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ZOUT TRANSMURALE SPIEGELINFORMATIE - COPD RTA

RTA in het kort; Als een patient COPD heeft en GEEN lichte ziektelast, dan 'verwijzing of consultatie' bij longarts geindiceerd

DAN

DAN

ALS % bij longarts afspraak Tijd (dagen) tussen meting bij huisars en bezoek longarts
(dus alleen indien WEL longarts)

Een patiént geregistreerd is met een ICPC voor COPD (ICPC: R95), EN: A:“_t_?(' ":e’ % afwijkend indien % bij 255 bi | ’ c0% bit lonearts bi

in de studieperiode een van de volgende metingen: ;:::d:'};) waarde geregisteerd | A5ntal | longarts ol ongarts BInen - OnEAE BIER
FEV1 <50% van voorspeld of < 1,5 liter absoluut 652 44% 125 19% 51 dagen 156 dagen
MRC > 3 - 2 keer gemeten in de studieperiode 36 59 P 19% 55 dagen 167 dagen
obv: MRCD - 2210 - mate van dyspneu (MRC-schaal)
CCQ > 2 - 2 keer gemeten

= 7 49 17 229 227 n 286 dagen

obv: CCQT - 2402 - gem. score alle klacht/beperk. COPD (CCQ) 2 = = dage &
Hallez, 366 14% 61 17% 83 dagen 223 dagen
ook eenmalig geregistreerd
Exacerbgtles 2 gf meer in 1 jaar waaryoor orale stero@ep 29 100% » 66% 90 dagen 135 dagen
(exacerbatie obv: 2x in 12 mnd COEX 3014 - Steroid obv: ATC Code HO2 in die 12 maanden)
TOTAAL: COPD + geen lichte ziektelast 1007 26% . 18% 62 dagen 183 dagen

(een van bovenstaande situaties bestaat)




ZOUT TRANSMURALE SPIEGELINFORMATIE - COPD RTA

TERUGVERWMUZING; patienten waarbij geen matige / ernstige ziektelast gemeten wordt, moeten zsm naar de huisarts

ALS

patiént met een DBC voor COPD in het ziekenhuis, EN

hier een lichte ziektelast vastgesteld wordt
dus alle metingen die er zijn, zijn niet (meer) afwijkend volgens bovenstaande norm

Totaal aantal Totaal waarbij vervolgens geen
geopende indicatie matig/ernstige ziektelast
DBCs COPD (N - %)
1609 380 24%

DAN

tijd tussen eerste meting lichte ziektelast en bezoek aan huisarts

Vanaf moment vastgesteld dat vastgesteld dat er GEEN

matig/ernstige ziektelast meer is

Tijd (dagen) tot bezoek huisarts

met diagnose code COPD (ICPC R95)

25% binnen 50% binnen 75% binnen

33 dagen | 120 dagen 244 dagen




ZOUT TRANSMURALE SPIEGELINFORMATIE - CVRM RTA

DAN: % VAN ALS GEREGISTREERD MET BEZOEK AAN SPECIALIST

ALS: ONDERSTAANDE SITUATIE tussen 1 februari 2016 - 31 december 2018
GEREGISTREERD BIlJ DE HUISARTS

(in studieperiode: 1 februari 2016 - 1 aug 2018) VL LA L Chirurgie Vaatchir Vasculair gnk
SPECIALIST Interne Cardiologie : Neuro
(1 van volgende) (incl. vaat) (alleen UMCU) (alleen UMCU) Specialist van voorkeur

volgens RTA

ALS - Situaties waarin volgens RTA een consequentie (verwijzing) moet volgen Aantal N % van ALS N % van ALS N % van ALS N % van ALS N % van ALS N % van ALS N % van ALS
1.630 392 794 616 545 33 16
Er een hoog risico op HVZ blijft bestaan en er sprake is van het niet halen van een gesteld LDL-cholesterol doel. o o o o o o n
LDL DOEL: AFKAP LDL 2.5 - bij 2 of meer opeenvolgende metingen. 3788 43% 10% 21% 16% 14% 1% 0%
505 132 242 197 175 8 8
Er een hoog risico op HVZ blijft bestaan en er sprake is van het niet halen van een gesteld LDL-cholesterol doel. o o O o o o o
LDL DOEL: AFKAP LDL 3.5 - bij 2 of meer opeenvolgende metingen. 1253 40% 11% 19% 16% 14% 1% 1%
114 56 57 34 37 6 10
Triglyceriden >5 mmol/L en eventuele medicatie (ATC Code lipidenverlagers - C10)
(Zondanks leefstijl ; " niet ) 207 55% 27% 28% 16% 18% 3% 5% Overweeg verwijzing naar een internist(-
vasculair geneeskundige)
19 7 9 4 3 1
Een zeer laag HDL-Cholesterol (<0.6mmol/L) 37 51% 19% 24% 11% 8% 0% 3%
1.601 556 1.085 582 433 66 35

Er een hoog risico op HVZ blijft bestaan en er gedurende >6 maanden sprake is van een persisterende therapieresistente
hypertensie (syst. tensie >140 mmHg, ondanks gebruik van drie verschillende antihypertensiva in adequate doses, waarvan o 0 o o ® ©

bij voorkeur tenminste 1 een diureticum). 2l 59% 20% 40% 21% 16% 2% 1%
(ATC codes: CO1, C02, C03, C04, CO5,C06, CO7, CO8,C09, waarbij CO3 diuretica 'verplicht'

D - Jltus (ICPC TS0} 00 o e “ “ = o In de volgende situaties verwijst de huisarts ...

1J patienten me 1abetes mellitus en 0, 0, 0, o, 0, o, o, TP RT] .

een vermoeden van perifeer arterieel vaatlijden (ICPC K92.01) 281 73% 29% 41% 52% 17% 11% 2% ;laar een I’I‘[:‘)'“‘:'SC'Phnalr Vaatt;am
zo mogelijk) of naar een vaatchirurg:

o T TR RO 0 e 8 ot o0 o = Patiénten met de verdenking op een TIA worden

atienten me e verdenking op een - o, o o, o o o o . .

it CTarar (Lo B e (T e (B (R el 1228 60% 16% 32% 19% 37% 3% 2% door c:e huisarts direct verwezen naar de

neuroloog
25% binnen 2 dagen

> TID (dagen) van TIA (ICPC) tot neuroloog:

Definitie: dagen tussen ICPC K89 en bezoek neuroloog Patiénten met de verdenking op een TIA worden door de huisarts direct verwezen naar de neuroloog

50% binnen 27 dagen




ZOUT TRANSMURALE SPIEGELINFORMATIE - CVRM RTA

TERUGVERWUZING- ZIEKENHUIS NAAR HUISARTS

Op basis van "3. Myocarinfarct - Afspraken tussen CARDIOLOGEN en huisartsen”
"Elke patiént die wegens een event behandeld is in de 2e lijn, wordt in principe voor cardiovasculair risicomanagement zo

snel mogelijk in het eerstelijns programma opgenomen”

TIJD TUSSEN:
Start voor de verschillende DBCs passend bij cardiovasculair "event,
EN Bezoek huisarts met een ICPC code passend bij CVRM
Na opening DBC
DBC (meest voorkomend) ziet 50% vd patienten de huisarts
binnen
Angina pectoris stabiel 74 dagen
Angina pectoris instabiel 27 dagen
CVA (Revalidatie) 34 dagen
TIA (Neurologie) 28 dagen




ZOUT TRANSMURALE SPIEGELINFORMATIE - DM RTA

Goed ingestelde DM
Ja / Nee
ALS DAN
< 70 jaar bij meting en HBAlc < 53
mmol/mol
L] . e L] ee L] n n
Situaties bij DM Il patienten, waarbij volgens RTA een consequentie [ |PERCENTAGE VAN "ALS
2 70 jaar bij meting en c<
(verwijzing) moet volgen mmol/mol GEREGISTREERD MET AFSPRAAK BlJ EEN VAN ONDERSTAANDE SPECIALISMEN
) ) [NEE: voldoet niet aan 1 (tussen feb 2016 en december 2018)
(situatie bestond tussen feb 2016 tm aug 2018)
GOED = NOOIT TE HOOG HBA1C
TIJDENS STUDIEPERIODE
(Totaal bezoek specialist: Percentage met 'ALS' met bezoek aan minstens 1 specialist van genoemd)
UOLETA . . |Specialist van voorkeur volgens
GOED INGESTELD? BEZOEK Interne | Nefro Neuro Uro Cardio Chir
SPECIALIST RTA
719
ACUTE voet / huidproblemen obv ICPC Ja 43% 65% 26% 2% 18% 12% 28% 29% |Consult internist-endocrinoloog
Voet/ huid probleem
S97 of subcode hiervan of S76 of S$76.01 5,8% Nee 57% 60% 27% 3% 18% 12% 28% 28% [Verwijzing internist-endocrinoloog
. . . A Pijnpoli
Diabetische neuropathie obv ICPC Ja 35% 70% 30% 0% 33% 13% 39% 25%
RS (NIET ALS APARTE AFDELING LEVERBAAR)
N94.02 1,6% Nee 65% 63% 27% 2% 26% 13% 29% 18% |Internist-endocrinoloog
4
Recidiverende hypoglykemie bij Insuline gebruik (ATC A10) en recidiverende hypoglycemieen (2 off o 0 X
insulinegebruik meer T87 = hypo in studieperiode 0.0% 100% 50% 0% 25% 25% 0% 0% |Internist
’) (]
(< 65 jaar bij meting EN eGFR < 45 ml/min of 126
2 65 jaar bij meting EN eGFR < 30 ml/min) 84% 61% 17% 19% 18% 50% 31% Jinternist-endocrinoloog
EN niet goed ingestelde DM 1,0%
albumine-creatinineratio (ACR): matig verhoogd: 3-30 mg/mmol o 57% 209% 2% 15% 13% 29% 20% Ll
= G 8 &H (1] (1] 0 0
8 s s 10,9% 0 0 0 (ALLEEN UMC - DIAK / ANTON. NEFRO BIJ INTERNE)
albumine-creatinineratio (ACR): ernstig verhoogd: > 30 mg/mmol 277 66% 459 7Y% 13% 15% 32% 22% RNciroloos
H : s (0} (0} 0 (]
6 g & 2,2% 0 o 0 (ALLEEN UMC - DIAK / ANTON. NEFRO BIJ INTERNE)
Nierinsufficiéntie en 15
afwijkede metingen Totaal Cholesterol (TC) > 8 mmol/I 0.1% 67% 27% 0% 20% 20% 33% 7%  |Internist
4
31
Totaal Cholesterol (TC) /HDL ratio > 8 0.3% 52% 19% 6% 13% 19% 29% 6% Internist
’) (1]
35
LDL > 5 mmol/I 0.3% 43% 9% 0% 11% 6% 23% 17% |Internist
» 0
69
Triglyceriden nuchter > 6 mmol/I 0.6% 62% 32% 6% 26% 17% 22% 22% |Internist
’) (1]
o 42
Zwangerschap of wens :I(\:I';Sl CIET AEITZSE e E B G @ e 0.3% 43% ‘ 31% 0% 10% 2% 7% 10% [|Internist
» (1)




ZOUT TRANSMURALE SPIEGELINFORMATIE - DM RTA

ALS : "Bij een niet goed ingestelde diabetes, neemt de internist het hoofdbehandelaarschap over."
DAN: "Indien de acute fase voorbij is en de diabetes goed gereguleerd is, dan wordt de diabeteszorg weer aan de huisarts overgedragen."
Let op: als patient met andere ICPC bij huisarts geregistreerd is,

dan niet meegenomen als DM consult bij huisarts

INTERNE DBC
(1075)

Afdeling bij 49% geregistreerd

TUD VAN

TOT eerste DM gerelateerde contact huisarts

DBC geopend bij niet goed ingestelde DM Il (obv 1e meting zkh)
EN: Moment dat alle beschikbare labwaarden niet afwijkend waren

25% binnen

50% binnen

75% binnen

Leeftijd < 50 jaar 17 dagen 111 dagen 220 dagen
Leeftijd 50 - 70 jaar 29 dagen 114 dagen 240 dagen
Leeftijd >70 jaar 29 dagen 117 dagen 278 dagen

TOTAAL DBC
(2693)

Inclusief 51% niet geregistreerde afdeling

TUD VAN

TOT eerste DM gerelateerde contact huisarts

DBC geopend bij niet goed ingestelde DM Il (obv 1e meting zkh)
EN: Moment dat alle beschikbare labwaarden niet afwijkend waren

25% binnen

50% binnen

75% binnen

Leeftijd < 50 jaar 60 dagen 155 dagen 213 dagen
Leeftijd 50 - 70 jaar 32 dagen 117 dagen 238 dagen
Leeftijd >70 jaar 49 dagen 118 dagen 327 dagen




ZOUT TRANSMURALE SPIEGELINFORMATIE - RTA ONCOLOGIE

ALS: 'Sterke verdenking op kanker'
DAN: Continuiteit van betrokkenheid eerste lijn
. TIJD (dagen) VAN: DBC kanker geopend
DBC Contact huisarts na openen DBC )
TOT: eerste contact huisarts
Relevante ICPC 25% binnen 50% binnen 75% binnen
87%
. o 9 61 328
Borst Email/telefoon: 33% 26%
Consult/visite: 67% Relevante ICPC: 2 Relevante ICPC: 10 Relevante ICPC: 46
49
Long Email/t:eff:)n' 44% 39% . 1 £
o Relevante ICPC: 1 Relevante ICPC: 7 Relevante ICPC: 20
Consult/visite: 56%
0,
Darm E '|/t8|8fA : 41% 38% e i -
RIS 20 Relevante ICPC: 3 Relevante ICPC: 10 Relevante ICPC: 33
Consult/visite: 59%
[v)
Prostaat E '|/t8|2fA’ - 259 17% 21 98 411
MRIGASISEEIS cox Relevante ICPC: 7 Relevante ICPC: 30 Relevante ICPC: 145
Consult/visite: 75%
[v)
MRIGASISEEIS cxd Relevante ICPC: 8 Relevante ICPC: 24 Relevante ICPC: 48
Consult/visite: 77%
0,
Overig E '|/t8|8fA : 38% 25% 2 Y LaE
MRIGASSEEIS X Relevante ICPC: 2 Relevante ICPC: 8 Relevante ICPC: 27
Consult/visite: 62%
0,
~ 86% . 7 38 183
Allen Email/telefoon: 33% 24%
o Relevante ICPC: 3 Relevante ICPC: 11 Relevante ICPC: 35
Consult/visite: 67%
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ARTICLE INFO ABSTRACT
Keywords: Introduction: In primary care health care systems, primary care physicians (PCPs) provide most basic care ser-
Transmural care vices, and if necessary, refer to secondary care for specialized work-up and treatment. If hospital care is required,

Data linkage

Mirror d agreement between PCPs and secondary care physicians (SCPs) on the conditions for patient referral and back-
irror data

referral are considered crucial to providing high quality patient care. The regional healthcare network of Utrecht,
aregion in the Netherlands, developed a set of collaborative patient care agreements (CPCAs) for specific chronic
conditions. Even though these CPCA are endorsed by all relevant regional health care organisations, the adoption
of these agreements in practice remains substandard. In this project, through linkage of routine care data, as
registered in daily practice by PCPs and SCPs, a regional transmural care database (RTD) was developed for
monitoring the use of the CPCAs. Its data was transformed into’ mirror data’ used to support PCPs and SCPs in
discussing and improving current practice and to support a learning healthcare system within the region.
Methods: The development of the RTD is part of a larger action research project on joint care, called ZOUT (an
acronym which is translated as “The right care at the right place in the Utrecht region”). The RTD includes data
from three regional hospitals, and about 70 affiliated primary care practices which are united in the Julius
General Practitioners Network (JGPN). These data were extracted, linked and presented in the form of mirror
data, following simple methods to allow replication of our approach. CPCAs addressing transmural care for three
chronic conditions were selected. Data from the primary care practices and the hospitals were linked by an
independent trusted third party. This enabled relevant hospital data to be added to the primary care dataset,
thereby providing transmural routine care data for individual patients.

Results: During the development of the RTD, a roadmap was created including a detailed step-by-step checklist of
the organizational, administrative, technical and legal arrangements which needed to be made. Legal and
administrative challenges proved most challenging. Also, incompleteness of data and the impossibility to
translate several agreements into extractable data limited the potential for providing a comprehensive overview
of the extent to which agreements in the CPCA were adhered to in daily care.

Discussion: We present a systematic, comprehensive (technical as well as practical) and reproducible roadmap to
developing a regional transmural care database suitable for generating mirror data on joint transmural care
between PCPs and SCPs. This approach includes all technical steps in data selection and linkage, as well as the
substantive steps that need to be taken in the analysis and application of the results. The mirror data, which
reflects the follow-up of agreements formulated in the CPCAs, enabled shared reflection and discussion between
PCPs and SCPs. This supports the search for bottlenecks and potentialities for improving daily collaborative care,
thereby showing great potential to serve a learning regional healthcare system.

1. Introduction agreement between PCPs and secondary care physicians (SCPs) on the
conditions for patient referral and back-referral are considered crucial to

In primary care health care systems, primary care physicians (PCPs) providing high quality patient care [1]. Indeed, care provided jointly by
provide most basic care services, and if necessary, refer to secondary PCPs and SCPs is associated with better patient outcomes in comparison
care for specialised work-up and treatment. If hospital care is required, with acting alone [2,3]. Joint care requires appropriate patient referral.
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Box 1
Example from the CPCA CVRM.

despite lifestyle adjustments and potential medication

situation) is reached

PCP Consider a referral to an internist vascular medicine if triglyceride levels are >5 mmol/L

SCP The internist vascular medicine refers back to the PCP if the target value (or a stable

A referral constitutes the handing over of patient care from one care-
giver to another. This could be either the handing over of care from the
PCP to the SCP (referral) or the handing over of care from the SCP to the
PCP (back-referral). Agreement between PCPs and SCPs on the condi-
tions for patient referral and back-referral are considered crucial to
providing patients the right care, at the right place and time.

In Europe, there are roughly three types of referral systems: i) where
patients have direct access to most types of SCPs (e.g. Austria, Belgium,
Switzerland), ii) where patients have direct access to most type of SCPs
as long as costs of the visit are paid privately (e.g. Czech Republic,
France, Ireland), and iii) where patients need a referral for visiting most
of the SCP services (e.g. Hungary, Scandinavian countries, Spain, the
Netherlands). In each of those referral systems, cooperation and coor-
dination between PCPs and SCPs can be problematic, even in the third,
where a more direct link between PCPs and SCPs exists [4].

The referral system in the Netherlands is of the third type: in the
Netherlands patients need a referral from their PCP to consult any SCP.
From the ambition to improve cooperation and coordination between
PCPs and SCPs in the Netherlands, national policy on this topic was
introduced, and subsequently translated to the regional level (collabo-
rative patient care agreements). These collaborative patient care
agreements (CPCAs) consist of agreements between PCPs and SCPs on
how to cooperate and coordinate (see Box 1 for an example). The CPCAs
allow for a more customized and focused approach towards collabora-
tive transmural patient care and referral for different regional healthcare
networks. The CPCAs concern chronic disease management topics, for
conditions such as type 2 diabetes (DMII), chronic obstructive pulmo-
nary disease (COPD), and cardiovascular risk management (CVRM) as
these especially require joint care.

Nonetheless, adoption of CPCAs in daily practice does not occur
spontaneously. Since their introduction, the adoption of the CPCAs re-
mains poor [5,6]. As in current practice, improvement is increasingly
driven by data [7,8], increasing CPCA adoption warrants monitoring, e.
g. by checking routine patient data for a (back) referral if the condition
for that (back-)referral is present. For this, a database would be required
that includes patient data from both primary and secondary care in a
region. To date, such a database, or a roadmap to develop one, does not
exist within the Netherlands or elsewhere. This project is the first to
create a (roadmap to) a transmural database; named the “regional
transmural care database” (RTD). Through linkage of routine primary
care data and routine secondary care data, this RTD will: 1) provide
insight in the transmural patient trajectories throughout the regional
healthcare system, 2) compare these observed trajectories with the
agreements captured in the CPCAs, and 3) support PCPs and SCPs in

discussing and improving their (back-)referral behaviour [9].

This paper describes the steps required to develop and employ an
RTD to support transmural joint care, along with the lessons learnt. We
will address the process and challenges of translating transmural
agreements to extractable data-units from routine care data, the tech-
nical prerequisites for this data extraction and subsequent record link-
age, the substantive choices that come with interpreting an RTD, and
finally, the translation to ‘mirror data’ [10].

2. Methods

This study is part of a larger action research project on joint care,
called ZOUT (an acronym which is translated as “The right care at the
right place in the Utrecht region”). For this study we created an RTD in
which we linked patients’ routine primary and secondary care electronic
health records (EHRs). The availability and reliability of routine care
data in a region’s health system primarily depends on the extent to
which patient contacts with healthcare providers are registered sys-
tematically. Both primary and secondary care in the Netherlands have a
long-standing history of electronically registering routine healthcare
data. We developed the RTD using secondary care data from three
hospitals; the University Medical Center Utrecht, a 1000-bed academic
hospital, the Diakonessenhuis, a 500-bed general hospital, and the St.
Antonius, a 750-bed general hospital, each situated in Utrecht, a city in
the Netherlands. These data were linked to the routine primary care data
of 70 referring primary care practices affiliated with the Julius General
Practitioners Network (JGPN), who primarily refer to one of the three
selected hospitals [11]. The impact of this process — in hours or euros —
depends strongly on what’s already available in the region’s health care
system. In-kind contributions and the existing JGPN infrastructure
reduced costs considerably.

The pathway to an RTD, and the subsequent translation to mirror
data, consists of several steps, summarized in Fig. 1:

2.1. Translation of agreements into extractable “pieces of data”

A roadmap to develop an RTD should be practical and applicable
across settings, since it should not only be useful for specific healthcare
ICT systems where specific technical expertise is available. Accordingly,
in the development of the RTD we abandoned the use of complex
methodology (such as word recognition in free text) in the data
extraction phase, and when designing a strategy for presenting the data
in the form of mirror data, we chose simple methods, to allow for
replicating our approach.

1 Translation of
agreements into
extractable 'pieces of
data’

2 Data selectionand
record linkage

4 Visualizing
mirror data

3 Analysis of the
extracted data

Fig. 1. Steps required to develop mirror data from a regional transmural care database (RTD), based on the occurrence of collaborative patient care agreements in

daily practice.
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Box 2
Example translation from the CPCA CVRM.

CPCA agreement Consider a referral to an internistvascular medicine if HDL-cholesterol levels are very low
(<0.6 mmol/L)

Translated to IF — HDL-cholesterol levels are below 0.6 mmol/L
THEN - there is a registered visit at the internist vascular medicine

3 Selection of

1 (Collaborative 2 Translationto daternients thit 4 'Available’set
patient care) > "IF"-"THEN" > -»| of "IF"-"THEN"
are extractable
agreements statements statements
from the data
\/

5 Validation of
these statements
(with CPCA
developers)

6 Definitive set
»|  "IF"-"THEN"
statements

7 = Data
requests in
primary and

secondary care

Fig. 2. Translation of collaborative patient care agreements (CPCAs) to relevant “IF”-“THEN” statements that can be extracted from daily care registrations.

To build the RTD, we selected CPCAs addressing transmural care for
three chronic conditions: DMII, COPD and CVRM. These CPCAs were the
only CPCAs implemented over two years ago, thereby offering sufficient
follow-up time for evaluation of their integration in daily practice. In
these CPCAs, we first determined relevant and extractable indications
for recommended (back-) referral. Based on the assumption that an
agreement consists of two components — 1) a situation or condition that
requires action, and 2) the corresponding, agreed upon, action —, we
translated agreements in the CPCA to “IF”-“THEN “statements. Condi-
tions that were described in the CPCAs as being indicative for (back-)
referral were classified as “IF“. The corresponding agreements on
referral actions were classified as “THEN” (see Box 2). Since we aimed to
monitor transmural collaboration, the situations or conditions (‘IF”)
should be in primary care and the corresponding actions (“THEN™) in
secondary care or vice versa. These “IF “and “THEN “definitions were
translated to data-units which were extractable from routine care data.
The feasibility of extraction of these statements from the RTD, and their
translation into extractable data-units, was determined and tested with
the support of the local data-management teams.

For the final selection of “IF"-“THEN “statements, to ensure that the
chosen statements were not only extractable but also the most relevant
and representative for the CPCA recommendations, the statements were
presented to PCPs and SCPs who developed the CPCAs (see Fig. 2).

2.2. Data selection and record linkage

2.2.1. Primary care data selection

Routine primary care data were extracted from the JGPN [11]. The
JGPN database contains coded, numerical and free-text information
from electronic health records (EHRs) of over 360,000 patients. Coded
and numerical information includes ICPC diagnostic codes (codes used
in primary care indicating the presence of DMII, COPD or CVRM),
Anatomical Therapeutic Chemical Classification (ATC) codes for medi-
cation use, and laboratory findings. Free texts consists of clinical notes of
all patient consultations, i.e. presented complaints, results of physical
examination, clinical reasoning of the general practitioner (GP) and the
management plan. These data are registered as part of routine daily
clinical practice. Records of all patients aged >18 years were selected for
linkage.

2.2.2. Secondary care data selection

Routine secondary care data were extracted from databases from the
three hospitals where PCPs in the region generally refer to. Selection of
relevant patients in secondary care was based on age (>18 years), 4 digit
postal code (patients with postal codes matching those of the involved
PCP practices) and the registration of a relevant diagnosis treatment
combination (DTC) code (DMII, COPD, CVRM) within the study period.
Records of these patients were selected for linkage by the local data-
management team of each participating hospital.

2.2.3. Record linkage

The linkage process included two steps. First, a “pre-match “was
performed, to determine which patients were registered in both the
hospital datasets and the JGPN. This pre-match was based on the hos-
pital data to make sure that all patients who were seen in any of the three
hospitals had a PCP who was affiliated with the JGPN.

To perform the pre-match, full postal codes, date of birth and sex
were retrieved for each selected patient in both JGPN and hospital data.
These “patient identifiers” were sent to a trusted third party using a
secured pathway, built specifically for such data-transfer. Based on these
patient identifiers, the trusted third party created pseudonyms for each
patient using the same algorithm. Therefore, these pseudonyms were
identical for patients with the same postal code, date of birth, and sex.
The use of pseudonyms enabled linkage on an individual level, but
prevented the possibility of tracing back the linked data to individual
patients.

In the second step, all relevant patients were selected for data
extraction. For inclusion of the relevant secondary care patients, all
matching patients were included. For inclusion of the relevant primary
care patients, all (matching and non-matching) patients with a relevant
ICPC code for DMII, COPD or CVRM were included, to ensure inclusion
of all patients who were seen in primary care with a referral condition
(whether or not they were actually referred).

2.3. Analysis of the extracted data

After data selection and linkage, the “IF” and “THEN” parts were
analysed in relation to each other. In case an “IF” condition was present,
the prevalence of the corresponding “THEN” action was determined.
Using the example presented in Box 1, this meant that in case primary
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THEN

Referral to relevant
specialism, but not
according to CPCA

IF THEN

Referral to relevant
specialism, according to
CPCA

Condition for referral
according to CPCA

“The situation below is

present at PCP visit” “There has been a visit to

another SCP in ...% of the

“There has been a visit to the
recommended SCP in ...% of

the situations” situations”
Situation 1 % of IF % of IF
Situation 2 % of IF % of IF
Situation 3 % of IF % of IF
Situation 4 % of IF % of IF

Fig. 3. Mirror data example: in case of an observed condition for referral according to the CPCA (left), observed prevalence of the corresponding action is provided

(middle and right).

Choices

Conditions

Start of RTD
development

Defining extractable
Agreements in CPCA

Record linkage

Mirror data

LTI LI

Data selection
“IF”-“THEN” analysis

Fig. 4. A roadmap towards a regional transmural care database suitable for generating routine mirror data.

care data revealed triglyceride levels above 5 mmol/L (“IF” condition in
CPCA CVRM), the secondary care data was searched for a registered visit
of pseudonymized patient X at the internist vascular medicine (corre-
sponding “THEN” action). In addition, the secondary care data was
searched for registrations of pseudonymized patient X at other SCPs,
who could be relevant but were not recommended in the CPCA.

2.4. Visualization and discussion of mirror data

Finally, the “IF”-“THEN” statements were presented in table format.
Fig. 3 shows a simplified example of such a table. Formative interven-
tion was proposed to support PCPs and SCPs in discussing the data
openly (rather than judging their performance), and was conducted
according to Change Laboratory methodology [12,13].

2.5. Ethics

Research using only patient files is not subject to the Dutch Medical
Research Involving Human Subjects Act (WMO). Hence the Medical
Ethics Review Committee (METC) waived from the necessity for formal
approval. Dutch Civil Law allows the use of electronic health records for
research purposes under certain conditions. Moreover, under certain
conditions — e.g. when very large numbers of patients make it a lot of
effort to obtain informed consent, or the possibility of selection bias
when obtaining informed consent, Dutch General Data Protection
Regulation (GDPR) implementation allows to collect data without
informed consent.

3. Results
3.1. Roadmap to the RTD

Fig. 4 shows the domains in which conditions had to be met, chal-
lenges occurred, and choices had to be made. It also shows the corre-
sponding steps towards developing the RTD.

3.2. Challenges

3.2.1. Administrative and organizational arrangements

Building an RTD requires collaboration with many different parties
who work together within the region. The hardest part of establishing
such a collaboration was not to generate the enthusiasm for starting
collaboration, but rather to officially arrange and maintain momentum
needed for progress. Especially the collaboration with large organiza-
tions, each with their own dynamics in administrative procedures and
many simultaneous projects, prioritizing the signing of agreements, such
as data collaboration agreements and data processing agreements, was a
considerable hurdle. Although measures were taken to meet the sensi-
tivity of health care data in the design of the process (e.g. generating
pseudonyms, using a trusted third party for linkage and extracting coded
or numerical information only), this has been difficult to communicate
with all those different professionals involved. As a result, record linkage
and data selection procedures, which in itself were not very time-
consuming, experienced major delay. Promoting administrative/mana-
gerial ‘buy-in’ and repeatedly engaging in face-to-face activities
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Box 3

Checklist for legal data processing steps; collection, linkage and storage. Note that procedural steps may vary by setting.

1. Check General Data Protection Regulation (GDPR) compliance

sites.

- This check is performed by all local data processing parties to assure that procedures are in compliance with the revised
EU privacy regulations (http.//adpr-legislation.co.uk/) and all country and regional specific regulations of participating

Consent for project including data collection, linkage, storage, access and analyses, such as University ethics /
institutional review board (IRB) and, if needed, the respective National health organisation.

Consent for routine care data; collection, linkage, storage and access (generally as ‘package’) following local
regulations of network contracts. This may include:

Patient consent; following national requirements for data handling

Data holder consent; PCPs provide consent in person, by representing committee or as part of data use agreement.
Dataset controller/management consent; generally through data-management of EMR / advisory board / board of

representatives, usually after;

. Privacy procedures*
. If necessary; development of anonymization tool
. Local contract

applicable, for additional datasets
- Patient consent; following national requirements for data handling
- Dataset controller consent; generally through advisory board, usually after;

. Privacy procedures*
. Local contract

5. Consent for data storage and access (parallel to 6)
- Consent on requirements for analyses

- Consent on possible and feasible access

- Local contract

6. Data collection - routine care data / additional datasets (parallel to 5)
- Local collection and storage contract
- Local data application

- Use of anonymization tool if required

7. Linkage (parallel to 4)
- Local contract with safe haven, including
. Consent on linkage process and use of safe haven
. Conditions for storage and requirements for analyses
. If necessary; Additional privacy procedures*
. Local contract with all parties
- Local contract with Trusted Third Party (TTP)
- Check consent of data controllers, safe haven, TTP

8. Collection, storage, harmonisation and access of linked data
- Safe haven approves Linked dataset
- Linked data stored in Safe haven

- Data access is continuously monitored

*Including Data protection Impact Assessment (DPIA)

. Agreeing on local conditions for data collection, linkage and storage (safe haven)

4. Consent for other (registry) data; collection, linkage, storage and access (generally as ‘package’), and if

. Agreeing on local conditions for data collection, linkage process and storage (safe haven)

- Local coordinator and data-management of registries guide data redaction / collection process

- TTP performs linkage as agreed upon guided by local coordinator and local data controllers

- Data harmonisation performed by data scientist and data manager, guided by local coordinator.

stakeholders from the different organizations, with different levels of
hierarchy and dissimilar positions, eventually promoted a sense of trust,
shared responsibility and ownership, and enabled the required steps to
progress [14,15].

3.2.2. Legal requirements
In addition, before starting any data processing procedure, a data

protection impact assessment (DPIA) was required to identify and
minimise the data protection risks. Other legal steps to consider included
the development of a data management plan, the establishment of
collaboration agreements, and the requirement of data transfer and
processing agreements for the legality of the data transfer itself and the
processing of these data against privacy requirements. A detailed step-
by-step checklist of these and other potential legal requirements for

14



D. Vermond et al.

International Journal of Medical Informatics 148 (2021) 104386

Box 4
Example of adapted translation from the CPCA CVRM.

CPCA agreement

potential medication.

Translated to
for lipid modifying agents)

internist)

Consider a referral or consultation to [a cardiologist or other relevant specialist in]
secondary care if triglyceride levels remain > 5 mmol/L despite lifestyle adjustments and

IF — triglyceride levels are above 5 mmol/L despite potential medication (e.g. ATC code

THEN - there is a registered visit at the cardiologist or other relevant specialist (e.g.

record linkage in international context was developed, and is provided
in Box 3.

3.2.3. Data availability

Once record linkage, data selection and transfer of secondary care
data for enrichment of the primary care dataset was established, the
interpretation and analysis of data faced challenges. Data were not fully
complete — e.g. if a patient was referred to another hospital outside the
study region, we did not have access to this patients’ secondary care data
- or entirely homogeneous in composition — e.g. when different hospitals
had different organizational arrangements for data registration. The
incomparability of data can be illustrated with the example provided in
Box 1: the CPCA addressing CVRM included agreements advocating
referral to the internist vascular medicine (THEN). However, not all
hospital registrations had such specific information availed, e.g. some
hospitals limited registrations to the aggregate level (‘internal medi-
cine’) instead of subspecialties.

Another challenge that touched on the availability of data followed
from the choice to extract only coded and numerical data. Again using
the example of Box 1, Box 4 provides an illustration of how we dealt with
that issue. “Lifestyle adjustments” required access to open text fields so
they were left out in the IF-THEN statement. Likewise, “potential
medication” could not be captured in coded and numerical data, but
with support of the CPCA working group (Fig. 1, step 5) could be
interpreted as “lipid modifying agents”, and could as such be included in
the “IF”-“THEN” statement. The ambiguous (non-extractable) recom-
mendation to “consider a referral” was interpreted as” refer”.

4. Discussion

In this paper, we present a systematic approach ("roadmap”) towards

developing a regional transmural care database suitable for generating
routine care mirror data on joint transmural care between PCPs and
SCPs. We formulate an approach that incorporates all technical steps in
data selection and linkage, as well as the substantive steps that need to
be taken. Informed by our own experience, we elaborate on the chal-
lenges that need to be addressed in developing an RTD from routine care
data registries. Moreover, we illustrate how transmural agreements can
be translated to data-units that are extractable from these routine care
data, and how these data units in turn can be translated into under-
standable mirror data to support negotiations on interprofessional
learning.

Given the limitations of the RTD (e.g. that routine healthcare data
are in essence not gathered for feedback purposes [16]) and the nature
of the CPCAs (not a protocol, but a guideline), the RTD should not be
used as a comprehensive and objective assessment of quality of care, but
as a way to guide discussions and serve a regional learning healthcare
system.

This study is the first to provide a comprehensive (technical as well
as practical) and reproducible approach to developing an RTD. Trans-
mural record linkage has been described before. In the UK, for example,
the Clinical Practice Research Datalink (CPRD) research service links
primary care data to other patient level datasets [17]. Similarly to the
role of the trusted third party in the current project, CPRD receives
patient identifiers from general practice and other relevant datasets (e.g.
hospital episode statistics). However, this study adds a description of the
conditions, assumptions and considerations during this process of record
linkage, and during the interpretation and translation of these linkages.
Particularly given our experience that the main challenges are not
technical in nature, comprehensive understanding of these steps is
crucial. Our roadmap makes these challenges easier to overcome, hereby
enabling transmural record linkage, which is vital to truly understand

Summary table

What was already known on the topic

What this study added to our knowledge

e Care provided jointly by primary care physicians and secondary care physicians is associated with better patient outcomes in comparison with
acting alone, but cooperation and coordination between them can be problematic.

e Feedback processes (or ‘mirroring’) are often used in healthcare organisations to improve health professional’s performance.

e Transmural record linkage might support these processes, and the technical prerequisites for record linkage has been described before.

e A regional transmural care database provides insight in the transmural patient trajectories throughout the regional healthcare system, and
thus also in the collaboration between primary and secondary care.

e A comprehensive roadmap towards developing a regional transmural care database, including the technical prerequisites but also the sub-
stantive choices that come with interpretation of the results, is presented.

e Mirror data from the regional transmural care database can be coupled directly to the agreements that are used by different physicians (f.i.
primary and secondary care physicians) in the selected region, to improve its relevance and applicability to their daily practice.
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what is going on in the healthcare system.

Developing an RTD opened up plenty of opportunities. To start with,
the RTD provided an indication of the use and adoption of transmural
agreements within the region. This insight increased the visibility of
actual transmural collaboration in daily practice, which in turn sup-
ported the discussions between different healthcare professionals aim-
ing to improve their collaboration. These discussions are not considered
to improve implementation of the CPCAs in a direct and measurable
manner, but rather indirectly through promoting awareness of the own
and others’ behaviour, and by getting to know each other. This approach
may form an equally valuable contribution to a learning health care
system as it drives the collaborative health care system out of a place of
judgement and control to a place for reflection and inquiry [18].

In addition, observations in the RTD can contribute to the develop-
ment of future CPCAs, or guidelines in general, by exposing gaps and
challenges in collaborative transmural care and in the implementation
of (regional) guidelines. Finally, the indication of the adoption of CPCAs
provides insight in the efficiency as well as the feasibility of imple-
menting guidelines. Repeating RTD observations over time allows iter-
ative improvement of guidelines, care and implementations strategies.
In the current project discussions were conducted within the own
improvement cycle of each participating organization. The next step
would be to realize a regional improvement cycle that is systematically
embedded.

Discussions on the RTD - rather than the RTD itself — opens up
possibilities to reflect on daily practice, to explore the different wishes
and goals regarding that practice, and to search for the bottlenecks and
potentialities. This way, the RTD can be interpreted as a tool to bridge
across professional boundaries rather than as an assessment tool. It
promotes the ability to explore, clarify and challenge multiple profes-
sional views about the workflow and the roles that each professional
plays in healthcare delivery [19]. Such an evaluation of daily practice
can support PCPs and SCPs in (1) improving consensus on the incentives
for patient referral, and (2) discussing and improving their referral
behaviour. This way, the RTD supported a learning healthcare system,
aimed at joint care for patients with chronic conditions, more specif-
ically sharpening the actual practice of referral and back referral — ul-
timately to realize that patients receive the right care.
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