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Abstract

Background: Improving care coordination is particularly important for individuals with rare conditions (who may
experience multiple inputs into their care, across different providers and settings). To develop and evaluate strate-
gies to potentially improve care coordination, it is necessary to develop a method for organising different ways of
coordinating care for rare conditions. Developing a taxonomy would help to describe different ways of coordinating
care and in turn facilitate development and evaluation of pre-existing and new models of care coordination for rare
conditions. To the authors'knowledge, no studies have previously developed taxonomies of care coordination for rare
conditions. This research aimed to develop and refine a care coordination taxonomy for people with rare conditions.

Methods: This study had a qualitative design and was conducted in the United Kingdom. To develop a taxonomy, six
stages of taxonomy development were followed. We conducted interviews (n =30 health care professionals/charity
representatives/commissioners) and focus groups (n =4 focus groups, 22 patients/carers with rare/ultra-rare/undi-
agnosed conditions). Interviews and focus groups were audio-recorded with consent, and professionally transcribed.
Findings were analysed using thematic analysis. Themes were used to develop a taxonomy, and to identify which
types of coordination may work best in which situations. To refine the taxonomy, we conducted two workshops
(n=12 patients and carers group; n= 15 professional stakeholder group).

Results: Our taxonomy has six domains, each with different options. The six domains are: (1) Ways of organising care
(local, hybrid, national), (2) Ways of organising those involved in care (collaboration between many or all individuals,
collaboration between some individuals, a lack of collaborative approach), (3) Responsibility for coordination (admin-
istrative support, formal roles and responsibilities, supportive roles and no responsibility), (4) How often appointments
and coordination take place (regular, on demand, hybrid), (5) Access to records (full or filtered access), and (6) Mode of
care coordination (face-to-face, digital, telephone).

Conclusions: Findings indicate that there are different ways of coordinating care across the six domains outlined in
our taxonomy. This may help to facilitate the development and evaluation of existing and new models of care coordi-
nation for people living with rare conditions.
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Introduction

The complexity of the organisation and delivery of
health care has been further complicated in recent
years, due to the need to manage a higher demand
for health care and the introduction of new technolo-
gies, increased availability of treatments and provision
of care across many settings [1]. These changes and
demand on health care may make it difficult for health
care organisations to manage care [1], for providers to
deliver care, and may make it more burdensome for
patients to receive and engage with their care [2-4].
One potential solution to these challenges is to con-
sider and further develop models of care, such as care
coordination [1]. Enhanced coordination is particularly
beneficial for those with complex conditions such as
chronic [2, 4] and rare conditions [3, 5—8]. Rare, ultra-
rare and undiagnosed conditions are often complex,
and affect multiple body systems and a person’s men-
tal and physical health [9, 10]. Rare conditions require
care from multiple sectors, and health care profes-
sionals. For example, patients may be seen by primary
care, secondary care, tertiary and quaternary care pro-
viders. Whilst individually rare conditions only affect
a few individuals (each condition affects up to five in
10,000 people) [6, 9], collectively the 6000—8000 rare
and ultra-rare conditions together with undiagnosed
conditions affect a significant proportion of individuals
worldwide [11].

Previous research has indicated that a lack of coor-
dination has many negative impacts on patients and
carers living with rare conditions, including on their
physical health, finances, psychological wellbeing,
and social aspects of their lives [12]. A recent scop-
ing review of 154 reviews of common and rare chronic
conditions, together with focus groups with patients,
carers and health care professionals, has defined care
coordination for rare conditions [13]. Findings indi-
cated that coordination for rare conditions has many
components and that there are many different options
for how care can be coordinated [13]. Coordination
was defined as everyone involved in a person’s care
(including the patient and/or family members) work-
ing together across multiple aspects of care to avoid
duplication and achieve shared outcomes. Coordina-
tion would need to be lifelong and involve all parts of
the health and social care system (including different
services, settings, multiple conditions, and transition
between services). It has been argued that coordination
should be family-centred, evidence-based and ensure
equal access for all [13]. The review highlighted many
different components of coordination, including com-
ponents that need to be coordinated (e.g., assessment),
components that inform how to coordinate care (e.g.,
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someone to take responsibility), components that have
multiple roles (e.g., planning) and components that
contextualise coordination (e.g., evidence-based prac-
tice) [13].

In order to better understand and potentially improve
care coordination, it is necessary to identify and
describe the different ways in which care can be coor-
dinated for rare conditions. One way to facilitate the
organisation of care coordination is to develop a tax-
onomy of care coordination for rare conditions. Taxon-
omies are systems used to organise complex concepts
into common conceptual domains and dimensions
based on similarities [14, 15]. Developing a taxonomy
of care coordination for rare conditions would help to
describe different ways of coordinating care. This in
turn can facilitate the development and evaluation of
pre-existing and new models of care coordination.

Taxonomies aim to provide clear definitions [15], and
have been previously used to organise complex health
care concepts including taxonomies of integrated care
[16], health care [17], behaviour change [18], and the
burden of treatment for patients with chronic condi-
tions [19]. For example, the burden of treatment taxon-
omy included tasks that the health care system imposes
on patients, factors worsening the burden of treatment
and consequences of burden from the patients’ point of
view [19].

To the authors’ knowledge, no previous studies have
attempted to develop a taxonomy of coordination of
care specifically for rare or chronic conditions. This
study aimed to develop and refine a taxonomy of care
coordination for people living with rare conditions,
based on learning from the UK healthcare context and
the National Health Service. Whilst there are many dif-
ferent rare conditions and the care needs for each of
these may differ slightly, it is necessary to develop a tax-
onomy that can be used to outline the different options
and then these options can be adapted and applied to
suit different contexts and different rare, ultra-rare and
undiagnosed conditions. We present our findings on
what types of coordination may be appropriate in dif-
ferent situations and the development of hypothetical
models of care coordination separately [20].

Methods
This study is part of a larger mixed-methods research
project which aims to explore coordination of care
for people living with rare conditions [21]. This study
builds on previous aspects of this study [12, 13].

A summary of the methods used in this study are
provided below (see Table 1 for a detailed description).



Page 3 of 25

(2022) 17:171

Walton et al. Orphanet Journal of Rare Diseases

'suonedlignd ul pspn|aul 10U 1M APNis 3yl WOy MaIpylim oym Juedidinied ayi wioly sa1onb 1eyl a1nsus 03 sdais 4001 s “erep dnoib snooy
woly syuedpiied [enpiAlpul BuiAOWSI S313NJLYIP 03 anp 1dsy 3q pjnom [emelpyiim Jo Juiod ayi j1zun dn pa1oa)|0d e1ep Aue ey pawiiojul 21am syuedpied
dnoib sn>04 'UOSeal INOYIIM WL} AUB 1B MEIPYIM PINOD A1 1Byl PUB PasiWAUOUR A||n} ‘[ernusapyuod 1day 99 pjnom e1ep JIayl 18y PaULIOjUl 219M sjuedidinied -
“9DUBAPE U] SWIOJ JUSSUOD US1IIM UINIDJ 0 Payse a1am auoydal|al elA Jo AjjenliA 1ied 3003
oym syuedpiied ‘sdoysyiom 1o sdnolb snooy ‘smalalaiul ay1 Ul 1ed Buiyel 01 Joud SuIo) JUSSUOD USNILIM OM] 913|dUIOD O3 PaXSe 2IaM S|enpIAIpUl PR1d3)as -
‘uoibal [eolydelboab pue A1diuyle ‘abuel abe sy Jaled/uaned
e 3Je ‘sIsoubelp e aAeY A3Y3 JOYIaYM (S91RUIPIOOD OYM PUB IDIAIIS 151[B1DadS) 918D PA1RUIPIOOD 9AIIRI A1 J2Y19UM PapN|dul 953Y] ‘s1aled Jo sjualied JoH -
‘uolbai [eo1ydeiboab pue Ayjepads ‘uonednodo Jlay3 ;papn|oul 95343 ‘sjeuolssajold Jo -
1S2423U1 4193 Bulaisibas usym suonsanb A1jiqibije 01 sasuodsal apiroid 03 payse aiam syuedidiiied [elU10d -
'$1994S uollewiojul Juedpinied USAID a1om pue auoydajal JO |lews eIA (AMH) 494d1easal a1 pal1deiuod syuedidiiled [e[us10d -

"UO1303]|0D e1ep 03 Joud dnoib AIOSIAPE JUSWSAOAUL JUSIed
pue d1ignd G4ODNOD 941 Woly 1ybnos sem apinb d1do1 ay1 Uo 3oeqpas- -

'$9110631ED XIS 31 JO Yoes “UOIRUIPIOOD Japuly Jo djsy
oA0JdWl O} SUOlIePUSWWODaI pue diwapued 6 -gIAQD 241 JO 1ybi| ul suondo 1BY] SI01DB) puE $3DBUS|[BYD PUE SIYSUSq ‘(UONISUR) ‘Dulieys UOeWIOU ‘Uon
4o ssaualendoidde ‘saousiadxa syuedipinied uo paseq arelidoidde pawass -e20| ‘Aouanbaly ‘ssadoe 1ewo) ‘a1ed BulleUIPIO0D JO SAeMm) UOIRUIPIOOD 218D

sBulpuy Jayiaym ‘Buiyihue passiw pey am Jayiaym uo syduwiold papnjpul pue o s393dse o) s9duala)aid ‘a1ed paleulplood Jo suoliedljduwl ‘Sied paleulpiood
AUWOUOXe] Y1 Ul PayiIusp! sa110ba1ed XIS 2yl punoie paseq sem spinb 21doy sy - Jo sedusuadxa siapjoyayels buipnjpul so1dol Jo sbuel e UO pasndo) suonsaNY -
(¢S (1S xipuaddy 1| 9|y [euoippy) apinb d1doy dnoib snooy (7) pue sapinb

xipuaddy :z 9|y [euonippy) sdoysyiom ayi 1oy apinb d1dol auo padojpnap apn - d1dol malalaul (1) :sapinb d1do) oml padojaasp am ‘Auouoxel 9yl dojaasp o] -

UOIBUIPIO0D 318D JO S3dAY JUSIRYIP UM 2duaLadxe ‘S9be ‘9101 ‘UOIIPUOD ‘YN JO BaJe—SsIaied/s1usned Jo4 -
UOI1BUIPIO0D 318D JO S3dAY JUIRKIP Yum 2duaLadxa ‘9jo1 qof “Hn 3y Jo eate—saAneluasaldal A1Leyd/SIaUolssILIULI0d/S[euolssajold a1ed yijeay 4o -
S21IS110RIRYD
Buimolos aya buisn pajdwes Apaisodind am ‘painided a1am as11adxa pue 95ULIAX3 JO SBURI SPIM B PUE 21BD PIIRUIPIOOD JO S|9POU JUDIDYIP 1BY1 2INSUS O]
L2112 bujdwps
$31S SHN N0y yum diysiaunied ino ybnoiyl suanpy -
JUSWIRSIISAPE APNIS 101035 AIRIUN|OA -
eIPaW [BID0S UO SLSAPY -
UonReNAUL jlew3 -
:Bulpnjpul ‘spoyiaw Jo abuel e Huisn paynidal aiam syuedidiied
SPOYIaW JUWIINIDSY
SI9UOISSILUUIOD JO S9AIRIURSIADI AJIRYD ‘S|uUOISSD)
-01d 31eD Y1jE3Y ‘UOIIPUOD PISOUBRIPUN JO SiRJ-BJYIN ‘S1RJ B YUM SHNPE JO UaIP|IYD JO SIusied/siaied ‘SUOIpUOd pasoubelpun J0 aiel-eiljn ‘aJel YlIM sjusied -
(81 Jopun syuedidied HUINIDSI SANSS| [EDIY19 01 SNP PIPN|DUI 10U SIdM UIP|IYD) J9A0 IO 8| -
90 01 papaau siuedpinied ‘Apnis 1no u) a1edipiied o)
DL ANjIqIbIT
(243 Y3[eay U0 SN0 Atewld e Yum) 101235 PIIYL PUB 318D [BID0S ‘SHN SU1 $S0J0e UONBUIPIOOD) -
Apnis paseq M -
"92ualadxe wused syl asiwndo pue ‘sad1AJeSs 918 yijeay aroidw
01 9|g1ss0d 9 Aewl 11 SUOIIPUOD SJeJ JOJ 24D JO UOIIBUIPIO0D JO UOIES|UBBIO 91 UO SMIIA,S|eUOISSj0Id 218D Yijeay pue sialed ‘siuaiied buipueisiapun Ag °[97]
142123531 9DIAISS 918D Y1jeay Ul uenioduwl Apeindinied i ydiym ‘UoneUIpIo0D S4ed JO 92USHRAXS 1SOW SU1 YUM SISP|OYS3R1S SAJOAUI 01 SN PI|GRUS SPOYISW SAI1RY
-llenb ‘Ajleuonippy [G7 ‘v¢] 1daDU0D Pa1adeyINW e S YDIYM UOIIRUIPIOO0D JO Bulpuelsiapun Yyidap-ul 10U 10j PaMO||e A3l Se PISN S1am SPOYISW SAIELIEND -
“Auiouoxe) pasodoid syl suyal 01 Pa1ONPUOD UYL a1am SAOYSHIOA AWOUOXE] [eIUl Ue dOJaASP O PR12NPUOd a1om sdnoib
SND0J PUB SM3IAIIUL 1114 *(| “BI4 995) ss900.d 96e1S-0M] B Ul PR1ONPUOD Sem pue (sdoysyiom pue sdnoib sndoj ‘SmalAlalul) SPOYISW AR eNb pasn Apnis unQ -
‘S9IUIOUOXe] dOj9AdP 03 Pasn Ua3q aney saydeoidde [G7 47 ‘61 ‘GL] dARleND pue [€7 ‘77] 9AIRRIIIUBND Y10 A|SNOIASI -

SDIYID PUB JUSUIINIDRI—INP30Id

Solnses|p

a|dwes

Bumag

ubisaq

(sdoysy1om) Awouoxe) jo Juswauyay (sdnoib sndoy pue smalalalul) Awouoxe) jo Juswdojpnag

ApN3s SIY3 Ul pasn spoyiaw ay3 Jo uondudsap pajielsd L ajqeL



Page 4 of 25

(2022) 17:171

Walton et al. Orphanet Journal of Rare Diseases

‘(€ 91y [euonippy) sbulpuy

9y1 JO uoneiuasaidal [ediydelb e 91eaid 01 (S9NI[IGISsOd MaN) J01ell|Ioe) diydelb e
01 1Uds Bulaqg 01 Jold PIsLBWUINS PUB SS3UYDBNOIOY] 10} PIXIBYD 219M SIION -
‘suoydedig pa1dAious ue Buisn papiodas a1om SAOYSHIOM -

*SUOISSNOSIP 413U UO dNoJb UDes WOl ¥0eqpas) PaAIddai

pue dnoib utew sy Ul pausAuodai syuedidinied ‘sdnoib 1noxesiq syl Jay -
“(HY ‘WS

') 1931 910U U0 PUR (YOI 'HI ‘MH) 4018|158} SUO pey dnoib 1noxeaiq yoeg -
'sdnolb 1noyealq 221y1 03Ul Hids a1om syueddilied -

"ALIOUOXE] 31 JO SBuIpUY 9yl Paul[INO

Uo1ym doysyiom a1 01 1old O3PIA UIW-G | B 3UaS a1om syueddinied doysyIop -

1871 1 OAAN

BuIsSN PaPOd PUB JUSWUOIIAUR B1EP 2IN3S §,A1ISISAIUN SY1 Ul PRIOIS S1aM leq -
“(sUonIPUOd 2Y1Rads JO SSWRU SYI—SSaUSIRI JISY) 01 aNp pue sade(d ‘saweu
Buipn|pur) pasiwAuoue Ajjnj pue AJeINdJe 10} PaXdaYD 249M sydidsuel] -
‘paqgudsuei) A|jeuoissajoid pue (suedidinied woly 1USsSUOD Yum) suoydeldip
p=1dAIouUs ue buisn papiodai Ajjeubip siem sdnoib sndoy pue SMaIAISIU| -
(WS L-611

obuel) (3eaiq e buipnpul) Yyibua) ur sinoy a1yl 01 dn a1am sdnoib snoo-
'$S2UISNG J0) 9dANS BUISN PS1ONPUOD 219M OM) PUE ‘) 9y Ul $9111D OM] Ul
90PJ-01-928) 2JaM sAdNoIb sNd0y oM “(H3J) sANoIH SND0J Y3 JO SUO PAAISSGO
194D1easal pIIYL Y “[£] (S910U J001 J3YDIeasal SUO PUB ‘Paell|IDR) 19YDIea5al
2u0) sdnolb sNd0J INOJ Y1 PAIDNPUOD (S PUB AMH) SISUDIBISI OM] -

“(UIW 7/~ 9buel) Jnoy suo Ap1ewixoidde paise| SmalAIaIUL oY -
'soduaig.d syuedpipied

uo Buipuadap ‘(€ = u) 92e}-01-228} 10 (/7 = U) suoyd Aqg ae|d 3001 SMaIAIRIU| -
"SMIIAISIUI Y1 PRIDNPUOD (AMH) JBY21e3S3l 2UQ -

UOI123]|02 BJeP—23INPad0.d

(sdoysyiom) Awouoxe} jo Juswauyay

(sdnoub sndoy pue smaialiul) Awouoxe) jo JuswdolaAag

(panupUOd) | 3jqey



Page 5 of 25

(2022) 17:171

Walton et al. Orphanet Journal of Rare Diseases

}2egPa9y SIY1 YUM SUl| Ul PIpUSUIR SeM AUIOUOXe) Y] -

“UleWOp 9pOW ay3 JO s13adse Ajiie|d> 01 pasu oyl pue Aduanbaiy Jo [spow
PLIGAY € ‘UoieUIPIO0D aJed Ul Aejd siaied/siusiied pue sailieyd Jeyl s|oi syl
asiseyduls 01 pasau ay} ‘a1erdoidde a1sym uonLIOge||0D Ul JUSWSA|OAUI J01D3S
PJIY1 JOJ PaU 2] S[PUOISS940Id US9MISQ SUONBIOJE||0D WO SI9Jed/s1usiied
9pN|DUl 1Y SUOIIRIOge||0D INO d1eiedas 01 paau ay3 pa1ybljybiy osfe sbulpul -
‘Buojay| sI a1ed 1ey) pue ‘(s1d9dse [puonesNpPs

pUE [BID0S S9PN|DUI OS[e) [EIIPAW ISN[ 10U S| 24ed 1ey) 3siseydwa 01 paau ayy

OUIPN|PUL ‘AUIOUOXEY 3U1 UIYIM Paylie|d oG 01 s1dadse Ay paiybijybiy sbuipul -

‘AlWouoxe] a1 asljeuy pue

SUYaJ 01 PasN aJom AUIOUOXeY 91 Ul BUISSIL 91om 1ey) s12adse Uo }oeqpas -
‘61-AINOD

Jo 12edwl pue s159dse BUISSIW ‘UOIeUIPIO0D BUIDUSN|UI $I01DB) ‘UOIIBUIPIOOD JO
[9pow ay3 Jo Sabud||ey> PUe S1YaUaq ‘UOIIRUIPIOOD JO [9POW 31 JO S9dULRAXD
J19y1 buipunouns sswayy 01Ul padnolb pue papod alom $310U dOySHIOM -

‘doys}iom sy 01 Jold AWOUOXe] Y} U
32eqpPasy paplrcid pue sbulpuy AWOUOXe] 8yl pamalnal dnolb AIosiApe Jusu
-oAj0nul JUBIed D1Ignd GYODNOD PUe Wesl HODINOD JopIM U1 ‘A|leuciIppy -
"Aulouoxe] IO woly buissiw suondo
Jofew Ou a1am 243Y1 18yl 2Insus 01 [L 7] sbulpuy Asains Aieuiwijaid pue
[€ 1] maira1 Buidods G4ODNOD Y3 O3 UoI1e|al Ul SBUIpUy JNO PIMIIASI IAA -
[71] ss920ud [enuew e Buisn $2135L2120ipY2 3yl dnoi (9)
(218 Pa3RUIPIOOD
10} $21151910RIRYD AIOJRUIWILIDSID PUE SD1ISHIS1DRIRYD UOWILOD AJIUsp! 01 pay
-13USPI Q| ||IM SDURIBYIP PUB SINLIB|IUIS) SD1ISL2IDDIDYD UOWLIOD AJlnuap) (S)
sdnolb snooy
puB SM3IAIRIUI 9Y1 WOy sbulpuy buisn ‘Aisspjo 01 51210 jo 1o5qns b Aiuapy (1)
sbuipuy Q4OINOD
191483 pue sdN0IH SND0J PUB SMIIAISIUI WO SBUIPUY INO UO AUWOUOXE] 93
paseq 9 "yoeoidde [enidaduod-jeduidus ue pasn sp yapoiddp asooy) (€)
(pesijeuy og 01
199W 01 SPI3U AWOUOXE) 91 1eY1 SIUSWSIINDJ) suonipuod buipua Annuap) (7)
Awouoxey ay3 ul
SD1ISLI1DRIRYD JO 921042 9yl WIOJUL [|IM 1BYL D1ISLS1DIDYD-DIaW 3yl Ainuap) (1)
:pamol||0f 31am [| €] uawdojanap
Awouoxe) Jo sabels xis padojansp Usad pey sauayl-gns PUe saulayl 92UQ -
‘Awouoxel e
dojoasp 01 pasn pue sI0YiNe-03 AQ PasSNISIP 2J9M SaUIRYI-NS PUR SaUIDY] -
‘(UoneulpIood
JO 9POW PUB UOIIRUIPIOOD O} 55920 ‘UONBUIPIO0D J0) S9|IqIsuodsal ‘swiea)
Buisiuebio Jo skem ‘21ed buisiuebIO JO SAem) PRO[SASP DI9M SDUIBYL DAl -
(o ul
pPagusap) (s|epow dojaasp 031) sapod bulAjjenb uo elep ay) 10} SSWAYI-gNs
puUe saWay) JO ULWdOaASp () ‘(suondo Awouoxey [eiiul dojaasp 01) uon
-BUIPIO0) JO $103dSe UO elep aY3 J0j S2USYI-gNS pue Sy Jo Juswdojansp
(1) :s9be1s OM] Ul UOP SeM SIY) ‘e1EP JO JUNOWE 9618| Y1 USAID [0€] SIsA|eue
Jiewayl buisn sawayl-gns pue sauayl olul padnoib uayl a1am sbuipuld -
"Do916R 249M (SSP0D 95N 01 USLM/IUBSW S9POD 1BLM/PISN 249M S9POD MOY UO
"6°9) saiduedaidsip Aue pue passnosip sem BUIPOD “(e1ep Y1 JO 907) 1dudsuely
dnoib sN20j SUO PUR SMIIAISIUL XIS PIPOD (SY) JSU2IRSI PUOIDS f “(MH)
sydudsuell dnoib SNdoj pue MIIAISIUL [[B 9POD 0} PISN SEM YIOMAUIeL) Y] -
“(UoneulpIo0d BuUSNYUI
10128} ‘S101811|10B) PUE SIBLLIEQ ‘S9BUR||eYD pUE S1Yauaq ‘saoualajaid) sapod
Jayl[enb pue (S5922€ JO SPOYIDUL ‘SDIAISS U9aMI1aq Uohisurll ‘Aousnbalj ‘aioym
‘Bulleys UONRWIOUI 'SPOW ‘PIAJOAUI S| OYM ‘SadA1)uoiIruIpIO0D a1ed JO s1dadse
UO S9POD PIPN|DUI }IOMIUIRL) Sy "Paalbe pue padojaAsp Sem yIomaulel)
BuIpOd W (SY/MH) S194ydieasal om Ag A[9AIDNPUI PIPOD S19m S3ALDSURIY MIIA
-J91UI XIS *[67] @Wel) Bulpod [eiiul ue dojaasp 01 pasn sem Bulpod aAlNPU| -
[S1] 1uSWIdO]2ASP AUWIOUOXE] JO) SUOIIEPUSWIIOD] YIIM
aul| Ul ‘e1ep dnoib sN20J pue MaIAISIUL 9SAJBUR O] PISN SeM SISA[eUE DI1eWSY | -

SIsAleuy

(sdoysyiom) Awouoxe) Jo JuswauLdY

(sdnoub sndoy pue smaiasa1ul) Awouoxe) jo JusawdojdnsQg

(panunuod) L ajqey



Walton et al. Orphanet Journal of Rare Diseases (2022) 17:171

Page 6 of 25

Interviews with
national and local
stakeholders (n=30)
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Develop proposed taxonomy

h 4

(consisting of adult

and charity
representatives)
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<
<

A 4

Finalise proposed taxonomy

—

Fig. 1 An overview of the two stages involved in this research

Design

A two-stage study using qualitative methods was con-
ducted (see Fig. 1). In stage one, interviews and focus
groups were conducted to develop a taxonomy. In stage
two, workshops were conducted to refine the taxonomy.

Setting

Our study explored care coordination in the UK, across
different sectors; with a focus on health care and the
National Health Service.

Sample

Participants were recruited purposively using a range
of methods including advertisements throughout the
voluntary sector and advertisements through our part-
nership with four NHS sites. We recruited a range
of individuals with experience of rare conditions,

including patients, parents/carers, and professionals
(health care professionals, charity representatives and
commissioners). Participants took part in interviews
(n=30 professionals), focus groups (four groups of
6—8 patients/carers) [27] and workshops (one patient/
carer, and one professional; approximately 15 partici-
pants in each workshop). For patients and carers, we
selected participants based on the area of the UK they
lived in, their condition, role, age, and experience with
different types of care coordination. For healthcare
professionals, charity representatives and commission-
ers, we selected participants based on the area of the
UK they worked in, their job role (to reflect a range of
different job roles) and experience of different types of
coordination. Eligibility criteria, recruitment methods
and sampling criteria are provided in Table 1.
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Procedure

Study adverts included details of the researcher’s con-
tact details and asked individuals to get in touch via
email or telephone. Interested individuals contacted the
researcher and were provided with an information sheet.
Participants were asked to sign consent forms in advance
of the interviews, focus groups and workshops. Partici-
pants were informed that their data would be kept con-
fidential, fully anonymised and that they could withdraw
without reason.

To develop the taxonomy, one researcher (HW) con-
ducted interviews with health care professionals, com-
missioners and charity representatives. Two researchers
(HW/AS), with a third observer (EH) conducted four
focus groups with patients and carers (two face-to-
face and two virtual). Interviews and focus groups were
recorded with consent, professionally transcribed,
checked for accuracy and fully anonymised. To develop
the taxonomy and identify different ways of coordinating
care, we used an interview topic guide and a focus group
topic guide (Additional file 1: Appendix S1). See Table 1
for further details.

To refine the taxonomy, we held workshops with
patients, carers, health care professionals, charity repre-
sentatives and commissioners. We developed a workshop
topic guide (Additional file 2: Appendix S2) to determine
if the findings were appropriate and comprehensive.
Workshop participants were sent a video outlining the
findings prior to the workshops. Participants were split
into three breakout groups and asked to discuss the find-
ings for each of the six taxonomy domains. Workshops
were recorded and notes were taken. Notes from the
workshop were also used to produce a graphical repre-
sentation of findings.
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For a more detailed description of our procedure,
please see Table 1.

Analysis

Thematic analysis was used to analyse interview and
focus group data. In line with recommendations for tax-
onomy development [15]. Inductive coding was used
to develop the coding framework [29]. Two research-
ers (HW/AS) initially coded six interview transcripts to
develop and agree a coding frame. The coding framework
was then used to code all interview and focus group tran-
scripts by one researcher (HW). A second researcher
(AS) also coded 20% of the data. Findings were discussed
and agreed. Findings were then grouped into themes
and sub-themes. Given the large amount of data, this
was done in two stages: (1) development of themes and
sub-themes for the data on aspects of coordination (to
develop initial taxonomy options), (2) development of
themes and sub-themes for findings relating to which
models of care coordination work in different situations
(described in [20]). Themes were discussed by co-authors
and used to develop a taxonomy. Findings were also used
to explore which models of care coordination may be
appropriate in different situations and to develop hypo-
thetical models of care coordination (these findings are
described elsewhere in [20]).

Once themes and sub-themes had been developed, we
followed six stages of taxonomy development to develop
the proposed taxonomy [32]: (1) Identify the meta-char-
acteristic (focus of the taxonomy), (2) Identify ending
conditions, (3) Choose approach, (4) Identify a subset of
objects to classify, (5) Identify common characteristics
and (6) Group the characteristics [14]. Table 2 outlines
how we applied these six steps.

Table 2 Description of how we applied Nickerson et al’s [31] taxonomy development criteria

Step Our process

1. Identify meta-characteristic

2. Identify ending conditions Our ending conditions:

Meta characteristic = different ways in which care can be coordinated for rare conditions

1. Not merging or splitting any objects in the last iteration

2.Having at least one object (type of coordinated care) under every characteristic of every dimension
3. Not adding any new dimensions or characteristics in last iteration

4. Uniqueness of dimensions, characteristics and cells

3. Decide on approach

4. Use a subset of objects to classify

We used an empirical-conceptual approach. We based the taxonomy on our findings from interviews and focus
groups and earlier CONCORD findings

We used themes and sub-themes from the interviews and focus groups as objects to classify. The sub-themes

outline types of coordination that can be used as objects (e.g., nationally commissioned services and condition-
specific clinics). List of ‘objects’ (example ways of coordinating care) were identified from themes and sub-themes

5. Identify common characteristic

Similarities and differences were identified to identify common characteristics and discriminatory characteristics.

These were identified through the summaries of themes and sub-themes

6. Group characteristics using a
manual or graphical process

We used a manual process to group characteristics into domains to form the first draft of the taxonomy
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To refine the taxonomy, we coded workshop notes and
grouped them into themes (see Additional file 3: Appen-
dix S3 for a visual representation of workshop findings).
Findings were used to amend the taxonomy. See Table 1
for further details.

Results
Participant characteristics
This study included 77 different participants (two partici-
pants took part in both a workshop and interview/focus
group). Participants included patients, carers, health care
professionals, commissioners and charity representa-
tives. Overall, data from 52 participants (30 individual
interviews, 22 focus group participants) informed the
development of the taxonomy. Data from 27 workshop
participants informed the refinement of the taxonomy.
Demographic characteristics are shown in Table 3.
Whilst it would not have been possible to represent all
6000—-8000 conditions within our study, the patients, car-
ers, healthcare professionals, charity representatives and
commissioners that took part in our study were selected
to represent a range of different rare conditions (includ-
ing different characteristics, presentations, and models
of care coordination). Additionally, professionals, char-
ity representatives and commissioners were able to draw
upon experiences of working across different types of
rare conditions. Examples of groups of rare conditions
included in this study included rare skin conditions, rare
chromosome conditions and rare autoinflammatory con-
ditions. We sampled a range of different rare, ultra-rare
and undiagnosed conditions to ensure that our sample
was as representative of care coordination for rare condi-
tions as possible. We included a range of different pro-
fessionals with different job roles in our study, including
health and social care professionals (e.g. consultants from
different disciplines, allied health professionals, genetic
counsellors, pharmacists, psychiatrists, GPs), charity rep-
resentatives (with various roles) and national and local
commissioners (see Table 3 for details).

Taxonomy of care coordination for rare conditions
Our final taxonomy of care coordination consists of six
domains: (1) ways of organising care; (2) ways of organis-
ing those involved in a patient’s care; (3) responsibility for
coordination; (4) how often appointments and coordi-
nation take place; (5) access, and (6) mode (see Table 4).
Each domain outlines different ways of coordinating care
(labelled ‘sub-domains’). Within each way of coordinating
care there are different options (labelled ‘options’).
Within the next section we will present each of the tax-
onomy domains and their sub-domains in turn. Example
quotes for each of the six domains are shown in Table 5.
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Domain 1. Ways of organising care

Our findings highlighted different ways of organising
care. Options ranged from local care provision where all
care is delivered locally, through to care being delivered
in a single national centre that serves all patients in the
country with a particular rare condition. Figure 2 pro-
vides a summary of the different ways of organising care.

Nationally centralised

For nationally centralised services, we identified differ-
ent examples of nationally centralised care where care
is delivered or coordinated centrally. Central delivery
of care can either take place in one nationally commis-
sioned centre/service (such as rare disease centres or
condition-specific centres) or a network of multiple ser-
vices or centres.

Hybrid

We also identified some ‘hybrid’ options, which combine
both national or regional specialist and local care. Hybrid
options include hub and spoke networks, and outreach.
There are different types of hub and spoke models. For
example, in one type of hub and spoke model of care,
the national centre or centres (hub) coordinate care but
the actual care delivery happens at a local hospital or GP
(spokes). In other types of hub and spoke models, the
national centre (hub) provides some care delivery, but
other aspects of care are delivered at local hospitals or
GPs (spokes). There are also different types of outreach
models. Examples of outreach models include outreach
clinics (e.g. local outreach clinic, specialists travelling to
provide joint clinics with local team, specialists provid-
ing care locally) and outreach relating to care coordina-
tion (e.g. outreach model of clinical case management in
mental health practice, coordinator doing outreach work
with local providers and GP and coordinator travelling to
provide care locally). Outreach models relating to educa-
tion included specialist teams providing support for local
teams (e.g., education to raise awareness, providing guid-
ance and supervision, email hotline, training, opportuni-
ties for local providers to shadow clinics, and formalised
agreements that specialists will answer GP queries).

Local

Findings highlighted the importance of specialists being
involved in care for rare conditions. However, findings
also indicated that routine care and non-standardised or
tailored care should be delivered locally, and that regu-
lar contact with local professionals would be useful. On
the other hand, some focus group participants reported
wanting all of their care to be delivered locally, or region-
ally. For some, there was a lack of local care provided.
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Table 3 Demographic characteristics of participants
Development of taxonomy Refinement of taxonomy (n=27)  Total
(n=52)
Interviews Focus groups Patient and carer Professional
workshop workshop
Number of participants 30 22° 12 15 79(77
different
people®)
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 professionals<" 15 N/A N/A 17
Health care professionals employed by charity 2 N/A N/A 4
Charity representatives®” 5 N/A N/A 13
Commissioners 3 N/A N/A 6
Multiple professional roles® 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
Diagnosis'
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 Il
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 19 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 19 3
Ethnicity
White N/A 19 12 N/A 31
Other N/A 2 0 N/A 2
Not specified N/A 1 N/A 1
Who coordinates care?
Patient/carer N/A 17 10 N/A 27
GP N/A 1 N/A 1
Member of health care team N/A 1 N/A 1
GP and patient/carer N/A 2 1 N/A 3
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Table 3 (continued)
Development of taxonomy Refinement of taxonomy (n=27)  Total
(n = 52)
Interviews Focus groups Patient and carer Professional
workshop 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

2 Initially had 23 participants but 1 withdrew their data post focus group
PTwo of the interview participants also took part in the workshops

€ A range of health care professionals were included within our sample. Job roles included: consultant (various specialities), specialist nurse, GP, allied health
professionals (speech and language therapist, physiotherapist, occupational therapist), genetic counsellor, pharmacist, coordinator, psychiatrist

9 Charity representatives were from a range of charities which represented patients with rare conditions

€ 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

fWe asked participants if they attended a specialist service or not. Responses may include seeing specialists in their condition in addition to specialist services

9 Role covers both locations

P 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

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

Our findings highlighted different ways of organising
those involved in a patient’s care (including professionals
involved in a patient’s care, the patient and their family).
This includes two types of collaboration: collaborative
working between professionals, and collaborative work-
ing between professionals, patients and carers. Options
ranged from collaboration between many or all of the
individuals involved in a patient’s care, to collaboration
between some of the individuals involved in a patient’s
care, to a lack of collaborative working (see Table 4 for
examples). Workshop findings highlighted that COVID-
19 may have offered new opportunities for collabora-
tion, such as the ability for local team members to dial
into multidisciplinary team meetings. Figure 3 provides a
summary of the different ways of organising teams.

Collaboration between many or all of those involved

in a patient’s care

Examples of collaboration between many or all of the
individuals involved in a patient’s care includes condition
specific clinics (for example those organised and led by
individual health care professionals and those delivered
as rare disease or specialist clinics) and multidisciplinary
meetings held between all professionals (and the patient/
carer where appropriate). Different types of condition-
specific clinics exist, ranging from: multidisciplinary
team appointments including all professionals (and the
patient/carer where appropriate); one stop shops where
patients receive all care in one place at the same time;

multidisciplinary clinics that involve professionals see-
ing patients both together as a team but also separately;
and carousel clinics whereby the health care professional
moves around whilst the patient stays in the same room.

Collaboration between some of those involved in a patient’s
care

One example of collaboration between some of the pro-
fessionals involved in a patient’s care is joint clinics.
Joint clinics consist of a couple of professionals work-
ing together to provide care. For example, joint clinics
consisting of an adult and a child provider; joint clinics
consisting of multiple consultants; and joint clinics con-
sisting of specialist and local providers. Additionally,
close working between different professionals may occur
(e.g. paediatrician contacting adult provider when the
patient is ready to transition to adult care).

Lack of collaborative working

In some cases, examples demonstrating a lack of collabo-
rative working between those involved in a patient’s care
were identified, including a lack of multidisciplinary team
clinic, lack of transition methods and lack of ownership.

Domain 3. Types of responsibilities and roles needed

for care coordination

Our findings highlighted different types of responsibility
and roles involved in coordinating care for rare condi-
tions (administrative, formal and supportive roles) across
health care, social care and voluntary sectors. Figure 4
provides a summary of the different types of responsibil-
ity and roles.
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Table 5 Example quotes (from interviews and focus groups) for each of the six domains

Domain Sub-domain

Example quote

Ways of organising care National

Hybrid

Local

Ways of organising those involved in a patient’s ~ Collaboration between many or all of those
care (including professionals and patient and/ involved
or carer)

Collaboration between some of those
involved

Lack of collaborative working

Responsibilities Administrative support

Formal responsibilities

"Yeah, we've been running our multi-specialty clinics
for about 18 months now in our new Rare Disease
Centre” (interviewee, health care professional)

“So, [Place 3] is our lead paediatric centre, so they see
all the local [Place 3] patients, and they are our hub,
we are a spoke, so we look after the patients locally in
[Place 2]. But [Place 3] very much do like the guide-
lines that we follow and everything like that, and they
are available to contact [...] and like | said once a year
they will see every patient in our clinic” (interviewee,
charity representative and health care professional)

“| live in deepest darkest, it's rural [Region 1], nearly
as far away from the central hospitals of [Place 3] and
[Place 2] as you can get. So I want all my care in the
community and that of my son, | want everything
down here, because you know, there’s no public
transport, there’s no, | mean, literally there are no
buses where we live, anywhere. To get anywhere,
yeah, there’s just nothing. And so we need something
that is definitely in the community, and also com-
munities can be very different” (interviewee, patient
group representative)

“The [rare condition x] clinic does try to address
some of those deficiencies by providing a platform
for coordinated care. [...] they can come to the clinic
here and see six different specialties simultaneously,
and those different specialties can then try and
formulate a care plan which incorporates aspects of
each specialty’s contribution” (interviewee, health
care professional)

“But what we try to do is to ensure that there is a joint
transition clinic between the paediatrician and the
receiving adult clinician and a visit to the hospital,
which is usually supported [...] by one of the workers
from the children’s unit” (interviewee, commissioner)

“My experience currently of coordinated care is that
there is none. It sounds like a complete and utter
fantasy to me” (focus group participant, parent/carer)

“We've got an admin person and she’s quite instru-
mental at helping us set those up as well [....] so
that’s a useful, really useful resource that we have”
(interviewee, health care professional)

“Yeah, we have a—when a patient is new to the
service they'll get given quite a lot of contacts,
including our health email” (interviewee, health care
professional)

“there could be a stratified level of lead with a, sort
of, triangle, an upturned triangle with a base at the
bottom, the pinnacle at the top, and then, actu-

ally, the other way around, that the digital is at the
bottom along with the smallest amount of care, and
then, you know, you might have a patient requiring,
you know, a quarterly or even a monthly telephone
call with the coordinator or the community nurse,

or whatever. [...] Certainly, you start with digital and
then you would have a monthly phone call or a quar-
terly phone call depending on what the anticipated
need of that patient is, and then it could be escalated
up as required” (interviewee, commissioner)
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Domain Sub-domain

Example quote

Supportive roles

How often care appointments and coordination  Regular
take place

On demand

Access to records Full access

Restricted access

Mode of contact Information sharing

“| guess it’s fairly, sort of, just everyone, sort of, chip-
ping in, but | guess, obviously, the consultant’s there
and, ultimately, they will try and.... You know, if we're
struggling with it, then they might, sort of, take more
control of that conversation and be, like- or suggest,
"Why don't you do it like this?”but, generally, it's, kind
of, us just, sort of, negotiating between ourselves”
(interviewee, health care professional)

“| think that a GP is the closest thing | have to a

care coordinator [...] feel like they might be best
equipped to sort of coordinate care if they had more
time and training to do it or even budget to do it”
(focus group participant, patient)

“but they [patient support groups] are very good at
picking up the pieces, supporting patients and pro-
viding information that the health care professionals
don't provide, so they're key | think” (interviewee,
health care professional)

“I'm pretty much [Name 1]'s care co-ordinator. She
sees about 15 to 16 different specialists” (focus group
participant, parent/carer)

“so there could be kind of like different levels of how
often you need to see people, but | think definitely
for us it would be that it would be ongoing at the
minute” (focus group participant, parent/carer)

“I find sometimes if you have yearly or six-monthly
appointments time and time again, they can be a bit
fruitless” (focus group participant, patient)

"Well, that gets us back to the electronic patient
record, doesn't it? you know, ideally, | think there
should be an electronic patient record that is acces-
sible to everyone involved in someone’s care. Unless
that is available, communication always ends up

as a weak link, doesn't it?" (interviewee, health care
professional)

“l just want it to be shared with me, and it can’t,

and they never let you see everything” (focus group
participant, patient)

"Yeah, so in essence, the way...what I've just really
said, | think the information needs to be available to
all who need to have it, obviously with appropriate
restrictions” (interviewee, health care professional)

" would like something like that on my health
records of who wants to look at it, with a little bit of
why, then yes, I'l just tick yes, but also, I'd like a list

of who has accessed it. [...] Because | want to know
who's reading my, you know, someone did say at one
time, “Oh, the psychiatric team are looking at your
notes,’ | haven't given them permission to do that.
[...]You know, why are they looking at my notes and
for what reason?” (focus group participant, patient)

“Well it is having it, so basically so there is communi-
cation from one place to thenext. [...] if everything's
joined up beautifully electronically, that'll be there
anyway almost” (interviewee, health care profes-
sional)

“it’s really helpful that there’s a sort of overarching

operating policy or operating manual for any service”
(interviewee, commissioner)
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Domain Sub-domain

Example quote

Care and coordination appointments

“there needs at least to be a connection with a mul-
tidisciplinary physical structure [...]. And otherwise
the coordination of care could also be digital, as we
said beforehand. You know, it could be on the cloud”
(interviewee, health care professional)

“a new diagnostic result. | think this requires face-
to-face contact with, you know, an expert or a
coordinating clinician. This is, you know, it's like giving
someone a new name. So, | think it is very important
that there’s a face-to-face contact with a medical
professional when this happens. Then | think there is
a need for face-to-face contact when there’s a new
kind of clinical or medical complication, but that
face-to-face contact need not necessarily be with the
coordinating clinician; that could be with the relevant
clinician” (interviewee, health care professional)

Administrative support

Administrative support for appointment organisation
was highlighted as important. Additionally, having a
point of contact for patients and having a point of contact
for other professionals was felt to be important. Some
patients and carers highlighted that they do not currently
have a point of contact. Different options were high-
lighted in relation to who should provide administrative
support (e.g. administrator and patient/carer, administra-
tor, charities, automated support) and who should be the
point of contact for patients (e.g. clinicians, administra-
tors, charity workers).

Formal coordination responsibilities

Formal coordination responsibilities across three roles
were identified: (1) those conducted by a coordinator,
(2) those conducted by a clinical lead in secondary/ter-
tiary care, and (3) those conducted by a GP in primary
care.

Our findings highlighted many roles of a care coordi-
nator (e.g., liaising with health care professionals, coor-
dinating the MDT and aspects of care across different
sectors, trusted named person for the patient, owner-
ship, quality assurance and planning). Many different
types of coordinators were identified: (1) administra-
tive coordinators, (2) care coordinators and (3) clinical
coordinators. Administrative coordinators are individ-
uals who arrange MDTs and clinics (e.g. patient/car-
ers, non-medical professionals, charity employed social
workers, nurse or allied health professionals). Care
coordinators are individuals who have a formal/profes-
sional role for coordinating care in addition to system
and condition knowledge (e.g. specialist nurses, allied
health professionals, hospice/community nurses, social
care professionals, non-medical professionals, charity

employed social workers and transition coordinators).
Clinical coordinators are individuals with sufficient
clinical expertise to coordinate complex cases (e.g. doc-
tors or GPs).

Our findings highlighted many roles of a clinical lead,
including overseeing or managing care in a service,
clinical case management, supervision of professionals,
decision-making about extent to which different levels
of coordinator are needed, and delegating and ensur-
ing accountability of responsibilities. Clinical leads were
identified from a range of roles (e.g. consultants, disci-
pline-specific clinical leads, paediatricians (e.g., hospital/
community), the patient’s favourite doctor, a specialist
nurse, or geneticists). Some patients and carers reported
that they did not have a clinical lead responsible for their
care.

Findings highlighted that GPs may have the potential
to be involved in coordination in numerous ways, includ-
ing as a coordinator (e.g. making appointments, named
coordinator, developing care plans, identifying when
patients need to see coordinator), clinical lead (e.g. a role
between primary care and tertiary care to enable them to
be responsible for care, or having a GP equivalent role for
rare conditions), and implementing care plans provided
by specialists (e.g. gatekeeper for specialist care referrals,
providing local care and implementing care plans). How-
ever, findings indicate that many GPs do not take owner-
ship and that some patients do not have a named GP. A
lack of communication between GPs and specialists indi-
cated a need for further collaboration between GPs and
specialists (e.g., involvement in MDTs, working in hospi-
tal settings, receiving training by specialists, formalised
contracts, point of contact).
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Supportive roles
Supportive roles were also identified, including those
conducted by charities/patient organisations and carers
and those conducted by patients/carers (see Table 4).
Findings indicated that charities/patient organisations
play many roles in coordination including supporting
coordination by providing support to patients/carers (e.g.
providing information, holding support groups, provid-
ing helplines) and professionals (e.g. training of profes-
sionals and guiding coordinators). Charities also have
direct roles in coordination (e.g. funding coordinator
posts and clinical networks, being clinic coordinators,

coordinating care, providing resources to help coordinate
care, and managing registries). Whilst charities provide
funding currently there were views that charities should
not be filling gaps for health care services and that chari-
ties may not have the capacity to be the main coordina-
tor. Additionally, charities play a role in service quality
and improvement (e.g., care pathway development, pull-
ing together evidence, identifying weaknesses in coordi-
nation, and setting up/developing specialist services).
Findings indicated that patients and carers currently
have lots of direct involvement in coordinating care.
Patients and carers act as coordinators of care (e.g.
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Fig. 4 Types of responsibilities for coordination (visual representation of taxonomy domain 3)

coordinating care across multiple hospitals, being their
own advocates, taking more responsibility and chasing
appointments) or collaborate with health care profes-
sionals to coordinate care (e.g. to arrange appointments,
support from health care professionals for coordination
as and when needed, and wanting care to be coordinated
in partnership with themselves). Patients and carers also
support transition to adult services, provide education to
health care professionals, and monitor their own care.

Domain 4. How often care appointments and coordination
take place

Our findings highlighted different time periods for care
appointments and coordination activities. Options
included regular appointments, on demand appoint-
ments and hybrid of regular and on demand appoint-
ments (see Table 3). Workshop findings highlighted that
COVID-19 may have provided more opportunities for on
demand appointments for those with stable conditions.
See Fig. 5 for a summary of this domain.

Regular

Regular appointments were discussed in relation to: fre-
quency of regular specialist centre appointments (rang-
ing from six weeks post treatment to every 18 months),
frequency of regular care appointments (ranging from
multiple appointments in one week to every 6 months),
frequency of contact (ranging from monthly check-ins
to yearly check ins), frequency of outreach visits (e.g.
annually), frequency of contact with coordinator (rang-
ing from monthly to annually) and frequency of MDT
meetings between health care professionals (ranging
from weekly to twice a year). Participants indicated that

the regularity of appointments is and should be guided by
condition-specific guidelines (where available).

On demand

Findings from some focus group participants and some
interviewees indicated that on demand contact or care
appointments (with specialists and coordinators) may be
better than regular contact for some patients. One caveat
to on demand appointments was that there needs to be
quick access to expertise and care in emergencies.

Hybrid

Workshop findings highlighted the need for a hybrid cat-
egory that combines both regular care (at a minimum)
with on demand support.

Domain 5. Access to records

Our findings highlighted different types of access.
Options ranged from full or restricted access to records
for patients and providers and access to support for
patients and health care professionals (see Table 4).

For patients, findings highlighted the need for patients
and carers to have access to their own information. This
included: access to their records, and access to meetings
concerning them.

For health care professionals, findings indicated the
importance of access to information and records, given
that patients are often seen in different places and by
different professionals. The extent to which health care
professionals should access information and records
was contested; with some patients and carers thinking
that any health care professional involved in care should
be able to access records, and others thinking that this
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coordination appointments)

access should be limited (e.g., to necessary information
such as the information relevant to the current care/
condition, rather than all of the patient’s history). Some
patients highlighted that they would like to control who
has access to this information. Workshop participants
highlighted that full access to records with a summary
may be helpful.

Domain 6. Mode of contact
Our findings highlighted different modes (see Table 4).
Figure 6 provides a summary of this domain.

Information sharing/communication

For information sharing, participants described many dif-
ferent modes, including digital methods, written meth-
ods, verbal methods or a lack of information sharing.

Options for digital information sharing included digital
records, letters, databases and registries (stored locally, in
the cloud or on an app), portals (e.g. national online por-
tals to access records, letters and guidance), mobile appli-
cations for patients (e.g. Patient Knows Best app or apps
for patients to hold and share information from their
records), and patient information. Digital options for
communication between professionals (e.g. virtual pan-
els, email hotlines, virtual meetings, email) and between
professionals and patients (e.g. email, Whatsapp) were
identified.

Many different written methods of information sharing
were also identified: (1) written care documentation, (2)
service planning, (3) guidelines and pathways. For writ-
ten care documentation, this included: written records
(e.g., condition specific passports and alert cards), let-
ters, care plans (e.g. agreed care plans, education health
and care (EHC) plans and transition plans) and reports.
For service planning, written methods included plans to

specify hospital and professional roles and responsibili-
ties, and standard operating procedures to record MDT
working. For guidelines and pathways, this included
evidence-based service specifications outlining service
standards, quality assurance standards, national guide-
lines (e.g. NICE or charity produced), international best
practice and training policies and frameworks for care
coordinators and supervisors.

Telephone was also identified as a mode of communi-
cation between professionals (e.g. ringing others to coor-
dinate care, conference calls, discussing treatment plans)
and between professionals and patients (e.g. emergency
point of contact and telephone advice services).

A lack of information sharing was also highlighted
throughout the focus groups and interviews (including
a lack of communication between team members and a
lack of information sharing).

Care and coordination appointments

In terms of care and coordination appointments and
communication, our participants described many differ-
ent modes, including face to face, digital, phone and a
combination of methods.

Face-to-face care delivery was identified for many
aspects of care and coordination, including meetings
(e.g., team meetings and patient/coordinator meet-
ings), care appointments (e.g. initial patient/professional
contact, at key treatment phases such as diagnosis and
stabilisation, and for appointments requiring physi-
cal examinations) and support (e.g. peer support group
meetings, network member meetings, and monitoring
from charity nurses).

Digital options for care delivery and coordination
appointments were identified. For coordinated care deliv-
ery, this included: video appointments with professionals
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(e.g., Skype, Zoom, WhatsApp, Facetime), virtual cen-
tres and MDT clinics, digital monitoring (e.g., electronic
wearable devices, apps to record test results), virtual
tours of wards, diagnostic technology. For coordination
this included: video appointments with coordinators
(e.g., Skype, Zoom, Whatsapp, Facetime), coordination
in the cloud, and virtual review (as the lowest level of
coordination).

Options for telephone care delivery (e.g., clinics/con-
sultations and catch ups) and coordination (e.g. calls with
coordinators and introductions) were also discussed.
Workshop findings highlighted that COVID-19 has
accelerated the shift to digital and telephone delivery of
care for people living with rare conditions.

Discussion

Key findings

We have developed a taxonomy of care coordination for
rare conditions, based on learning from the UK health
system and the National Health Service. We identified
six domains of care coordination: (1) ways of organising
care (local, hybrid, national); (2) ways of organising those
involved in a patient’s care (collaboration between many or
all of those involved, collaboration between some of those
involved, and a lack of collaborative working); (3) respon-
sibility for coordination (administrative support, formal
roles and responsibilities, supportive roles and no respon-
sibility); (4) how often appointments and coordination
take place (regular, on demand or hybrid); (5) access (full
or filtered access to records), and (6) mode of information
sharing, care coordination/delivery and communication.

How findings relate to previous research

These findings extend knowledge on care coordination.
National policy documents and previous research have
highlighted the importance of care coordination [3, 13,
32]. However, findings indicate that little is known about
coordination for rare conditions and what this might
entail [13]. Previous research has shown that coordina-
tion for rare and common chronic conditions has many
components [12, 13, 33, 34], but care coordination had
not been formally categorised. The taxonomy presented
in this paper extends previous research by formalising
care coordination for rare conditions into six domains
(each with different options). Whilst previous research
has developed taxonomies for related concepts [16-19],
this is the first research that has attempted to develop a
taxonomy of care coordination for rare conditions. Find-
ings indicate that whilst different conditions have dif-
ferent characteristics and challenges, it is possible to
develop one taxonomy that covers a range of conditions
and a range of care coordination options.

Our findings highlighted three main options for organ-
ising care, including nationally centralised, hybrid and
local care. This supports previous research which has
highlighted the importance of specialist centres for peo-
ple living with rare conditions [35] but extends previous
research by demonstrating the potential usefulness of
hub and spoke models and outreach models for rare con-
ditions; models which are not new but which have been
used in other chronic conditions with success [36—38].
Additionally, the findings highlight that local care is not
necessarily problematic, with some participants articu-
lating the role of local care and the benefits that this
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provides them. However, findings do indicate that devel-
oping local expertise and knowledge is key.

Our findings on the organisation of professionals and
the patient/carer for rare conditions supports previous
research that indicates the importance of collaboration
and MDTs for rare conditions [12, 39] and other condi-
tions [40]. Findings also support previous research which
indicates a need to join up care appointments from dif-
ferent disciplines and hospitals into one appointment
(e.g., condition-specific clinics), in order to facilitate
coordination [12, 13]. However, findings indicate that
collaboration does not always happen in practice and
that improvements in collaboration/joined-up working
are needed. However, there have been some recent ini-
tiatives to improve collaboration across health and social
care generally (e.g. the introduction of care coordinators
in primary care networks).

Our findings extend previous research by outlining
different types of responsibilities and roles needed to
coordinate care for rare conditions. Previous research
indicates the importance of care coordinators [12, 13,
41, 42]. However, findings extend this research by dem-
onstrating the many different roles needed to coordinate
care (administrative support, coordinators, clinical leads,
GPs, charities and patients/carers). However, patient/
carer involvement in coordination is not always appropri-
ate if patients/carers are unable or do not want to coor-
dinate their own care; and may have a negative impact
on patients, families and the treatment burden that they
experience [2, 12, 19, 39].

Our findings highlight the importance of following
clinical guidelines and service specifications which out-
line how often appointments should take place. However,
findings indicate that patient and provider factors need
to also be taken into account when considering how often
patients should be seen (see [20]).

Findings highlighted the potential for remote methods
of coordination, including digital information sharing
(e.g., through electronic records), virtual clinics and care
coordination appointments. This shift to digital meth-
ods has been accelerated during the COVID-19 pan-
demic. This supports previous research, which indicates
that digital methods may show some potential for use in
health care delivery [43, 44]. Our findings suggest that
this may also apply to care coordination, but that remote
methods cannot fully replace face-to-face appointments.

Strengths and limitations

One strength of our study is that we used robust analy-
sis procedures which strengthen the validity of this
study. Twenty percent of data were coded by a second
researcher. Additionally, the research team and members
of the PPIAG were continually involved in discussions
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about analysis and findings. We also triangulated findings
outputs from other parts of the CONCORD study [13,
21] to ensure no major omissions.

Whilst we sampled from a variety of rare conditions,
locations and sectors, we were unable to include every
rare condition. Some groups, including individuals from
minority ethnic groups and certain roles (e.g. GPs) were
under-represented. Therefore, whilst we collected exten-
sive data, and included as many different views as possi-
ble, we are unlikely to have captured every possible option
of care coordination. It is therefore possible that our tax-
onomy may not be applicable to all rare conditions, and
there may be other domains or subdomains that we have
not captured. However, we did speak with a range of
patients, carers, professionals, commissioners and char-
ity representatives with experience of a wide range of rare
conditions and groups of rare conditions. To account for
this possibility, we designed the taxonomy so that it can
be applied flexibly (i.e. it is not expected that every care
coordination option presented in this taxonomy would be
appropriate for all rare conditions), and any application of
this taxonomy should take into account a range of patient,
professional, resource and societal factors that influence
coordination, which will differ for all rare conditions (see
[20] for factors influencing coordination and the develop-
ment of hypothetical models of care coordination).

Additionally, the taxonomy was developed from data
collected within the UK, and therefore it is likely that
findings may only apply to the UK healthcare system.
However, it is hoped that the taxonomy will also provide
learnings in other healthcare contexts.

Previous research has demonstrated that one key chal-
lenge of coordination is that it is difficult to distinguish
between aspects of care and coordination components
[13, 45]. This is also a potential limitation of some options
within our taxonomy (e.g., mode of care appointments,
frequency of care appointments). However, we believe
that the mode and frequency of such care appointments
is part of care coordination, i.e., it may be that a care
appointment that takes place virtually (with all health
care professionals involved) may be more coordinated
than other modes of care appointment (e.g., visiting dif-
ferent health care professionals for individual appoint-
ments). Additionally, this was not identified as a concern
by any workshop participants.

The taxonomy is designed to cover health and social
care received throughout a person’s life; however, our
sample may have been limited as many of the profes-
sionals included within our study were from a medi-
cal or paramedical background. Therefore, it is possible
that these findings may not account for experiences and
perceptions from some social care or mental health care
providers not included in this study. However, many of
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the patient, carer and professional findings reflected on
care coordination across both health and social care, in
addition to other sectors such as education.

Implications

The development of the taxonomy could lead to the stand-
ardisation of terminology for care coordination in rare
conditions. Previous research proposed that better meas-
urement of systems for organising and delivering health
care systems are needed [1]. This taxonomy will help to
achieve this goal as it provides a better understanding of
coordination and ways of organising and delivering health
care for people affected by rare conditions. This will sup-
port researchers in operationalising and measuring care
coordination. If care coordination strategies are piloted,
evaluated and implemented more widely within the NHS,
this may lead to better care and reduced burden for peo-
ple living with rare conditions [9, 46].

The taxonomy can be used by health care profession-
als delivering care for people with rare conditions and as
a menu for policy makers, service planners, researchers
and commissioners to consider when developing new
and/or existing models of coordination for rare condi-
tions. For example, we have used the taxonomy, together
with the findings on the factors influencing care coor-
dination to develop some hypothetical models of care
coordination that may be applicable in different situa-
tions (see [20]). These models take into account different
situations such as whether the patient would like to be
involved and can coordinate their care, where the patient
and carer live, whether the rare condition has a specialist
centre/service, and whether it is clear which profession-
als need to be involved in care. This is due to the large
number of rare conditions and the need to ensure that
findings can be tailored appropriately to different situ-
ations. To support appropriate tailoring for individual
conditions, we developed a flow chart that may inform
how these taxonomy findings, together with findings on
the factors influencing care coordination can be used
to develop such models (see [20]). These models can be
costed and evaluated by researchers and services.

These findings could be particularly helpful during the
development of the rare disease action plan in response
to the new Rare Disease Framework [47]; in which care
coordination is identified as a key priority. The taxonomy
can also be used by researchers to evaluate models of
care coordination. The taxonomy also provides clinicians
and patients/carers with expectations about the different
ways in which care can be coordinated. Findings can be
used by clinicians to map the domains of care coordina-
tion onto their current services for rare conditions, but
also to consider how services may adapt or develop their
services for rare conditions in future.
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Given similarities between common and rare chronic
conditions that were highlighted in previous research
[13], researchers interested in care coordination for other
conditions may be able to adapt the taxonomy for use
in other complex chronic conditions. Additionally, the
process outlined in this manuscript could be adapted
by researchers to develop comprehensive taxonomies to
understand and organise other health care services.

Future research
Future research is needed to explore where different ways
of coordinating care have been implemented and to evalu-
ate the implementation, effectiveness, and cost-effectiveness
of different models of care coordination for rare condi-
tions in practice. This is important given that it is not yet
clear whether coordinated care leads to better outcomes
for patients/carers, professionals and organisations. Further
research is needed to operationalise care coordination mod-
els so that delivery of care coordination can be measured.
Additionally, future research on care coordination and
views on care coordination from professionals work-
ing in social care, mental health and other sectors such
as education may be beneficial in determining whether
the taxonomy can apply in these situations or whether
amendments are needed.

Conclusions

Findings from our qualitative study with key stakehold-
ers (patients, carers, health care professionals, charity
representatives and commissioners) provide a thorough
taxonomy of care coordination for rare conditions. Our
taxonomy can facilitate the development and evalua-
tion of existing and new models of care coordination
for people living with rare conditions. The process out-
lined in this manuscript provides a template that could
be adapted to develop taxonomies for other health care
services.
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