations. 
It is possible to develop models of care coordination which are tailored to the individual in context. Findings may be 
used to facilitate planning around which models of care coordination may be appropriate in different services or cir‑
cumstances. Findings may also be used by key stakeholders (e.g. patient organisations, clinicians and service planners) 
as a decision‑making tool.
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Introduction
Patients and family members are increasingly expected to 
be involved in the day-to-day management and organisa-
tion of their care, due to increased demands on health-
care services and a shift in accountability of healthcare 
[1]. This is particularly true for patients and families 
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living with rare conditions. Rare conditions (including 
ultra-rare and undiagnosed conditions) are defined as 
those which affect up to five in every 10,000 people [2, 
3], affect many different body systems [3, 4], and require 
care from a range of professionals and sectors. Previous 
research has found that care for people with rare condi-
tions is often not coordinated, resulting in them attending 
multiple appointments, on different days, with different 
professionals in different locations [2, 5, 6]. Additionally, 
patients with rare conditions often do not have a desig-
nated care coordinator [6–9], and thus the role of coor-
dinating care frequently falls to patients and carers [7, 
8]. Within this role, patients and carers often undertake 
tasks such as chasing and organising appointments, chas-
ing test results and passing information between different 
healthcare professionals [8].

Previous research has demonstrated the potential ben-
efits of improving care coordination for people with rare 
conditions. For example, research highlights the nega-
tive physical, psychological, social and financial impli-
cations that a lack of coordination can have for patients 
and families living with chronic and rare conditions [7, 
10, 11]. Additionally, it is widely thought that improving 
care coordination across a range of common and rare 
conditions may lead to improved outcomes for patients 
and healthcare systems [2, 5, 6, 12]. This is reflected in 
recent UK policy initiatives to improve care coordination 
for patients with rare conditions [2, 5, 13, 14].

A scoping review of reviews of common and rare 
chronic conditions defined care coordination for rare 
conditions. Coordination should be family-centred, 
evidence-based, and equitable and should involve all 
of those involved in a person’s care working together to 
achieve the same goals and outcomes across a person’s 
whole life, and across all sectors [8].

Findings from previous research relating to chronic 
conditions [1, 8, 15], together with the vast number of 
rare conditions [16], differences in availability of ser-
vices (e.g. highly specialised services have been commis-
sioned for some rare conditions, but specialist centres 
are not available for all conditions or patients [6, 9]), and 
diversity of experiences existing within the rare disease 
community indicate that there are likely to be a range of 
factors that may influence coordination. Factors influenc-
ing coordination for rare conditions have not yet been 
fully explored.

We have recently developed a taxonomy of care coor-
dination for rare conditions. The taxonomy outlines 
six domains of care coordination, each with a range of 
options for coordinating care: (1) ways of organising care 
(national, hybrid and local), (2) ways of organising indi-
viduals involved in a person’s care (collaboration between 
many/all, some or no professionals), (3) responsibilities 

(administrative roles, formal roles: coordinator, clinical 
lead, GP, and supportive roles: charities, patients/car-
ers), (4) how often appointments and care coordination 
take place (regular, on demand and hybrid), (5) access 
to records (full or restricted for patients and healthcare 
professionals) and (6) mode of communication (digital, 
face-to-face, phone) (see Additional file  1 for summary; 
or [17] for further details).

Whilst previous research has outlined the different 
domains and options for coordinating care for rare con-
ditions [17], we do not yet know which options and mod-
els of care coordination stakeholders prefer and which 
models may be appropriate in different situations. This 
study aimed to: (1) explore what types of care coordina-
tion may be appropriate in different situations, and (2) 
use these findings to develop hypothetical models of care 
coordination for rare conditions.

The article outlines the methods and findings in two 
stages: (1) exploring what types of care coordination may 
be appropriate in different situations, and (2) developing 
hypothetical models of care coordination.

Methods
Design
This study is part of a wider mixed-methods research 
project which explored coordination of care for people 
with rare conditions9

Aim 1.
Exploring what types of care coordination may be 
appropriate in different situations

This article builds on previous research which outlined 
the development of a taxonomy of care coordination for 
rare conditions (see Additional file 1 for summary, or [17] 
for details). As part of this study, interviews, focus groups 
and workshops were conducted to explore what types of 
coordination may be appropriate in different situations.

To explore what types of care coordination may be 
appropriate in different situations, we explored the fol-
lowing aspects: stakeholder preferences for different 
types of care coordination, benefits and challenges of 
using different types of care coordination, factors influ-
encing the use of different types of care coordination, and 
barriers and facilitators to coordinating care more gener-
ally (see Fig. 1).

The methods for conducting these interviews, focus 
groups and workshops are reported in detail in Addi-
tional file 2 (or see [17]).

Sample
This study included 79 participants (patients living with 
a rare, ultra-rare or undiagnosed condition (aged 18 or 
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over), carers of an adult or child living with a rare, ultra-
rare or undiagnosed condition and healthcare profes-
sionals, commissioners and charity representatives with 
experience of working with rare conditions. This included 
30 interview participants (healthcare professionals/char-
ity representatives/commissioners), 22 focus group par-
ticipants (patient/carers) and 27 workshop participants 
(12 patients/carers, 15 professionals) (see Table  1 for 
demographic characteristics). We aimed to recruit dif-
ferent participants to the interviews, focus groups and 
workshops. However, two interview participants also 
took part in the workshops (see Table 1).

Participants were recruited using a range of methods, 
including email invitation, social media, via the voluntary 
sector and through our partnerships with four NHS sites. 
We used purposive sampling to ensure that a range of dif-
ferent rare conditions and different characteristics (e.g. 
area of UK, experience of care coordination, job role) 
were represented by all stakeholder groups. Screening 
questions were used to facilitate purposive sampling and 

to check eligibility to participate in this study (see Addi-
tional file 2 or [17] for further details on sampling).

Measures
We developed topic guides for interviews and focus 
groups (see Additional file  3, or [17]). This article will 
draw on the analysis of data relating to experience of dif-
ferent types of care coordination (including preferences, 
benefits and challenges and factors influencing coor-
dination) and barriers and facilitators to coordinating 
care generally (see Fig. 1). During the workshops we also 
asked participants for their feedback on appropriateness 
of the options presented in light of COVID-19 (see Addi-
tional file 3, or [17]).

Procedure
One researcher (HW) conducted 30 interviews (ranging 
from 44 to 74  min) with healthcare professionals, com-
missioners, and charity representatives by telephone 
(n = 27) or in person (n = 3). Two researchers (HW/

Fig. 1 A summary of the topics explored in this study
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Table 1 Demographic characteristics of participants

Development of taxonomy 
(n = 52)

Refinement of taxonomy (n = 27) Total

Interviews Focus groups Patient and carer 
workshop

Professional 
workshop

Number of participants 30 22a 12 15 79 (77 
different 
 peopleb)

Type of participant

 Patients N/A 16 5 N/A 21

 Parents/carers of children aged < 18 years N/A 5 4 N/A 9

 Parents/carers (e.g. spouses) of adults aged ≥ 18 years N/A 1 3 N/A 4

 Health care  professionalsc, h 15 N/A N/A 2 17

 Health care professionals employed by charity 2 N/A N/A 2 4

 Charity  representativesd, h 5 N/A N/A 8 13

 Commissioners 3 N/A N/A 3 6

 Multiple professional  rolese 5 N/A N/A N/A 5

Age (years)

 18–25 N/A 2 0 N/A 2

 26–59 N/A 16 10 N/A 26

 ≥ 60 N/A 4 2 N/A 6

Diagnosisi

 Rare/ultra‑rare condition(s) N/A 22 12 N/A 34

Attend specialised  servicef

 Yes N/A 14 6 N/A 20

 No N/A 7 4 N/A 11

 Not sure N/A 1 2 N/A 3

Locations represented

 National role (UK) 2 0 0 8 10

 National role (England and Wales) 1 0 0 1 2

 National role (England) 5 0 0 3 8

 Scotland 1 0 1 0 2

 Wales 1 1 0 0 2

 East of England 1 2 1 1 g 5

 London 4 7 0 0 11

 Yorkshire and the Humber 1 2 0 0 3

 North East of England 1 2 0 0 3

 North of England 1 0 0 0 1

 North West of England 2 3 1 0 6

 South East of England 1 2 3 0 6

 South West of England 4 0 4 1 9

 West Midlands 5 2 1 1 9

 East Midlands 0 1 1 1 g 3

Ethnicity

 White N/A 19 12 N/A 31

 Other N/A 2 0 N/A 2

 Not specified N/A 1 0 N/A 1

Who coordinates care?

 Patient/carer N/A 17 10 N/A 27

 GP N/A 1 0 N/A 1

 Member of health care team N/A 1 0 N/A 1

 GP and patient/carer N/A 2 1 N/A 3
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AS) conducted four focus groups (ranging from 149 to 
154 min) with patients and carers either in person (n = 2; 
in two UK locations) or virtually using Skype for business 
(n = 2). We recorded interviews and focus groups, and 
transcripts were professionally transcribed. We checked 
transcripts for accuracy and fully anonymised names, 
places and specific conditions.

Following initial analysis of the interviews and focus 
groups, we held two workshops to validate and build on 
interim findings. Workshops were held online and were 
recorded. Notes were checked, and summarised. Notes 
were sent to a graphic facilitator (New Possibilities) to 
create a graphical representation of the findings. Data 
were stored in UCL’s Data Safe Haven and coded using 
NVivo 12.

Analysis
Given the large amount of data in this study, analysis of 
interview and focus group data was conducted in two 
stages: (1) development of themes and sub-themes for 
the data on aspects of coordination (to develop initial 
taxonomy options) (described in [17]), (2) development 
of themes and sub-themes relating to appropriateness of 
different care coordination models in different situations 
(described in this article; see Fig. 1).

Inductive coding was used to develop an initial cod-
ing frame [18]. The first six interview transcripts were 
coded inductively by two researchers (HW/AS) and a 
coding framework was then developed and agreed. The 
coding frame included codes relating to different options 
of coordinating care (see [17]) and also codes relat-
ing to participant preferences for different types of care 

coordination, benefits and challenges of different types of 
care coordination, factors influencing different types of 
care coordination and barriers and facilitators to coordi-
nating care more generally. As these topics were covered 
in both interview and focus groups, the coding frame-
work was felt to be appropriate for use for both interview 
and focus group data. However, if new codes were iden-
tified when coding the remaining transcripts, these were 
added iteratively during the coding process. This coding 
frame was then used to deductively code all interview and 
focus group transcripts (HW) [19]. A second researcher 
(AS) coded six interviews and one focus group transcript 
(20% of data) and coding was discussed and agreed.

We then conducted an analysis of findings relating 
to preferences, benefits/challenges, factors influencing 
coordination and barriers and facilitators for each of the 
six taxonomy domains (see Additional file  1) using the 
iterative categorisation process [19]. For example, for fac-
tors influencing coordination, we developed themes and 
sub-themes, including patient factors (e.g., diagnosis, 
age, condition, individual patient needs and preferences, 
consent, ability to travel), healthcare professional factors 
(e.g., knowledge and understanding, skills and capability, 
attitudes, opportunity) healthcare environment factors 
(e.g., resources, environment, attitudes), and societal fac-
tors (e.g. resources/funding). We coded data in relation 
to preferences, benefits/challenges, factors influencing 
coordination for different coordination options within 
these categories.

To supplement our analysis, we coded and grouped 
workshop notes into themes surrounding experiences of 
different models of coordination, benefits and challenges 

Table 1 (continued)

Development of taxonomy 
(n = 52)

Refinement of taxonomy (n = 27) Total

Interviews Focus groups Patient and carer 
workshop

Professional 
workshop

 Other N/A 1 0 N/A 1

 Don’t know N/A 0 1 N/A 1

N/A not applicable as patients/carers and health care professionals were asked different eligibility questions
a Initially had 23 participants but 1 withdrew their data post focus group
b Two of the interview participants also took part in the workshops
c A range of health care professionals were included within our sample including consultants from various specialities, specialist nurses, GPs, allied health 
professionals (speech and language therapists, physiotherapists, occupational therapists), genetic counsellors, pharmacists, coordinators
d Charity representatives were from a range of charities which represented patients with rare conditions
e Some of the participants had multiple roles within the professional category, e.g. being a health care professional and a commissioner, or being a health care 
professional and a charity representative
f We asked participants if they attended a specialist service or not. Responses may include seeing specialists in their condition in addition to specialist services
g Role covers both locations
h A few health care professionals/charity representatives also had personal experience of rare conditions as patients/carers
I Although people with an undiagnosed condition were eligible to take part, none participated
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of the models of coordination, factors influencing coordi-
nation, missing aspects, and impact of COViD-19.

Aim 2
Development of hypothetical models of care coordina-
tion for rare conditions

Once we had identified stakeholder preferences, ben-
efits and challenges of different models, factors influenc-
ing coordination of different models and barriers and 
facilitators, we used these findings to develop hypotheti-
cal models of care coordination which outline options 
for coordinating care in different situations. These were 
based on different combinations of domains and options 
described in our taxonomy [17].

We developed the hypothetical models of care coor-
dination in three stages: (1) development of the CON-
CORD flow chart (see Additional file 4), (2) development 
of illustrative models, and (3) refinement of illustrative 
models. The procedure for each of these three stages is 
described in Fig. 2.

Development of the CONCORD flow chart
The CONCORD flow chart was developed using the 
taxonomy (which outlines examples of different ways of 
coordinating care in practice) and qualitative findings on 
care coordination (preferences, benefits/challenges, fac-
tors influencing coordination and barriers/facilitators) 
from 30 interviews with healthcare professionals, com-
missioners, charity representatives and four focus groups 
with patients and carers). The CONCORD flow chart is 

a visual representation of the findings presented in this 
article and in Walton et  al. [17]. One researcher (HW) 
developed the CONCORD flow chart to visualise how 
the different ways of coordinating care can be used in 
certain situations.

The CONCORD flow chart includes the six domains 
from the CONCORD taxonomy. We included all six 
domains as they were all found to be important when 
coordinating care. Within the flow chart, a series of ques-
tions are asked to help users to think about which option 
of coordination may best suit patient, family and service 
circumstances. The flow chart has decision boxes (boxes 
that are fully shaded). Within each decision box, there 
are multiple options that may be suitable (e.g., the type 
of technology, mode of communication, or who coor-
dinates care). The flow chart is not designed to account 
for all possible situations, but instead aims to support 
discussion and thinking around which models may suit 
different situations. In addition to the flow chart (see 
Additional file 4), we have also designed a cover note to 
help users to understand how the flow chart can be used 
(see Additional file 5).

Development of illustrative models
Using the CONCORD flow chart and the taxonomy [17], 
we developed some hypothetical illustrative models of 
care coordination. These were designed to illustrate the 
use of the taxonomy and the CONCORD flow chart. We 
developed hypothetical models instead of actual care 
coordination models as the findings indicated that there 
were many different ways care could be coordinated, and 

Fig. 2 Summary of the process used to develop hypothetical models of care coordination
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that we may not be able to fully represent all situations, 
domains and options of care coordination if using real life 
examples. However, many real-life examples of different 
ways of coordinating care are shown in Walton et al. [17].

To develop the illustrative models, we considered dif-
ferent scenarios in terms of: (1) where the patient and 
parent/carer lives in relation to a specialist centre, (2) 
whether the patient and parent/carer can or wants to 
travel to a specialist centre; (3) whether the patient and 
parent/carer has the ability (and wants to coordinate 
their own care), (4) whether the patient and parent/
carer has access to a specialist centre, (4) whether it is 
clear who the patient needs to see for management of the 
condition.

Eight models were initially developed (including mod-
els for conditions that have access to specialist centres, 
and models for conditions which do not have access to 
specialist centres).

When developing the models, we also highlighted how 
additional situation-specific decisions (based on the fac-
tors influencing coordination) would need to be con-
sidered within each model (e.g. the level of coordinator 
support available and needed; who the coordinator is and 
who the clinical lead is; who should be involved in multi-
disciplinary team (MDT) meetings; the extent to which 
different modes are used for information sharing, com-
munication, care delivery and coordination; the extent 
to which information is shared; the extent to which pro-
viders have access to records; how often care coordina-
tion and care appointments are needed; and, transition 
needs).

Refinement of illustrative models
To refine the models, we sent a handout summarising 
the hypothetical models to CONCORD workshop par-
ticipants (patients, carers, healthcare professionals, com-
missioners and charity representatives) who consented 
to provide feedback. We asked them for their views on 
whether the models seemed appropriate based on their 
experiences, and why, and whether we had missed any 
obvious models of coordination.

We received written feedback from eight workshop 
participants including representation from all stake-
holder groups (patients, carers, healthcare professionals, 
charity representatives and commissioners) and mem-
bers of the CONCORD research team. To address the 
feedback and refine the models, we grouped the feedback 
into two categories: ‘feedback on the models’ and ‘sug-
gested improvements’.

Findings indicated positive feedback about the hypo-
thetical models, but highlighted that they may not cur-
rently be seen in practice and/or be feasible, but that 
models should be aspired to in future.

Feedback informed a range of amendments. These 
included: adding transition into all models; broader use of 
digital and remote technologies; formal shared care mod-
els; clarifying that who is involved in outreach clinics var-
ies, emergency healthcare planning; signposting patients 
with undiagnosed/ultra-rare conditions to patient sup-
port groups; arranging appointment frequency based on 
need and explaining the role of care coordinators. Fur-
ther models of coordination for those without access to a 
specialist centre was also included.

Amendments resulted in ten hypothetical models of 
care coordination.

Results
Aim 1
Exploring what types of care coordination may be appro-
priate in different situations

In this article we present findings relating to the 
appropriateness of different types of care coordination 
in different scenarios, in relation to the six taxonomy 
domains (see Additional file 1, or [17] for further details): 
(1) ways of organising care, (2) ways of organising the 
team, (3) responsibility for coordination, (4) how often 
appointments and coordination take place, (5) access, 
and (6) mode of information sharing, consultation and 
communication.

Table 2 outlines example quotes relating to preferences, 
benefits and challenges and factors influencing coordina-
tion for different types of care coordination.

A summary of findings relating to preferences for dif-
ferent types of coordination, benefits and challenges 
relating to different types of coordination and factors 
influencing different types of coordination are shown in 
Table 3.

Ways of organising care
Which ways of  organising care do  stakeholders pre‑
fer? Findings indicated that participants from all stake-
holder groups may prefer nationally centralised services 
and hybrid models. Preferred hybrid models included 
specialist centres coordinating care and local services 
delivering care, outreach clinics and provision of support 
for local providers by specialist centres.

What are the  benefits and  challenges of  different ways 
of  organising care? Nationally centralised services and 
hybrid models both have benefits and challenges. For 
example, single national centres might improve coordi-
nation and increase access to expertise. However, these 
services are not available for all conditions, and may not 
cover all aspects of care that the patient needs.
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Table 2 Example quotes for each of the domains and contextual factors

Domain (from Walton et al. [17]) Contextual factor Example quote

1. Ways of organising care Preferences “Hmm… well obviously ideally close to home but I think 
the majority of our patients, if they feel they’re going 
to be get a good service and a specialist service, they 
are willing to travel to a specialist centre.” (Interviewee, 
healthcare professional)

Benefits/challenges “…they’ve become specialists in that particular condi‑
tion, and they know what they’re talking about and 
they know…you know, the advice that they give you, is 
the correct advice for that condition. So I think in some 
ways, going up there is important because you know 
that you’re receiving the right kind of treatment and 
advice.” (Focus group participant, Patient)

“[Rare condition 1] was lucky because it got in there at 
the beginning but you can’t have a separate service for 
every single one” (Interviewee, healthcare professional)

“I think it’s about good communication, it keeps com‑
munication links open if you have a named therapist in 
each locality. I think it’s about feeling supported. I think 
it’s about shared learning. So if you’re working closely 
with therapists in the more hub roles, we’re reliant 
on them feeding information back to us on how the 
patients are doing and they’re reliant on us a) making 
them the referrals, and b) advising them on treatment.” 
(Interviewee, healthcare professional)

Factors influencing coordination “so it’s more, you know, a one‑stop shop to try and get 
everything done in one go. But actually that model 
often only works well if you’ve got a very discreet 
phenotype, you know, a discreet medical condition that 
you’re looking at rather than it being something that is 
going to work for everybody because if you don’t know 
what’s going on it’s difficult to know who that individual 
needs to see when they come in for assessment” (Inter‑
viewee, healthcare professional)

“You see, for me, I would like to have someone who’s 
consultant‑level but not necessarily specialised, but is 
at least willing to learn, that I can go to, because travel‑
ling is something that’s such a big issue for me […] So 
for me, it would be nice to be able to go to someone 
locally who could co‑ordinate and just be my go‑to 
person and…or that also my local hospital can bring 
in when I’m admitted, so that I get some continuity of 
care, because I go through the same thing every time, 
to the point now where I actually am scared of hospitals, 
scared of doctors” (Focus group participant, Patient)

2. Ways of organising professionals involved in a 
patient’s care

Preferences “we do support this idea of multidisciplinary team 
clinics, and then that those MDTs develop good lines 
of communication with GPs and other providers. That 
seems to work the best, and we think that there’s some 
evidence that patients do better when they’re under 
the care of those sorts of clinics.” (Interviewee, charity 
representative and healthcare professional)
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Table 2 (continued)

Domain (from Walton et al. [17]) Contextual factor Example quote

“And, you know, I feel like if he had a clinic appointment 
where he could go to and everybody was there, so they 
had speech and language, they had physio, they had 
OT, everyone, you know, was there in the clinic, they 
could see him and then arrange further appointments. 
I feel that would just be so much more beneficial for 
us because, you know, having a young family is hard 
enough, having a child with, you know, a disability is 
hard enough, but put that altogether with the frustra‑
tions that come from a lack of coordination from your 
healthcare it then adds more stress because you do end 
up feeling like he’s falling through the net and it does, 
he gets missed a lot and you end up phoning and that 
for me is a real frustration. “ (Focus group participant, 
Parent/carer)

“There should be early introduction to the concept of 
transition and then plan it with both paediatric and 
adult services.” (Interviewee – commissioner)

Benefits/challenges “… because we’re all there on hand in clinic, we can 
then, you know – the patient can be directed to the 
appropriate, sort of, allied healthcare professional to 
address that particular need. So, it works, you know, it 
works – or if one of us weren’t there or if we’re busy with 
another patient, you know, at the MDT meeting we can 
make sure that a follow up call for all appointments hap‑
pen, depending on what the emerging needs are, really. 
(Interviewee – healthcare professional)

Factors influencing coordination “I guess, by the nature of it, it is that complexity that 
there are so many people involved, and, yeah, who is 
making that decision, who makes the ultimate decision 
and who is the right person to coordinate that, I think, 
and time and money is always a factor, you know, hav‑
ing somebody to find to have that role to coordinate 
and have the time to do that. You know, it’s fine when 
you’ve got a few patients, but we just don’t have that 
built into our timetables to do that extra liaison that you 
need sometimes.” (Interviewee – healthcare profes‑
sional)

3. Responsibilities Preferences “I agree. I don’t think it’s difficult. I think you can have 
a…I think you need a named consultant as the overall 
co‑ordinator… […] then maybe the person you have 
face‑to‑face with, the person who is a co‑ordinator or… 
Often I do think the senior nurse is really good.” (Focus 
group participant, patient)

“You know, I appreciate that GPs are incredibly busy 
and they have a whole host of thousands of patients to 
consider under their care. However, I do think they have 
to take some kind of responsibility to some degree to 
know that every patient under their care could be strug‑
gling with all different kinds of things, and I think if it’s 
a particular one that we could help with that is a noted 
rare disease, then I think it’s important that we liaise with 
them and make sure that they’re aware of all the differ‑
ent services that are available locally, and also that they 
can offer to the patient, because they are the referrer or 
care, as well.” (Interviewee – healthcare professional)
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Table 2 (continued)

Domain (from Walton et al. [17]) Contextual factor Example quote

“I think sometimes in an ideal world they, you know, 
they’d like you to be sitting at the end of the phone 
available for you – for them there and then, and some‑
times that – you know, sometimes they get lucky and 
you are at your desk and you can take the call. I think our 
email system works well in that – I mean, we’re not able 
to, sort of, answer the queries or address them necessar‑
ily straight away, and so we do make it clear that it’s not 
for urgent urgent things, but it’s a way of things coming 
in centralised and then the queries can get triaged out 
to the, you know, the most appropriate member of the 
team.” (Interviewee – healthcare professional)

“Oh, I think they’re immensely important. Working with 
three who link to all of our clinics they are fantastic 
because they do help with coordinating and they are 
often people who are overlooked in terms of being 
the – it could be that they could have this role of 
supporting coordinators. I don’t think it should fall to 
them completely because unless their job role is to do 
that they wouldn’t have capacity to do that, but they 
are certainly part of that triangle of education, health, 
and social care because sometimes you get a Family 
Support Worker who will know quite a lot about the 
educational input but you might not have a nominated 
person from education to speak on their behalf so the 
Family Support Worker can do that and then linked to 
health and social care. So, I think their role is brilliant. “ 
(Interviewee – healthcare professional, speaking about 
charity involvement)

Benefits/challenges “Well, I think where they’ve got them then it makes a 
huge difference […] where they have perhaps got one 
of the hospice neuro nurses or they’ve got a community 
matron, you know, they’re very happy that their care 
is really well managed, they’re happy that they’ve got 
somebody that they can speak to who knows them, 
who’s got that continuity, and who, you know, makes 
sure that they get to know the other people who can 
be helpful to them. So, it saves them having all these 
random contacts from people not necessarily at the 
most useful time. That person ensures that they get the 
right input at the right time, and also they’re confident 
that that information is being liaised between people 
and professionals, and that’s quite difficult sometimes 
if you haven’t got a cohesive team and you haven’t got 
somebody taking that central role. So, I think, you know, 
when you talk to our folks who has got that, they’re all 
the, sort of, positives that they mention.” (Interviewee, 
voluntary sector healthcare professional)
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Table 2 (continued)

Domain (from Walton et al. [17]) Contextual factor Example quote

Factors influencing coordination “I am pretty certain families would say, “We want others 
to take…we want to be part of it,” and clearly they 
couldn’t not be, and they now expect to be part of 
the co‑ordination of their child’s care, as do adults of 
course, now, taking much more… But they don’t want 
to be…I think there’s a range of abilities to be in the 
driving seat, so there are some who don’t know what…
some are…So many people now are on top of it, you 
know, they are on top of their own information and will 
drive the process, and they will go to their…but they 
still expect their…particularly their surgeons, to drive 
what’s happening with them, and their nurses in those 
specialist units. I think there’s a whole hidden…a whole 
range of hidden patients, if you like, that we don’t know 
about, and those who are not as articulate and as savvy 
about their condition, who probably need a lot more 
handholding, and so I think to make a generalisation 
of, “What do you think people want from it?” I think it 
depends on the circumstance of the individual.” (Inter‑
viewee – charity representative)

4. How often care appointments and coordination 
take place

Preferences “No, I think that regular appointments every six months 
are fine as long as you’re able to contact somebody in 
between if there is, you know… If you need to go to 
A&E, as long as you have that one person that you can 
contact all the time, they can either send you to a scan, 
so by the time you go for your six months, you know 
what the problem is and then you can have something 
done and move on. Emergency ones are different. I 
think sometimes you can’t really put a time on anything 
like that because, say, if you have a seizure, or something 
like that, or a fall, or anything, you can’t really put a time 
on it, you need to be seen straightaway.” (Focus group 
participant, patient)

Benefits/challenges “which when we were in [Country 2] under the SPZ, that 
was every three months, which was, for that degree of 
disability of my daughter, was perfect. So, I think that 
12‑week, sort of, window is enough to, if something 
really has changed, if something needs to be caught, 
it really‑ that’s just‑ the perfect for us would be that, 
for those, kind of… then there’s, obviously, the reactive 
who knows what happens in the preceding week, but 
in terms of that oversight, that, sort of, three months for 
me would be the perfect figure”. (Focus group partici‑
pant, parent/carer)

“I find sometimes if you have yearly or six‑monthly 
appointments time and time again, they can be a bit 
fruitless, you don’t really get anything from the appoint‑
ment, because you’re not in there for a specific purpose 
or reason, they’re just going, “Okay, you’re fine, see you 
next year.” It might be unnecessary to have that all the 
time.” (Focus group participant, patient)

Factors influencing coordination “I guess it depends on the condition and how much 
things are changing, and whether it is a life limiting 
condition, because if it is a life limiting condition there 
is probably more things that are changing more rapidly. 
So, I think it has to be condition specific, so I guess you 
would be guided by what the experts think is appropri‑
ate” (Interviewee – charity representative and healthcare 
professional)

5. Access to records Preferences/benefits and challenges “I mean, I personally wouldn’t mind it shared with any‑
one. I’d rather the more people

[…]
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Table 2 (continued)

Domain (from Walton et al. [17]) Contextual factor Example quote

I’m the same. I mean, with my daughter, I was, like, “Yay. 
If you want to look at this and you want to use this to 
help her, […] if this can make you more informed, if this 
can connect you to my daughter, please do ahead and 
do it,” you know.” (Focus group participants, patient and 
parent/carer)

“Yeah, I think there should be a button where we, if 
necessary, can delegate the authority for people to read 
it, say if you’ve got a problem that’s going on a long 
time, yes, I delegate it, but at the same time, you can 
also press that button and take that delegated authority 
back.” (Focus group participant, patient)

Benefits/challenges “It would be lovely if when a child came into our 
hospital, they came with, well I’d say a little book but 
we are going paperless, aren’t we? But that they would 
come with some sort of package where you knew their 
GP, you know their local physio, you knew their speech 
and language therapist, that it was all related, all in one 
place. And perhaps if they didn’t have local physio ser‑
vices, depending where they lived, what would be their 
local team. Because we spend so much time trying to 
find that out, that if it was all like through a GP surgery, 
or just at the very local level, just all that information, if 
the child came with that, that is what to me co‑ordi‑
nated care is, making sure that you know everyone that 
is involved and that you have got open access to those 
people.” (Interviewee, healthcare professional)

“Because I want to know who’s reading my, you know, 
someone did say at one time, “Oh, the psychiatric team 
are looking at your notes,” I haven’t given them permis‑
sion to do that. […] You know, why are they looking at 
my notes and for what reason?” (Focus group partici‑
pant, patient)

Factors influencing coordination “And I think the way going forward will be that we’ll all 
move more electronic and there will be some form of, 
I don’t know, NHS Cloud that people can log into or 
something, but there will be something in the digital 
technology that we’ll all move to. At the moment it is 
still paper‑based and very much letters.” (Interviewee, 
healthcare professional)

6. Mode of information sharing, consultation and com‑
munication

Preferences “I think that in a totally ideal world – see, it’s pie in the 
sky, but in a totally ideal world, if all of the NHS had elec‑
tronic patient records that were all on the same system 
and could be shared automatically between units then, 
you know, we’d be able to see things more nationally.” 
(Interviewee, charity representative and healthcare 
professional)

Benefits/challenges “Having that digital ability to share information, as well, 
I think would be really invaluable, and making sure that 
all medical professions are sharing copies of informa‑
tion, letters, to each other so that they all know what’s 
going on. I think the one thing that I haven’t mentioned 
yet would be a national portal.“ (Interviewee, charity 
representative)
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For hybrid options, these were thought to reduce travel 
and increase provision of education to local healthcare 
providers (i.e., due to specialists and local providers 
working together e.g. within networks or hub and spokes 
collaborations).

What factors influence the  way that  care is  currently 
organised? Many factors were perceived to influence 
the way care is organised, including patient factors (e.g. 
age, ability to travel and condition), healthcare environ-
ment factors and societal factors. Examples of healthcare 
factors included: availability of resources such as funding 
issues, availability of experts and availability of models of 
coordination, ease of access and suitability of the environ-
ment, and relationships between different care teams (e.g. 
specialist and local teams). Societal factors included fund-
ing and availability of service specifications and policies.

For example, the patient’s condition was perceived to 
influence how care is organised in several ways, includ-
ing the nature of the condition (e.g., the complexity of the 
condition, whether the condition affects multiple body 
systems, the number of disciplines involved in a patient’s 
care and need for coordination across a whole spectrum 
of care services and not just acute medical situations). 
Participants also felt that specialist services (e.g. one 
stop shops) only work if services are able to determine 
exactly who a patient will need to see. Conditions that are 

difficult to define may not be well placed to be cared for 
within a specialist service. Additionally, conditions that 
are more stable may require less coordination (e.g., may 
just require a point of contact within a specialist centre).

Where the patient lives influences how care should be 
coordinated. Findings indicated that patients and families 
may fit into three groups: those who live far away from a 
specialist centre but can travel, those who live far away 
from a specialist centre but cannot travel and those who 
live close to a specialist centre and therefore can access 
it easily. Different models of care coordination may be 
needed for these different types of individuals/families, 
for example: those who live far away from the specialist 
centre, or are unable to travel, may require visits to spe-
cialist centres to be minimised—e.g., a greater proportion 
of care to be delivered locally, online or through outreach 
models.

Aim 1
Ways of organising professionals involved in a patient’s care
Which ways of  organising professionals do  stakeholders 
prefer? Findings outlined preferences for condition-
specific clinics or joint clinics as opposed to individual 
appointments with different healthcare professionals on 
different days, meetings, and some transition methods to 
support patients (e.g. moving from child to adult services 
or when moving to a different location).

Table 2 (continued)

Domain (from Walton et al. [17]) Contextual factor Example quote

“So yeah, I mean, I guess if, I guess potential models 
going forward, obviously it’s very much disease depend‑
ent, but if you’ve got a patient with a complicated rare 
disease, where there’s a few national specialist centres, 
I could envisage a bit where you would have a clinic 
appointment annually at that specialist centre, so you’ve 
got those face‑to‑face, and then a remote appoint‑
ment at some other interval over the year dependent 
upon the disease combinations, and that may be in 
combination of possibly, like, a telehealth appointment 
with one other member of the healthcare team who 
would be able to action things locally. […] And the 
patient wouldn’t necessarily need to be physically there.” 
(Interviewee, healthcare professional)

Factors influencing coordination “I think it needs to be face‑to‑face, particularly with, 
you know, some of these conditions where the person 
themselves isn’t going to be able to communicate 
even, you know, by Skype or email or telephone. […] 
and I think you need to see what’s happening in that 
person’s environment, see the pressures that every‑
body’s under, and actually see the person for yourself to 
work out where things are at. So, I do think there needs 
to be capacity for face‑to‑face. It doesn’t need to be all 
face‑to‑face, but you need to be able to have a regular 
touch base in their own space of what’s happening for 
them, what are their priorities, what are their challenges.” 
(Interviewee, voluntary sector healthcare professional)
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What are the  benefits and  challenges of  different ways 
of organising teams? Each of these options has benefits 
and challenges. For example, condition-specific clinics 
allow teams to figure out who patients need to see, pro-
vide access to condition-specific expertise, ensure that all 
those involved in a person’s care receive the same mes-
sages and may reduce travel. However, these options are 
difficult to organize and multi-appointment clinics may 
be tiring for patients.

What factors influence the  way that  teams are organ‑
ised? Many factors were perceived to influence the 
type of collaboration, including patient factors (e.g., age 
because clinics vary for adults and children, and condi-
tion), provider factors (e.g., knowledge, understanding 
and whether team has multidisciplinary expertise) and 
healthcare environment factors (e.g., resources and avail-
ability of collaboration models such as joint clinics, MDT 
clinics, orientation visits, and availability of experts). For 
example, the nature of the condition influences collabo-
ration as the type of clinic used depends on how multi-
systemic the condition is and how many disciplines it 
involves. Carousel clinics or MDT clinics may only be 
suitable for those conditions that affect multiple body 
systems and MDTs may only work if there is clarity over 
which professionals need to be seen.

Workshop findings indicated that COVID-19 has ena-
bled some opportunities for collaborations between local 
teams and specialists (e.g. local providers dialling into 
multidisciplinary team meetings).

Aim 1
Responsibilities
How would stakeholders prefer care coordination roles 
and responsibilities to be organised? Findings indicated 
that participants from all stakeholder groups would prefer 
a point of contact to answer queries, a coordinator (e.g., 
a nurse or allied healthcare professional), a clinical lead, 
support from their GP and support from charities. Work-
shop findings highlighted the importance of charities in 
care coordination and also the importance of patients and 
carers who are often coordinating their own care.

What are the  benefits and  challenges of  different ways 
of  organising coordination roles and  responsibili‑
ties? Each of these options have benefits and challenges. 
For example, benefits of coordinators included helping 
build relationships between patients and the team and 
supporting patients. However, coordinators need time 
and a dedicated role; roles which do not consistently exist 
currently and require funding. Participants felt that clini-

cal leads provide expertise, holistic care and facilitate col-
laboration between professionals. Participants felt that 
GPs were lacking time, sometimes motivation and clear 
methods to refer patients to services.

What factors influence who takes responsibility for coordi‑
nation? Many factors were perceived to influence who 
takes responsibility, including patient factors (e.g. diag-
nosis, age of patient, condition, and individual needs’ and 
preferences), provider factors (e.g. knowledge, support 
and education and understanding of the healthcare sys-
tem, interest and motivation and time or availability of a 
team to work with), healthcare environment factors (e.g. 
resources such as availability of coordinator roles) and 
societal factors (e.g. availability of patient organisations, 
stigma and willingness to change). The patient factor that 
was discussed most frequently was the patient’s individ-
ual needs and preferences. For example, patient choice 
on who sees their records, which healthcare profession-
als they see, who coordinates their care and the extent to 
which the patient/carer are involved in coordination and 
meetings. Additionally, individual patient needs influence 
who is involved in coordination (e.g., the need for coordi-
nated care and who is involved should be tailored and take 
individual family needs and ambitions into account). For 
example, a national care coordinator model which takes 
the person’s individual needs into account to determine 
how much contact they have with their coordinator or 
the level of coordination. An additional factor relating to 
individual needs was the patient’s ability to self-manage 
and coordinate their own care: some patients may be able 
to coordinate their own care, but others may be unable 
to do this and therefore need a coordinator who is more 
involved in their care.

Workshop findings indicated that COVID-19 may have 
reduced access to specialists for some participants, and 
limited capacity for local services and charities to sup-
port care.

Aim 1

How often care appointments and coordination take place
Do stakeholders prefer on‑demand or  regular appoint‑
ments? There was less agreement between patients and 
carers regarding preferences for when appointments are 
scheduled, with some participants preferring on demand 
appointments for care and/or coordination, and others 
preferring regular appointments. However, findings from 
interviews, focus groups and workshops indicated that 
a mixture of scheduled regular appointments and on-
demand appointments when needed may be preferable.
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What are the  benefits and  challenges of  on‑demand vs 
regular appointments? Some participants spoke about 
having preferences for on-demand appointments for care 
and/or coordination, as this enables them to access care 
when needed and not waste providers’ time. However, 
other participants preferred regular appointments, which 
would enable them to receive check-ups and update pro-
viders regularly regarding their care.

What factors influence whether  appointments are 
on‑demand or regular? Many factors were perceived to 
influence frequency, including patient factors (e.g., diag-
nosis, age, ability to travel and condition—stability of the 
condition or the profession associated with the condition, 
phase, severity, individual needs, and time since treat-
ment), provider factors (time and knowledge) and health-
care environment factors (e.g., availability of job roles, 
recommendations within guidelines, time within job roles 
and funding).

Workshop findings indicated that COVID-19 has pro-
vided some opportunities for on demand appointments 
(for those who have stable conditions); as long as safety 
nets have been put in place.

Aim1

Access to records
What type of  access to  records do  stakeholders pre‑
fer? Patients and healthcare professionals having access 
to records was seen as important throughout the inter-
views and focus groups, but there was less consensus on 
preferences in terms of full or filtered access. For exam-
ple, for healthcare professionals, our findings show that 
it is important for healthcare professionals to have easy 
access to information and records. But the extent to which 
patients felt healthcare professionals should be able to 
access information and records varied. Some patients/car-
ers felt that any healthcare professional should be able to 
access full records. Other patients/carers felt that access 
to records should be limited (e.g., to necessary informa-
tion only).

What are the  benefits and  challenges of  different types 
of  access to  records? Perceived benefits and challenges 
tended to differ across patients and carers, and healthcare 
professionals. Some stakeholders spoke about the impor-
tance of everyone who needed access having access to 
records, to ensure that everyone was up to date and knew 
what was happening. However, some patients and carers 
felt that they would not want all healthcare professionals 
to have access to all aspects of their records (e.g., parts of 

their record that they considered are irrelevant) and that 
they would want control over who has access.

Some healthcare professionals spoke about how access 
to complete records can also be overwhelming and that it 
may be necessary to filter information by relevance.

What factors influence access to records? Factors which 
were perceived to influence access included patient fac-
tors (e.g., diagnosis and consent), healthcare environment 
factors (e.g., resources, environmental factors and atti-
tudes) and societal factors (e.g. funding).

Aim 1
Modes of communication
Which mode of  communication do  stakeholders pre‑
fer? Our participants preferred digital methods (such 
as online portals, records, mobile applications, emails, 
and databases) and written methods (such as care plans, 
letters, written agreements of responsibility, patient held 
records and condition specific passports) for information 
sharing. In terms of care and coordination appointments, 
there was less consensus (with preferences highlighted for 
online, face-to-face and a mixture of appointment types). 
For communication, participants preferred different 
modes depending on circumstances (e.g. telephone calls 
were felt to be appropriate for answering queries).

What are the  benefits and  challenges of  different modes 
of  communication? For information sharing, digital 
methods were seen to provide easier and quicker access 
to information but were limited by IT failures and were 
thought to be difficult to keep up to date. Written meth-
ods were thought to keep everyone up to date and ensure 
accountability but may get lost or delayed.

For care and coordination appointments, each mode 
has benefits and challenges. Remote digital appointments 
may reduce travel and may be suitable for reviews and 
updates but cannot fully replace face-to-face appoint-
ments. Using a combination of methods was felt to 
keep everyone in the loop, reduce travel, save time and 
money, and ensure that everybody involved has the same 
information.

For communication, face-to-face methods were per-
ceived to reduce misunderstandings and help to agree 
plans but were limited by availability. Remote digital 
methods were good for reducing time and agreeing solu-
tions. Telephone methods were suitable for answering 
patient queries.

Workshop findings indicated that COVID-19 has accel-
erated the shift from face-to-face care to appointments 
involving digital or telephone methods. In some cases, 
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COVID-19 was felt to have enabled opportunities for 
flexible modes that best suit the patient to be used.

What factors influence the  mode of  coordination activi‑
ties? Perceived factors influencing mode included 
patient factors (e.g., age, condition, and individual needs) 
and healthcare environment factors (e.g., access to tech-
nology).

Aim 1
Barriers and facilitators underpinning models of care 
coordination
Our findings also identified many barriers and facilita-
tors underpinning these domains of care coordination. 
Barriers and facilitators fit within five themes (ability, 
attitudes, opportunity, resources and environment) (see 
Fig. 3).

Findings indicated that for patients, examples of 
facilitators to coordinated care were having the abil-
ity to coordinate care, self-manage their condition, hav-
ing knowledge on how to coordinate care and navigate 
healthcare services, feeling comfortable and having a 
positive relationship with professionals/coordinators, 
and having financial ability and time to access care facili-
tated coordination. Alternatively, examples of barriers 
included: a lack of ability to self-manage and coordinate 
care, a lack of knowledge, anxieties and worries (e.g., not 
wanting to pester professionals, worries about transition 

and multidisciplinary clinics) and lack of finances and 
funding to access care.

For staff, examples of facilitators to coordinating care 
included: having knowledge and awareness of rare con-
ditions, training, interest and motivation in coordinat-
ing care and taking ownership, providers’ personality 
and people skills, having the right mix of team members 
involved, having named providers and having coordina-
tor roles. Examples of barriers included: lack of motiva-
tion and interest in coordinating care, anxieties about 
treating rare conditions, lack of dedicated time and other 
competing priorities.

In terms of the healthcare environment, examples of 
barriers related to resources (e.g. availability of providers, 
availability of technology including linked NHS IT infra-
structures and funding), the environment (e.g. organisa-
tional time restraints such as ten minute appointments) 
and attitudes (e.g. organisational politics such as strong 
disciplinary boundaries and hierarchy of the NHS). 
Examples of facilitators included funding and capacity, 
availability of facilities, cross organisational relationships 
and supportive organisations.

In terms of the wider society, examples of barriers 
included wider funding issues (e.g. care budget being 
split across different sectors and lack of funding for mul-
tidisciplinary work and networks), and stigma. Examples 
of facilitators included availability of patient groups and 
support from these groups.

Aim 2
Development of hypothetical models of care coordina-
tion for rare conditions

We developed ten hypothetical models of care coor-
dination: six for those with access to a specialist centre 
(models 1–6) and four for those without access to a spe-
cialist centre (models 7–10). These are summarised in 
Table 4 (see Additional file 6 for further details). The type 
of model is a function of where the patient/carer lives in 
relation to a specialist centre, whether the patient/carer 
can or wants to travel to a specialist centre, whether 
they have the ability (and desire) to coordinate their 
own care, whether they have access to a specialist centre 
and whether it is clear who the patient needs to see for 
the management of their condition. The characteristics 
of the models are centred around attending a specialist 
centre or outreach clinic, having a formalised care agree-
ment (care plan), having a care coordinator to organise 
appointments (or providing a point of contact), whether 
there are meetings between healthcare professionals to 
discuss care, and the type of healthcare professional who 
oversees care. As noted above, the specificity of these 
characteristics will be determined by situation-specific 
factors (such as funding and staffing).

Barriers 
and 

facilitators

Ability1,2

A�tudes1,2,3,4

Opportunity1,2Resources3,4

Environment3,4

Key:
1 Pa�ent, 2 Provider, 3 Healthcare environment, 4 Societal

Fig. 3 Summary of themes relating to barriers and facilitators to care 
coordination
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Discussion
Key findings
Our findings underline that different models of care 
coordination for rare conditions may be appropri-
ate in different situations. Our findings indicated that 
stakeholders prefer models of care that: (a) are nation-
ally centralised or a hybrid of national and local care 
(e.g. outreach clinics), (b) involve professionals work-
ing together to provide care (e.g. in condition-specific 
clinics), (c) include points of contact, coordinators (e.g. 
from nursing or allied health roles), clinical leads, GPs 
and charity support, (d) offer regular and on demand 
appointments, (e) provide access to records for pro-
fessionals and patients, and (f ) use a range of digital, 
face-to-face and telephone modes for communication. 
We found a range of benefits and challenges for differ-
ent types of care coordination. Our findings highlighted 
many factors related to the patient (e.g., condition 
complexity and severity, where the patient lives and 
whether they’re able to coordinate their own care), the 
healthcare professional (e.g., knowledge and time), the 
healthcare environment (e.g. resources) and society 
(e.g. availability of funding) which influence the appro-
priateness of different care coordination options and 
models. We developed and refined ten illustrative mod-
els of care coordination for rare conditions, which con-
sider different circumstances and situations, using our 
taxonomy [17].

How findings relate to previous research
This research offers insight into participants’ prefer-
ences, the benefits and challenges of different models 
of coordination, factors influencing coordination, and 
barriers and facilitators to coordination in general. 
These findings extend previous knowledge by identi-
fying possible situations in which different models of 
coordination may be appropriate. For example, previ-
ous research has highlighted that some aspects of care 
coordination may be necessary for rare conditions, e.g., 
care coordinators and specialist centres [14]. However, 
there has been little research on the benefits and chal-
lenges of each model for rare conditions and how they 
work in practice. This research extends this knowledge 
by outlining the factors associated with different types 
of coordination and using these factors to develop 
hypothetical models of care coordination which may be 
appropriate in different situations. The evidence-based 
process through which we have developed our models 
supports and extends previous research by demonstrat-
ing how we can use qualitative methods to adapt com-
plex interventions such as care coordination to local 
situations, and how we can involve stakeholders in these 
processes [20].

Previous research has indicated that more care coor-
dination is needed in complex situations (e.g., limited 
patient capacity and clinical complexity) [21]. Our find-
ings concur with this and highlight a range of factors 
that need to be considered when choosing how to coor-
dinate care, including patient, provider, environmental 
and societal factors. Examples of patient factors included 
severity and complexity of condition, where patients live, 
their ability to travel and ability to coordinate care. Find-
ings therefore indicate that it is not ‘one size fits all’, and 
that we should develop models of care coordination that 
consider a range of individual, organisational and soci-
etal factors, rather than just developing different models 
of coordination specific to certain rare conditions. Mod-
els can then be tailored to individual situations; as with 
the hypothetical models proposed here. This may enable 
the delivery of care coordination which is equitable and 
family-centred, as recommended in our previous defini-
tion of care coordination [8]. Tailoring care coordination 
strategies to individual needs would also help to overcome 
some of the previously aforementioned costs associated 
with patients and carers coordinating their own care [7].

Our findings extend previous research by demonstrat-
ing that participants from all stakeholder groups indicated 
a strong preference for nationally commissioned services 
and hybrid models (including hub and spoke models, net-
work models and outreach models), due to benefits which 
include increasing coordination, access to expertise and 
reducing travel. This supports previous research, which 
highlights the potential benefits of specialist services [22], 
hub and spoke models [23, 24] and outreach models [25] 
for different health conditions. However, for rare condi-
tions, our findings indicated that these models may not 
be appropriate in all situations, and in some situations 
patients may prefer specialist care provided locally (e.g., 
if they are unable to travel or do not live near to a spe-
cialist centre). Additionally, specialist services may not be 
appropriate for every condition. These findings highlight 
that different models of care coordination are needed for 
different types of families (i.e., those who live near to spe-
cialist centres, those who live far away but can travel, and 
those who live far away but cannot travel).

These findings indicate that different models of care 
coordination are needed to consider those who are able 
and want to coordinate their care and those who cannot. 
For example, the level/type of coordinator offered (admin-
istrative, care coordinator or clinical care coordinator) 
should vary depending on complexity and the patients’ 
ability and wish to coordinate their own care. However, 
findings indicate that care coordinator roles do not always 
exist in practice and that further resources are needed 
(e.g., specific roles and training pathways for coordina-
tors). Care coordinators are not new and have previously 
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been widely implemented for adults and children with 
chronic conditions and mental health conditions in 
other countries and in the UK [26–30]. The finding that 
patients/carers are sometimes unable to, or do not want 
to, coordinate their own care is consistent with previous 
research that has indicated the negative impact coordinat-
ing care can have on patients and families [7, 31] and of 
the treatment burden more generally [1, 15].

We found that each mode of communication and coor-
dination has benefits and challenges and findings indicate 
that the mode of coordination should consider many fac-
tors including individual preferences and resources avail-
able. Additionally, despite the potential of remote digital 
methods for use in healthcare delivery [32, 33], findings 
indicate that digital appointments must not replace face-
to-face appointments completely in terms of care delivery 
and coordination. In person face-to-face appointments 
were felt to be integral, particularly at key points of 
the patients’ journey (e.g., initial meetings, diagnosis, 
potential deterioration), for certain conditions whereby 
face-to-face appointments are necessary, or for patients 
requiring more in-depth clinical care coordination due to 
additional difficulties. This extends previous research by 
highlighting the limits of remote digital methods of care 
delivery and coordination whilst emphasising the need 
to offer the option for multiple modes of delivery when 
coordinating care for patients with rare conditions.

Strengths and limitations
The findings presented in this article and our resulting 
hypothetical models were developed from a large dataset 
which included participants from a wide range of roles 
(patients, carers, healthcare professionals, charity repre-
sentatives and commissioners), who represented a wide 
range of rare conditions, across different locations and 
sectors. Therefore, whilst it is difficult to capture views 
from every rare condition and situation, these findings 
provide a clear basis for the factors that need to be con-
sidered when developing and evaluating models of care 
coordination.

We found that care coordination is not one size fits all 
and that there are many ways of coordinating care depend-
ing on individual, professional, organisational and environ-
mental factors. Equally, we found variation in preferences 
for different models of care coordination and that each 
model had associated benefits and challenges. Therefore, 
we ended up developing hypothetical models instead of 
actual care coordination models as the findings indicated 
that we may not be able to fully represent all situations, 
domains and options of care coordination if using real life 
examples. However, many real-life examples of different 
aspects of coordination are shown in Walton et al. [17].

Whilst the flow chart has facilitated the development 
of hypothetical models, one limitation is that it has not 
yet been tested or amended for use as a decision-making 
tool or quality improvement tool in practice. Addition-
ally, whilst the development of the flow chart and models 
were developed as a result of data collected from multi-
ple stakeholders, the models and flow chart were not fully 
co-developed with all stakeholder groups, for example 
patients, carers and other knowledge users. However, our 
evidence-based process and the involvement of patients, 
carers, healthcare professionals, charity representatives 
and commissioners throughout data collection and when 
refining the models appears to closely align with the five 
phases recommended for process mapping [20]: whereby 
multiple perspectives from different stakeholders are 
sought, data are then used to develop a map, the map is 
validated by stakeholders and then the ideas are imple-
mented/tested. However, we did not use the process map-
ping approach to develop the methods used in our study.

Implications
Our findings indicate the need for policymakers and ser-
vice commissioners to plan and develop appropriate mod-
els of care coordination which suit different needs, and 
which can be tailored towards different services and indi-
viduals. As we have shown in this article, our taxonomy and 
the findings presented here can be used as a menu to help 
service planners think about how they develop and evalu-
ate new models of coordination whilst considering neces-
sary factors. For example, we present hypothetical models 
of care coordination that could be developed in practice 
and evaluated (e.g., in terms of their cost). It is hoped that 
the CONCORD flow chart (see Additional file 4) together 
with the findings can be used to facilitate decision-making 
processes regarding how care should be coordinated. These 
findings can be used by those involved in service planning, 
and those wanting to evaluate how care is coordinated. The 
findings can be used to inform which models of coordina-
tion may be suitable for use in different situations. This is 
particularly helpful given the complexity of care pathways 
and funding for rare conditions.

Future research
Further research is needed to evaluate the implementa-
tion, effectiveness and cost-effectiveness of real-world 
models of coordination. To do this, further research 
which aims to operationalise and measure care coordina-
tion in practice is needed.

Further research would also be beneficial to evalu-
ate and test the flow chart as a decision-making tool for 
use by policy makers or service planners on a national 
and local level. Co-development with patients, carers, 
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commissioners, healthcare professionals and charity rep-
resentatives may be helpful to ensure that the flow chart 
and models may be feasible for use in practice. If this is 
successful, the flow chart may have the potential to drive 
improvements in care coordination nationally and/or 
locally. For example, future research could explore the 
use of this tool in evaluating and informing adaptations 
to existing care coordination practice or informing the 
development and implementation of new care coordina-
tion strategies in practice. Additionally, future research 
could explore the use of this tool as a decision-making 
tool for patients and their healthcare professionals.

Conclusions
Whilst different stakeholders have different preferences 
around care coordination, each type of care coordina-
tion has associated benefits and challenges. Patient/carer, 
provider, environmental and societal factors influence 
coordination. We demonstrate that it is possible to sug-
gest hypothetical models of care coordination from the 
taxonomy that our findings generated. This process has 
highlighted that different models of care coordination 
may suit different circumstances, and can be used to sup-
port discussion and planning around which models may 
be feasible and desirable in different circumstances.
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