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Abstract

Complex healthcare services increasingly require more resources to fulfil the grow-
ing needs. Improving cost effectiveness while maintaining high quality of care is a
universal goal. Designing and managing well-functioning patient care processes, as
well as acknowledging and preventing shortcomings are noted as tools for delivering
better care. Although multiple process modelling techniques have been proposed for
this purpose, a universally common method is yet to be established.

This thesis explored process modelling approaches for complex patient processes
and contributes to the ongoing search for a common modelling method. The chal-
lenge lies in the inherently fragmented nature of healthcare, where patient care spans
multiple producers and decision-making is supported by clinical data and shared in-
formation between stakeholders. In addition, the growing emphasis on patient-cen-
tred care and the co-creation of health highlights the need for models that also sup-
port patient engagement and shared decision-making.

In this thesis, the term patient journey is primarily used to describe the patient's
trajectory through the healthcare system across different producers, as it emphasises
the actual care experience and patient perspective. The second core term patient
pathway typically refers to a predefined planned care process.

This study applied a Design Science Research (DSR) approach. Understanding of the
kidney cancer patient process was deepened through workshops with healthcare pro-
fessionals, and the research problem and objectives were defined based on these dis-
cussions and relevant literature. Three modelling languages, Unified Modelling Lan-
guage (UML), Business Process Model and Notation (BPMN) and Customer Journey
Modelling Language (CJML), were compared in terms of their suitability for visual-
ising the complex healthcare process of kidney cancer care. CJML was selected for
the purpose due to its strengths in patient-centrality and its alignment with
healthcare-specific requirements.

Through iterative modelling and expert validation, the CJML models for kidney can-
cer care were found to be comprehensive, though certain limitations were identified.
CJML requires improved modelling capabilities to better represent decision-making,
modular structures, sub-processes and repeating phases. Proposed developments,
their reasoning and illustrative visualisations, were summarised in a compiled table
and validated through expert feedback.




The findings contribute both a refined modelling artefact and practical guidance for
modelling complex patient journeys. The thesis underlines the need for flexible mod-
elling methods to address the specific characteristics of healthcare and contributes
to the development of modelling approaches toward a unified practice.

Keywords Process modelling, patient journey, kidney cancer care, complex patient
process, Customer Journey Modelling Language (CJML), Design Science Research,
patient-centred care, co-creation of health
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Tiivistelma

Monimutkaiset terveydenhuollon palvelut vaativat yhd enemman resursseja vasta-
takseen kasvaviin tarpeisiin. On universaalisti tavoiteltua parantaa kustannuste-
hokkuutta kuitenkaan hoidon laatua heikentidmaitta. Toimivien hoitoprosessien
suunnittelu ja hallinta, seki puutteiden tunnistaminen ja ehkiisy on nostettu kes-
keisiksi keinoiksi paremman hoidon tuottamiseen. Vaikka useita prosessimallin-
nusmenetelmii on ehdotettu tihan tarkoitukseen, yhteista ja yleisesti hyvaksyttya
mallinnustapaa ei ole vield 16ytynyt.

Tama diplomityo tarkasteli mallinnusmenetelmid monimutkaisille potilasproses-
seille ja osallistuu yhteisen mallinnustavan 16ytdmiseen. Tyon haasteena oli tervey-
denhuollon hajanaisuus, jossa potilaspolut koostuvat useista palveluntuottajista ja
paatoksenteko perustuu niin kliiniseen tietoon kuin tiedon jakamiseen eri sidosryh-
mien valilla. Lisdksi potilaslaht6isen hoidon ja sen yhdessa luominen edellyttavat
korostuneesti mallinnustapoja, jotka tukevat potilaan aktiivista osallistumista niin
paatoksentekoon kuin oman terveytensa edistimiseen.

Tassa tyossa kaytettiin ensisijaisesti kisitettd potilasmatka viittaamaan potilaan
etenemiseen terveydenhuoltojirjestelméssa eri palveluntuottajien vililla, silla se
korostaa toteutunutta hoitoa ja potilaan ndkokulmaa. Sen rinnalla esiintyy myos
kasite potilaspolku, joka viittaa tyypillisesti ennalta maariteltyyn ja suunniteltuun
hoitoprosessiin.

Tutkimuksessa kaytettiin Design Science Research (DSR) -lihestymistapaa. Ym-
marrysta munuaissyovan potilasprosessista syvennettiin tyopajoissa terveyden-
huollon asiantuntijoiden kanssa, ja naiden keskusteluiden seka kirjallisuuden poh-
jalta maaritettiin tutkimuksen ongelmat ja tavoitteet. Kolmea mallinnuskielta, Uni-
fied Modelling Language (UML), Business Process Model and Notation (BPMN) ja
Customer Journey Modelling Language (CJML), verrattiin niiden soveltuvuuden
pohjalta monimutkaisen munuaissyopahoidon potilasmatkan mallintamiseen.
CJML valittiin jatkokehityksen kohteeksi, silla sen potilaslahtoinen lahestyminen
nahtiin kyvykkaana vastaamaan terveydenhuollon erityisvaatimuksiin.

Iteratiivisen mallinnuksen ja asiantuntija-arvioinnin avulla CJML:n munuaissyo-
pamallinnukset todettiin kattaviksi, mutta puutteitakin tunnistettiin. CJML kaipaa
lisamallinnuskeinoja paatoksenteon, moduulirakenteiden, osaprosessien ja




toistuvien vaiheiden esittimiseen. Kehitysehdotukset, perustelut ja havainnollista-
vat visualisoinnit koottiin taulukkomuotoon ja arvioitiin asiantuntijapalautteen
pohjalta.

Tutkimus kehittad mallinnusartefaktin sekd antaa kiytdnnon suosituksia monimut-
kaisten potilasprosessien mallintamiseen. Diplomityo korostaa joustavien mallin-
nusmenetelmien tarvetta terveydenhuollon erityispiirteisiin soveltumiseen ja edis-
tda samalla mallinnusmenetelmien kehittdmista kohti yhtendista kiytantoa.

Avainsanat Prosessimallinnus, potilasmatka, munuaissyévén hoito,
monimutkainen potilasprosessi, Customer Journey Modelling Language (CJML),
Design Science Research, potilaslahtoinen hoito, terveyden yhteisluominen




Aalto-yliopisto
Aalto-universitetet
B Aalto University



Table of contents

Preface and acknowledgements ... 1
List of Abbreviations ... ——————— 12
T INtroducCtion ... ———————————— 13
1.1 Background and motivation..........cccccovviiiiiimnn 13
1.2 Research structure ..o 15

2 Research methodology ..........cccccmmmiiiiiiini s 17
21 Literature review ... 17
2.2 Empirical study .......ccoocmmmiiiiii 18
221 Case description: Finnish healthcare system..............ccccccoiis 18
222 Research proCess ..., 19
223 Data collection methods ... 23
224 Data @nalySiS.......ccoiiiiiiiiiiiiiie e 32

23 Ethical considerations............cccccmmmiiiiinicini e ——— 33

3 Literature reView ... s 34
31 Patient pathways.........cccceiiiiiiiiie e —— 34
3.1.1 Complex patient JOUINEYS.........c.ueiii i 36

3.2 KidnNeY CaNCEer ........cccceieeee i 39
3.3 The kidney cancer care ProCess........ccccurrimirrssnnsrnsssnssssssssssssssssnnssnns 40
3.3.1 DEtECHON ... 41
3.3.2 DIAGNOSIS. ...ttt 42
3.3.3 Treatment ... ... 43
3.34 Post-treatment survivorship...........ccccoe 45
3.3.5 ENd-0f-life Care ... 47

3.4 Patient journey modelling ........ccccccmiiiiiiiiiiimmne e 47
3.4.1 Unified Modelling Language (UML)........c..coeiiiiiiiiiiiiiee e 50
3.4.2 Business Process Modelling and Notation (BPMN)....................... 51
3.4.3 Customer Journey Modelling Language (CJML)........ccccceevviinenennee 53
3.4.4 Standardised modelling tools ............cceeiiiiiiiiii e 55

3.5 Summary of the literature review ... 56

4 ANAIYSIS e ——— 58
41 Identifying the problem and motivation...........ccccoiiiiiiiniiinnniceen, 58
4.2 Defining the objectives of the patient journey model....................... 61
421 High level objectives of the model.............cccooiiiiiii 61



422 Requirements for the modelling ..o 62
423 Evaluation of the modelling techniques............cccccoiiiiine 63
4.3 Design and development of the patient journey model ................... 65
4.3.1 Defining the applied visual CJML notations ..........ccccccoeevivivieennnnn. 65
4.4 Modelling the kidney cancer patient journey ..........cccccccmrrriiiiiiinnnnns 67
4.4.1 DeteCtion ..o 68
442 DIAGNOSIS. ...ttt 69
443 TreatmEnt .. 71
444 Post-treatment survivorship..........cccccoe 72
445 ENd-0f-life Care .......oooooiiieeeee e 73
446 Deviations in the patient journey ...........cccccoiiiiiiieen 73
4.5 Initial proposals for further development...........cccccoiiiiiiiiiciiiciiccnnnes 74
4.5.1 DeCiSion POINES ....coeeieeeeeee e 75
45.2 Data object reference. ... 77
45.3 Temporal, non-linear timeline...........cccccooceei i, 78
454 Angled connecting ODJECES .......coooiiiiiiiiii e 78
455 LOOPING MECNANISIM ...oceiiiiiiiiieii e 79
4.5.6 Modularity and Sub-proCesses..........ccccuuviiiieeeiiiiiiiiieee e 80
45.7 Call @CHVILY oo 82
458 DiSCUSSION POINt ..o 83
4.6 Results of demonstration and evaluation...........ccccceeciiiniicenniicinennn. 84
4.6.1 Results from workshop 1 .......oooeiiiiiiiie e 85
4.6.2 Further improving the proposals..........cccccoee e, 85
46.3 Results from feedback on CJML usage ..........ccccceviiveeiiiiienennnne, 87
46.4 Results from workshop 2.........ooooiiiiiiiiiiie e 87
4.7 Proposed developments to CIML ...........cccccmmmmiiniiicccsnenre e 89
L 1= o U == T o 92
5.1 Typical Kidney Cancer Patient Process.........cccccccerririisccsnennennnnnnnnns 92
5.2 UML, BPMN and CJML in Modelling Patient Journeys.............c....... 93
5.3 Evaluating the performance for future improvements ..................... 96
5.3.1 Enhancing patient-centred care through process modelling .......... 96
5.3.2 Modularity, responsibility and the role of automation...................... 97
5.3.3 Who benefits from process modelling? ..........ccccooviiieiiiiieeeiiieenn. 99
534 The flexibility paradox in CJML modelling...........cccceeeviiiiieeinnnnen. 101
54 Summary of diSCUSSION........ccoiiiiiiiiicir s 102



5.5  Strengths and limitations of the study..........cccoevoiiiiiiiiiiiiiiiinnees 103

T O o o Vo [ =3 T T 105
= (=T =Y 3 S 107
LAY - o 11 4 1 L) =T 117
A. Healthcare professional workshop, question template.................. 117
B. Patient interview, template (in finnish) ........ccoccoonnriiiiiiniie 117
C. Kidney Cancer Care — CJML models..........cccerivmmrnriiinninnnennnnncneen 119
D. Additional, created CJML development materials..............ccccuueeunnn. 129

10



Preface and acknowledgements

First of all, I am so incredibly ready to enjoy life again, see my friends and do
absolutely nothing in my spare time. I did enjoy my thesis journey, at first,
but the sun is shining, summer is here, and I cannot believe I'm closing this
laptop for the last time.

Then to the official part. I want to thank my thesis advisor Mart Vesinurm for
somehow luring me into this process. I definitely did not know what I was
getting myself into, but I ended up enjoying the topic a lot. Also, thank you
to Professor Paul Lillrank for offering me this opportunity and figuring out
the funding. Thank you to Lauri Saarinen for supervising, and apologies for
dropping the whole thing at you all at once without any prior warning.

Olipahan prosessi, kirjaimellisesti. En suosittele tyoskentelemaian samanai-
kaisesti, mutta se nyt oli koko ajan tiedossa ja vililla taloustilanne vaatii ve-
nymisia tillaisiin ratkaisuihin. Mutta eniten kannustan aloittamaan tyon
vasta, kun ymmartaa mista siind on kyse. Silla voi valttya paljolta lisatyolta
ja turhautumiselta.

I also want to thank my Markus for his endless support and kind words. I
would not be here without you making me food and bringing me cups of cof-
fee and tea.

And thank you to everyone else as well who has cheered me up when I've slept
far too little or shown me empathy during the many days and nights I spent

working on this.

After a very long spring, this thesis is now finally done, and I will be a
diplomi-insinoori!!! <3

Somewhere close to Otaniemi, but already quite far, 11.07.2025

Essi Miettinen

11



List of Abbreviations

AD - Activity Diagram

BPMN - Business Process Modelling and Notation
ccRCC - Clear Cell Renal Cell Carcinoma

CG - Clinical Guidelines

CJML - Customer Journey Modelling Language
EHR - Electronic Health Records

EOL - End-of-Life

GP - General Practitioner

HCP - Healthcare Professional

HUS - Helsinki University Hospital

KCS - Kidney Cancer Specialist

OMG - Object Management Group

PC - Palliative Care

PJM - Patient Journey Mapping

PJD - Patient Journey Disruption

SD — Sequence Diagram

UML - Unified Modelling Language

12



1 Introduction

1.1 Background and motivation

As life expectancies increase and the human population grows, healthcare
systems face increasing pressure to deliver complex, high-quality care at
scale and adapt to the change (Barbagallo et al., 2015). Increasing demand
for resources is evident especially with chronic diseases and multi-morbidity
condition patients (Valentijn et al., 2013). Patients with complex diagnostics
account for a large part of healthcare system resources, while the quality of
care does not consistently meet expectations and intensions (Haywood et al.,
2006). This creates urgent production-economic challenges: healthcare pro-
ducers must optimise processes to ensure efficiency without compromising
patient outcomes.

Addressing the widespread impact of chronic diseases has become a central
priority for healthcare organisations, policymakers and governments
(Danaher et al., 2024). One way healthcare producers can support these goals
is by encouraging patients to take a more active role in managing their own
illness (Ahn et al., 2015). However, meaningful patient involvement requires
transparent and well-coordinated care pathways, which remain difficult to
achieve in healthcare systems characterised by fragmented responsibilities
and multiple detached producers (Vesinurm, 2025). This fragmentation of-
ten leads to a lack of shared understanding of patient care processes and their
planning (Seys et al., 2019). Consequently, the modelling and clear represen-
tation of care pathways become critical enablers for improving both patient
engagement and operational efficiency.

However, achieving such clarity is far from simple. The underlying challenge
is the complexity of care systems themselves which pose challenges for daily
patient care (Halvorsrud et al., 2018). Patient pathways themselves are in-
herently complex concepts operating within equally complex healthcare sys-
tems (Seys et al., 2019). This dual complexity forms the central challenge that
this thesis seeks to address.

Simultaneously improving cost effectiveness of healthcare services and oper-
ations, without compromising care quality is a widely shared goal across
health systems. Optimising healthcare processes necessitates acknowledging
the interconnected nature of each stage within the patient care continuum
(Healthcare Financial Management, 2003; Zapka et al., 2003). Integration
of care processes and information flow is essential, not only within individual
care episodes but across the entire healthcare enterprise.
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In this context, process modelling plays a foundational role by clarifying how
care is structured, delivered and supported through information. This under-
standing is also essential for making effective use of health data systems like
electronic health records (EHR). For instance, EHRs can help identify pa-
tients at risk of diagnostic delays due to missed follow-ups (Murphy et al.,
2014), or improve clinical practice and continuity of care (Reis et al., 2017).
Enhanced use of EHR data is also expected to contribute to the rebalancing
of healthcare economics. However, having EHR does not ensure that data
can be meaningfully reused, information must also be accessible and struc-
tured in a way that supports practical use (Vesinurm, Sylgren, et al., 2024).

Therefore, process models do not only guide care planning but also enable
the purposeful application of data within systems like EHR. The complexity
of patient pathways has led to a growing interest in using modelling lan-
guages to represent them. Process modelling offers methods to, for example,
evaluate costs, resource consumption and spot bottlenecks (Combi et al.,
2017). However, applying modelling languages in healthcare requires careful
consideration of the unique challenges and complexities inherent in care pro-
cesses and health systems (Vesinurm, 2025). Notably, a standardised meth-
odological approach for patient-centred healthcare service modelling is still
lacking (Cassidy et al., 2022).

Given the complex nature of healthcare processes and the importance of clear
communication and planning, a standardised way of representation is re-
quired to both describe patient pathways and to understand the concepts
(Bogale, Vesinurm, et al., 2024). A key challenge lies in developing a model-
ling approach that balances the precision required for machine execution
with the simplicity needed for human comprehension (Ardito et al., 2020).
From this perspective, machine-readable modelling can be seen as a require-
ment for properly leveraging EHR data.

There are various approaches that tackle the modelling of patient pathways,
each with their unique focus and strengths. Analysing modelling languages
from distinct traditions is essential for understanding how modelling ap-
proaches respond to the multifaceted nature of healthcare processes. Such
variety is crucial for identifying how modelling languages can evolve towards
more holistic representations of care. Therefore, this study focuses on the
feasibility and usefulness of three different modelling languages: Unified
Modelling Language (UML), Business Process Modelling Language (BPMN)
and Customer Journey Modelling Language (CJML). UML, BPMN and
CJML represent these contrasting paradigms, making them a relevant basis
for this comparison.
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There is no single representation method that would satisfy all the needs re-
quired in both complex patient pathways and health systems. For this reason,
Cassidy et al. (2022) suggest using a combination of methods to address the
limitations of individual approaches. The thesis focuses on kidney cancer as
an illustrative example of a complex care process. It evaluates how UML,
BPMN and CJML would capture key characteristics of this pathway and se-
lects CJML for further development to enhance its support for patient jour-
ney modelling.

This study has three main aims. First, to deepen the understanding of how
the care of long-term illnesses is organised by identifying the key character-
istics relevant to modelling. Second, to assess whether these characteristics
can be effectively represented as a patient journey aligned with healthcare
system requirements. Third, to evaluate how CJML can be further improved
to support this representation.

The research is guided by the following three research questions:

RQ1: What are the key characteristics of the kidney cancer care process from
a process modelling perspective?

RQ2: How do UML, BPMN and CJML differ in their ability to represent the
key characterises of a kidney cancer care process?

RQ3: How can CJML be developed to better support patient journey model-
ling in healthcare?

Through addressing these questions, the thesis aims to contribute to the de-
velopment of a shared, interpretable modelling method. This should be suit-
able for diverse stakeholders, such as business analysts, healthcare and IT
professionals (Bogale, Vesinurm, et al., 2024).

1.2 Research structure

This study consists of two main parts: a literature review and an empirical
study. The literature review compiles current research and literature on kid-
ney cancer treatment and patient process modelling. The empirical study in-
vestigates cancer treatment process and how its modelling can be performed
using the chosen modelling language.

The empirical part of this master’s thesis aims to answer research questions
1-3. The empirical study followed a design science research (DSR) process,
which included workshops with healthcare professionals (HCPs), the devel-
opment of an artefact, i.e. patient process models, and the collection and
evaluation of expert feedback on the artefact. The purpose of the HCP work-
shops was to understand how the kidney cancer care process functions for
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cancer centre patients. The broader purpose of the workshops was to identify
complexities in this care process and how modelling of such process could be
performed with modelling languages. The analysis section revealed short-
comings in the chosen modelling language and gives suggestions for im-
provements which were lastly evaluated with experts researching healthcare
organisations and modelling patient processes.

Modelling of the process focused on the typical phases of kidney cancer treat-
ment and separately handled deviation situations. After the artefact was cre-
ated, it was evaluated separately. Findings of this evaluation were analysed,
discussed and incorporated to the development of the language. The aim of
the modelling process was to create a structured representation of the patient
pathway that would allow the identification of gaps in modelling and provide
recommendations for improvements in the chosen modelling language.
Alongside, inconsistencies in the treatment of kidney cancer were docu-
mented in this study.

This introductory section 1 builds the base of the thesis and the topic and is
followed by section 2 provides review on the relevant literature from kidney
cancer care and a deeper look into the modelling languages, their features
and how the ones in focus have been used in the past. Section 3 presents the
research methodology of this research. The analysis and created models are
presented in section 4. The results are discussed in section 5, and lastly, sec-
tion 6 concludes the study with a summary of its main findings.
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2 Research methodology

This section explains the methodological choices and their constraints, liter-
ature review in part 2.1. and empirical study in part 2.2, including the chosen
research methodology and methods for data collection and analysis. Lastly,
2.3 lists the ethical considerations.

2.1 Literature review

For the literature review, different research journal articles, conference pa-
pers and books were used as the primary sources. The search for relevant
literature was conducted mainly through PubMed (NLM) database. In addi-
tion, Google Scholar and academic databases accessible via the University of
Helsinki and Aalto University libraries were utilised to complement the pri-
mary search and to access materials not available through PubMed.

Search terms were based on core concepts relevant to the study, including

» &

combinations such as “patient pathway modelling,” “care processes in
chronic illness,” “healthcare operation management,” “complex patient
pathway,” and “kidney/renal cancer care pathways.” These terms were re-
fined based on preliminary search results to improve specificity and rele-

vance.

In addition to peer-reviewed academic sources, publicly available websites
were used to support the description of treatment methods and to enhance
understanding of the kidney cancer care process. These included national
healthcare portals such as hus.fi and kaikkisyovasta.fi, a site maintained by
the Finnish Cancer Societies (fin. Syopajarjestot), which provides accessible
and up-to-date information about cancer care. These sources offered both
general and case-specific insights into renal cancer treatment pathways and
contributed to a more comprehensive understanding of national cancer care
practices within the Finnish healthcare context.

Although the literature was not strictly limited by publication date, studies
published within the last 20 years primarily chosen. Most of the included lit-
erature is from the last 10 years. This is beneficial due to the rapid develop-
ment of the field and the increasingly critical state of healthcare systems,
which demand up-to-date perspectives on patient process design and man-
agement of complex, chronic illnesses.

The selection of literature was based on both relevance to the research objec-
tives and methodological reliability, with a particular focus on patient-cen-
tred and co-created care, process improvement and approaches applicable to
help managing complex healthcare environments.
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2.2 Empirical study

The empirical study followed a design science research (DSR) process, which
included workshops, the development of an artefact, and the collection and
evaluation of expert feedback on the artefact. This section provides an over-
view of the healthcare organisation, the applied DSR approach, and the data
collection and analysis methods used.

2.2.1 Case description: Finnish healthcare system

Despite healthcare being a universal concept, this study’s case focuses on the
maintenance of health and production of health services in Finland. Many of
the observations are still expandable and previous literature and experiences
are gathered around the world. However, the features listed in this section
are relevant to welfare state contexts.

Finland is a welfare state characterised by a high standard of living and rela-
tively low poverty levels. While the healthcare system performs well in terms
of overall effectiveness, its structure is notably fragmented (Keskimaki et al.,
2023). Health financing is shared among several parties, municipalities, the
national health insurance system, employers and households, each contrib-
uting a significant portion. This fragmented funding model extends to service
provision as well, encompassing municipal, private and occupational
healthcare systems. Consequently, coverage is uneven: although all residents
are entitled to municipal health services, the availability and accessibility of
care, especially primary care, can vary considerably between municipalities.
Additionally, employed individuals have access to occupational health ser-
vices, but the scope and quality of these services also differ depending on the
employer.

The Hospital District of Helsinki and Uusimaa (HUS), is the largest producer
of healthcare in Finland, employing 27,000 professionals and treating yearly
nearly 750 000 patients annually (HUS, 2025¢). HUS organises the special-
ised care in Uusimaa and oversees the nationally centralised care of many
rare and severe diseases. This study focuses on The Comprehensive Cancer
Centre at HUS, which is the largest and most versatile cancer treatment cen-
tre in Finland (HUS, 2025b). Cancer Centre’s responsibilities include radia-
tion therapy, cancer drug therapy, the treatment of blood diseases for pa-
tients over 16 in the Uusimaa region. Additionally, the Cancer Centre is re-
sponsible for breast surgery, special palliative and end-of-life care. As a uni-
versity hospital, HUS also continuously develops and studies its processes
and treatment methods.
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Alongside the public, municipal healthcare system, Finland has additional
significant producers, private and occupational health services (Keskiméiki et
al., 2023). The private sector largely focuses on non-emergency outpatient
care, in both general and specialised cases, which is typically paid for by pa-
tients themselves or supported through insurance. Currently, only one pri-
vate cancer hospital operates in Finland — Docrates by Mehildinen. Occupa-
tional healthcare is a mandatory responsibility of employers, ensuring access
to preventive and essential services for employees. In addition, university
and other higher education students benefit from a dedicated, non-profit
producer: the Finnish Student Health Service. HUS can receive referrals
from each of them, and their care process differs slightly from that of those
who have been treated from the beginning on the public side.

In addition to these, external producers have influence on the patient's care.
In Finland, the Social Insurance Institution (Kela) provides reimbursement
for prescription medication costs (Keskimaki et al., 2023). To access these
subsidies, certain medications, particularly those for chronic or severe con-
ditions, require a reimbursement approval from Kela based on the medical
professional’s application. This approval may be time-limited and subject to
renewal. Without valid reimbursement status, patients are not eligible for
subsidised prescription prices, which may significantly increase their out-of-
pocket costs.

In this study, the term producer is used as an umbrella concept to describe
all organisations involved in the production, coordination or delivery of
healthcare services, regardless of their structural or operational model. While
the term provider is more commonly used in healthcare literature to refer to
entities that directly deliver care to patients, such as hospitals and healthcare
professionals (HCPs), the concept of a producer better reflects the diversity
of actors involved in the Finnish system as not all producers deliver care di-
rectly. For instance, organisations such as Kela or insurance companies in-
fluence patient care through financial mechanisms or service access policies
but do not act as care providers. Therefore, all providers are producers, but
not all producers are providers. This distinction is important in the context
of process modelling, where different producers may have different roles, re-
sponsibilities and interfaces in the patient journey, despite not providing
hands-on care.

2.2.2 Research process
This study requires researching the oncology of complex patient process and
develop a model meeting its requirements. Building an artifact suits this pur-

pose well and therefore, the empirical part of the study was conducted as de-
sign science research (DSR), an approach presented by Peffers et al. (2007)
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and Hevner et al. (2004). The DSR process includes six steps: problem iden-
tification and motivation, definition of the objectives for a solution, design
and development, demonstration, evaluation and communication. As Peffers
et al. (2007) argue that the structured process of DSR is well-suited for de-
veloping and evaluating artefacts that address specific problems, it aligns
well with the objectives of this study.

The choice of DSR as the research approach was further supported by
Burwitz et al. (2013) who used the method for similar purpose. Their goal
was to create a modelling language capable of addressing the requirements
arising from the previously noted challenges in clinical pathways. The empir-
ical part of this thesis focused primarily on a similar situation: the design and
development phase highlighted the areas for further developing the model-
ling language. The design and development phases were also extended to the
development of these points. Demonstration and evaluation phases were
then performed for both the artefact and the development proposals.

The DSR process supports the creation of a solution for a unique need and
context, combining knowledge derived directly out of the healthcare environ-
ment as well as existing literature. Figure 1 presents the research process of
this study: the design science process phases guided the research process and
multiple methods were used alongside. It shows how the research artifact is
developed by integrating understanding from healthcare with existing
knowledge from literature and prior studies. Then, models and proposals are
iteratively evaluated through feedback and expert workshops.
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Figure 1 Research process, used methods and produced outputs
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Evaluation of accuracy is considered from two perspectives: modelling lan-
guage guidelines and the kidney cancer care process. Assessing the modelling
language guidelines relates to quality requirements and depends on partici-
pants' understanding of these requirements. Therefore, accuracy evaluation
in terms of modelling language guidelines was carried out iteratively during
the design and development phase. The artifact’s performance in represent-
ing the kidney cancer care process is evaluated in a separate phase dedicated
to this assessment.

The research process defined in Figure 1 guided the study. In more detail,
this led to the process being organised as follows:

1. Problem identification and motivation

Research started with workshops with HCPs working with kidney cancer pa-
tients and a literature review on the kidney cancer process and modelling
techniques. The most important of practise rules in DSR is that the research
must produce an “artifact created to address a problem” (Hevner et al., 2004,
p. 82). This phase ensured that the research focused on addressing practical
challenges in the use of modelling languages for complex patient pathways.

Workshops were organised to gain better insight of currently used patient
pathways in kidney cancer care. A qualitative method is needed when trying
to understand the phenomena in question. It is impossible to draw conclu-
sions without involving experts from the field, those handling the situations
daily. This type of data is not available for third parties and is affected by
one’s own experience and conception.

2. Defining objectives for a solution

After identifying the problem, objectives for a solution were defined. This
second phase aims to determine what kind of an effect the design artefact
should have on the defined problem (Peffers et al., 2007). Integrating new
and existing knowledge on the problem and chosen modelling methodologies
are done to establish a strong scientific foundation.

The literature review offered knowledge on patient process definitions, the
typical kidney cancer care continuum and modelling possibilities. With un-
derstanding from the workshops, a process picture of typical kidney cancer
care was created. Workshops provided elements of the actual kidney cancer
care, which were able to include on top of the planned care process.

To further address known pain points, process modelling languages were
evaluated based on insights from the workshops and the literature review. All
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three languages, Unified Modelling Language (UML), Business Process Mod-
elling and Notation (BPMN) and Customer Journey Management Language
(CJML), have been previously used for modelling patient processes and
therefore chosen for this study. UML and BPMN are universally used and
recommended options, and CJML represents a newer language.

3. Design and development

The third phase focuses on designing an artefact as a solution to the identified
problem (Peffers et al., 2007). The design process was primarily based on the
workshops, with the help of literature and modelling guidelines. Creating the
artefact for the kidney cancer care process with either UML, BPMN or CJML
was done to thoroughly test the artifact in the real-world application. This
phase also aimed to test its strengths and weaknesses but also to highlight
the complex nature of healthcare.

The model was also evaluated in the design and development phase but solely
from the correctness aspect of quality. The development process was itera-
tive, consisting of rounds evaluating the modelling choices and accuracy of
the model.

4. Demonstration and evaluation

The demonstration and evaluation were performed simultaneously. This
phase included two separate workshops both with their own impact on this
study. Hevner et al. (2004) list that artefact can be evaluated, for example, in
terms of accuracy, completeness, fit with the organisation, performance, re-
liability and usability, which all were listed as evaluated criteria in the work-
shop. The goal was to receive actionable proposals that combine both theo-
retical and practical contributions to further development of the artefact.

5. Communication

This study documents the research process, the problem, artefact and results
of the demonstration and evaluation as requested Peffers et al. (2007).
Hevner et al. (2004) defined as a communication guideline that “design sci-
ence research must be presented effectively both to technology-oriented as
well as management-oriented audiences” (p. 83). The researchers present at
the demonstration and evaluation meet both requirements in the context of
the study. Artefact building, key workshop findings and results are presented
in section 4.

Lastly, “effective design-science research must provide clear and verifiable
contributions in the areas of the design artifact” (Hevner et al., 2004, p. 83).
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In accordance with the DSR guidelines, required improvements to the mod-
elling language are recorded in a separate, comprehensive table.

2.2.3 Data collection methods

DSR requires iteration and evaluative processes which also require multiple
rounds of data collection. In this study, the collection is was conducted as a
series of workshops, structured by different means to suit the objectives. First
round of workshops was performed in the Cancer Centre Department of the
Helsinki University Hospital, and second with experts researching with
healthcare organisations and patient journey modelling.

It is argued that “prescriptive knowledge created during the [DSR] build ac-
tivity is assumed to have no truthlike value” (Iivari, 2007). This questions if
the knowledge gained in the building process is worth to be accumulated.
Sonnenberg and Vom Brocke (2012) studied this challenge and proposed
that prescriptive knowledge can be achieved if DSR process follows three key
principles. Their findings emphasise the importance of staged evaluations
and iterative cycles to increase the design's truthfulness. In line with this, the
present study applies the evaluation activities they recommend, assessing the
artefact throughout the process and integrating insights from each iteration
into the next.

1. First evaluation is gathered alongside the DSR stages 1 and 2, and as an
output, justification for the problem, research gap and objectives are con-
firmed from both literature review and expert feedback.

2. Next round of evaluation is performed before the first prototype is built
and the chosen modelling is confirmed by external researchers. Addition-
ally, first iterations of the modelling are demonstrated shortly to the ex-
perts of the modelling language for validation on the accuracy and com-
pleteness.

3. Lastly, the created artefact is demonstrated to a different group of experts,
working in a quasi-realistic setting as suggested, and comprehensive eval-
uation is gathered based on multiple criteria.

4. Validation in a realistic setting will remain to be performed but proposals
for the developed modelling are documented in this study.

In total, the data collection and evaluation happen in DSR process stages 1
and 4. Also, stage 3 included evaluating discussions within the research
group this study is a part of. These data collection and evaluation methods
are presented in detail next.
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2.2.3.1 Methods for problem identification and motivation

For problem identification and motivation, three workshops were conducted
together with another researcher and involved kidney cancer experts to gain
insights of the actual patient processes. One semi-structured interview was
held with a kidney cancer patient to validate the expert information and bring
forward patient experience. All of the discussions were held in Finnish.

HCP workshops

Expert workshops are the initial knowledge base of the empirical study. Only
a very high-level picture of kidney cancer care path is available outside of the
healthcare organisation as found in the literature review. The purpose of
these workshops was to understand how the kidney cancer care process func-
tions for cancer centre patients and how treatment and information flows in
a care path process. The broader purpose was to identify complexities in this
care process and how the outcomes of such process could be performed with
modelling languages. This was targeted by dividing the workshop discussions
into three sections:

1. Learn whether diagnosis and care plan follow a certain pathway, and how
this pathway evolves.

2. Understand the kidney cancer patient pathway flows: which producers,
alternatives and activities are included? What is required for smooth care
and what points are leading to deviations?

3. Discover how patients are informed along the process.

Three separate HCP workshops were organised: one with a kidney cancer
specialist KCS) and two with kidney cancer nurses. Participants were all fa-
miliar with each other as they worked closely together. Each workshop lasted
from 60 to 90 minutes, allowing participants to engage at a comfortable pace.
Participants were all from the Helsinki University Hospital’s cancer centre
located in Meilahti, Helsinki, Finland.

The HCPs were invited to participate to share their knowledge and were re-
cruited by the hospital. The hospital chose participants based on their
knowledge: who they saw as most potential and helpful. All participants were
provided with a summary of the research beforehand. Workshops took place
in participants’ own reception rooms between April and May 2023. Work-
shops were audio recorded, with consent, so that they could be reanalysed if
necessary. Each workshop began with signing a consent form and a brief in-
troduction to the study and the motivation behind it.
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Responsibilities were divided to two roles in all data collection workshops.
The other researcher acted as the conversation leader and research assistant,
the author of this study, was responsible for notetaking. This division helped
both to focus on their own tasks . The conversation leader was able to lead
the discussion based on the workshop template and react to HCP’s com-
ments. HCPs were given free word to tell their version of the current patient
pathways. Alongside of modelling the patient pathway, the workshop aimed
to cover other questions that are presented in the Appendix A.

The research assistant did not participate in the discussion other than to ver-
ify what has been said. She employed the structured note-taking process to
capture the insights and suggestions of the participants. Different coloured
notes were used to present different stakeholders, and interaction details be-
tween parties were written down on them. Post-it notes constructed a time-
line of events on a larger base paper. This simple but effective notetaking
method was chosen to already resemble the features of all studied modelling
languages and to properly separate every notable action and communication
point. An example of notes for the start of treatment is shown in Figure 2.
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Figure 2 Example of the notes from the start of treatment
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Patient interview

Patient perspective on this study is gathered in only one patient discussion
which was performed as a semi-structured interview. Their participation was
also entirely voluntary. After introduction to the study and defining the back-
ground information and cancer status, the patient was encouraged to speak
freely about their treatment process and experience. The interviewer occa-
sionally guided the discussion towards topics relevant to the study and asked
follow-up questions to clarify specific points. These questions are listed in
Appendix B.

Participant backgrounds

Backgrounds of the participants are shortly introduced next. The first work-
shop included oncology specialist that had treated primarily kidney cancer
cases since January 2022, so they had one year of experience in proper tasks.
They handled prostate cancer referrals and, together with another specialist,
were responsible for almost all patients in the cancer centre. They had also
participated in weekly common cancer meetings that deal with cases in which
the form of treatment was not clear.

Second workshop included a nurse from cancer centre, having worked with
cancers for 11 years and since 2017 especially with urological cancers. They
had experience on the cytostatic care and was at the time of the workshop
working on the reception side. The third and last workshop also included a
nurse from cancer centre, having a long career in the cancer centre but the
actual experience years remained unknown. Their workshop was conducted
remotely but it worked in the same way as the previous ones.

The patient participating in the study had been suffering from cancer for sev-
eral years and their condition had fluctuated over the years. At the time of
the interview, their cancer had been diagnosed as incurable a short time ear-
lier. They therefore had visibility into several stages of kidney cancer treat-
ment.

The background information and lengths of the discussions are listed in Ta-
ble 1.
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Table 1 Backgrounds of the participating HCPs and cancer patient

Role Type Experience Length

Special experience of 1

Oncology specialist Workshop year, 3 months

1th 30 min

11 years with cancers,
Workshop since 2017 especially | 1th 30 min
with urological cancers

Nurse at the cancer
centre

Nurse at the cancer

centre Workshop Multiple years 1h 06 min

. Evolving kidney cancer

. Semi-structured . .

Patient . . for 6 years, recently di- | th 12 min
Interview .

agnosed as chronic

2.2.3.2 Methods for demonstration and evaluation

Following the design science methodology, the created artefact, patient pro-
cess models, require both demonstration and evaluation. The models and
proposals for future improvement were reviewed in two separate evaluation
sessions with experts. The models and proposed improvements were further
developed between these sessions, applying learnings from the first sessions
to the models to drive further development in the second. Alongside, also
feedback from the creator of the modelling language was gathered to validate
the information in this study.

The first workshop acted as a pilot version for the latter one, including a small
group of experts researching the healthcare organisations. This workshop re-
quired showcasing both the patient process models, as most of the partici-
pant were not familiar with process modelling. Their expertise on phenom-
ena in the healthcare organisations was beneficial for the theoretical contri-
bution of the proposed improvements.

The second, larger workshop included researchers especially familiar with
the modelling of patient processes. The second demonstration therefore
aimed to present the usefulness of proposed improvements in the patient
process modelling. Their expertise on process modelling in the healthcare or-
ganisations was beneficial for the practical contribution of the proposed im-
provements.

Depending on the proposed improvement, the assessment was performed by
evaluating the following qualities depicted by Hevner et al. (2004): accuracy,
clarity, fit with the organisation, reliability, usability and completeness. The
evaluation sought to gain an understanding of these by following the frame-
work in Table 2.
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Participating experts were given the opportunity to provide their insights es-
pecially on the improvements and suggest any modifications necessary to en-
hance these predefined criteria. To ease the evaluation, each of the criteria
was modified to make them slightly more memorable:

- Accurate

- Clear

- Benefits the user

- Reliable

- Common Need (Usability)

- Ease of Use (Usability)

- Relevant aspect missing from CJML (Completeness)

Table 2 Framework for the evaluated qualities

Evaluated Questions guiding the evaluation

dimension

Accuracy Does the proposed extension enable more precise or correct repre-
sentation of processes?

Clarity Does this enhance the visual clarity and comprehensibility of CJML
models?

User Benefit / Does this improve the user experience?

Organisational Fit Does it add practical value for actual use?
How well does this align with the modelling needs of healthcare?

Reliability Will the feature behave predictably and consistently across cases?
Usability Is this a common need?
Is it easy and intuitive for modelers and stakeholders to adopt and
use?
Completeness Does it help model relevant aspects that are currently missing and

identified in this study?

Next, the structure of demonstration and evaluation workshops is presented
in more detail and methods for feedback gathering are opened.

Evaluation workshop 1

The participating experts were invited due to their knowledge of healthcare
operation management and ability to connect the findings to real-life
healthcare organisation settings. Experience background in summarised be-
low in Table 3. The workshop was held in Finnish as all participants were
native Finnish speakers. Two out of the three participants were not particu-
larly familiar with CJML or modelling languages, so this session worked as a
pilot, primary evaluation. Therefore, the demonstration also required a short
summary of CJML’s core elements and qualities. The evaluation session was
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held as a workshop. All materials were printed to provide easy step-by-step
demonstration, and each participant had the possibility to investigate the
models as they liked. The workshop lasted 1 h 40 minutes in total.

The demonstrated material included the modelled kidney cancer journeys
and supplementary models of special cases (see Appendix C). For the pro-
posed improvements, the author presented the current visualisations and
versions with improvements. For instance, the decision point was demon-
strated as the simplified version (as in Figure 12, p. 75), and the evaluation
team was given proposals for separate inclusive and exclusive modelling of
the decision point. The evaluation was therefore carried out by comparing
the current modelling with proposals of different levels of detail. All proposed
improvement options can be found in Appendix D.

Table 3 Participant experience in evaluation workshop 1

Participant | Experience Length

1 Nearly one year of research experience in patient journey
efficiency and care continuity

2 2 years of research experience in integrated care and im-
proving management of patients with multimorbidity, also
with a focus on how existing different systems contribute to | th 40 min
the disruptions in care coordination and service delivery

3 4 years of research experience in the management of com-
plex patient journeys, also knowledge in modelling lan-
guages

The workshop discussion flowed organically, and the author decided not to
manage it too rigorously to allow the emergence of other possible improve-
ment opportunities. Necessary clarifications were made if the qualities had
not already emerged in the discussion. Demonstration and evaluation hap-
pened partially simultaneously: when evaluated qualities emerged in the
demonstrated kidney cancer models and discussion revolving around them,
proposed improvements were presented case by case to evaluate each in their
relevant setting. For instance, the example of complex care path modelling
(Figure 12, p. 75) and its related improvements were evaluated profoundly all
together.

Lastly, all proposed improvements were presented in a comprehensive table.
In addition to the discussion, all participants were asked to mark the ones
they evaluated as primarily important and which ones are second priority.
Each were identified by marking ‘+’ for primary important and ‘(+)‘ for sec-
ond priority.
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Feedback on CJML usage

In between the workshops, the developer of CJML provided feedback on the
proposals, mainly for validation of uncertainties. Their contribution in this
round included written comments on the study, defining the used terminol-
ogy and validating assumptions with regard to visual notations.

Evaluation workshop 2

The primary evaluation workshop was organised to validate and refine pro-
posed improvements to the CJML. The workshop was held as remotely and
everyone participated from their own device. In contrary to the previous
workshops, this workshop was held in English as the participants were non-
Finnish speakers. The aim was to critically evaluate each feature from both
conceptual and practical modelling perspectives.

The session brought together six participants with varying degrees of experi-
ence with CJML, ranging from under a year to over 15 years. The group in-
cluded the researcher overseeing the development of CJML, members of the
research team involved in its development, and other experts with recent
hands-on experience of CJML, from cases such as actual care journeys and
depicting information flows. Experience background in summarised below
in Table 4.

Table 4 Participant experience in evaluation workshop 2

Participant | Experience Length

1 Less than a year of experience in modelling customer jour-
neys from patient perspective and trying to predict the ex-
perience from data

2 2 years of research experience in technical aspect in journey
modelling, previously experienced in CJML modelling and
using databases to mine customer journeys

3 Over 1,5 years of research experience in longitudinal stud-
ies on patient pathways

4 Multiple years of experience in digital health research,
most recently from visual modelling of patient pathways to
improve its description and communication

1h 49 min

5 2 years of relevant research experience, recently modelled
patient-centred CJML pathways

6 15 years of research experience from human-computer in-
teraction to service innovation and modelling of patient
pathways, recently focused in practical and theoretical as-
pects of service innovation and user modelling. Oversee-
ing the work on CJML
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The workshop was guided by the following structure:
1. Introduction and objectives (15 minutes)

The session began with a brief personal introduction and an invitation for
participants to share their background. It was confirmed that all attendees
had some previous experience with CJML. The objectives of the workshop
were then outlined:

- To provide context for the development proposals, which were based
on findings from initial workshops with HCPs and modelling of the
kidney cancer patient journey

- To collaboratively evaluate each proposal, identify strengths and
weaknesses, prioritise the most valuable features and suggest refine-
ments

- To use an online voting to collect structured feedback on each pro-
posal based on pre-defined criteria

- To complete the core agenda in time

2, Structured evaluation process

All proposals were first presented briefly using a summary slide including
names and icons. Each proposal was then discussed individually, beginning
with those that were either prioritised in the pilot workshop or already known
to include unclear elements.

The author introduced the rationale behind each proposal, how it had been
developed and what problem it aimed to address. Then, participants were
encouraged to reflect on their relevance, share past experiences and suggest
alternative solutions or further refinements. Contributions focused not only
on theoretical modelling value but also on practical usability in real-world
contexts. For each proposal, participants were asked additional questions,
such as:

- Is this addition necessary or something identified before?
- How might it be visually represented most effectively?

- What could be improved?

Each proposal was evaluated using a two-step framework, with votes col-
lected immediately after the discussion of the proposal.
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Step 1: Evaluation criteria

Participants were introduced to seven evaluation criteria presented in the
previous Table 2 on page 28. After the proposal was discussed, participants
voted on whether it fulfilled each of the criteria.

Step 2: Implementation readiness

Alongside these criteria, participants also voted on the overall readiness of
the proposals using the following options:

- Useful and ready for further development: The proposal is clearly
beneficial and can be taken forward as-is or with minor refinement.

- Promising but needs iteration: There is potential value, but it re-
quires further development, clarification or testing.

- Not currently relevant or beneficial: The idea does not offer clear
added value or does not align with current modelling needs.

3. Final Prioritisation

At the end of the workshop, participants were asked to allocate multiple votes
to the proposals they considered most valuable overall. In addition, they were
asked to rank them in order of priority, with no tied positions allowed. This
helped to surface the features perceived as most impactful for future devel-
opment.

2.2.4 Data analysis

Mapping of insights was performed right after the workshops with the HCPs.
All workshops were recorded with permission and the one held online had
automatic transcription on. The insights and information shared during the
sessions were first transformed into digital format using Microsoft Power-
Point and the timeline was made coherent. This presentation, that was not
correctly modelled with any of the languages, was first evaluated with the re-
search group and then fact checked with recordings by note-taker before
transforming the data into a process model. This step was taken to minimize
doing useless work and errors.

After the first pathway iteration, critical points and elements of the patient
pathway were identified. When comparing the applicability of UML, BPMN,
and CJML several aspects had to be considered in order to determine which
modeling language is most suitable. Each process language was first thor-
oughly researched, and an effort was made to understand the characteristics
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of each. After CJML was chosen for the artefact, it was iteratively built again
in Microsoft PowerPoint with the official visual element, evaluated, refined,
approved within the research group and validated with the developer of
CJML.

2.3 Ethical considerations

The research was conducted as a master’s thesis and its data collection was
jointly conducted with a researcher working in Aalto University School of Sci-
ence, Department of Industrial Engineering and Management as part of the
PATHWAY project. The research herein has received an ethical approval of
the Aalto University Research Ethics Committee (Decision
D/662/03.04/2022) and research permit (13/2023) from the Helsinki Uni-
versity Hospital.

Aalto University’s connections to HUS allowed the research collaboration.
The research output is currently intended for research purposes, although
the final target organisations are healthcare producers. Received knowledge
and experience from the professionals of HUS was highly relevant to achiev-
ing the goals of this study.

The only personal data collected from the workshops were names and work
titles. Only work title was recorder and personal information were required
to fill in the consent form. This data and workshop recordings that could be
used to identify the participants were stored in secure platforms owned by
Aalto University. The raw data, workshop recordings, were only stored for
the duration of the research.
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3 Literature review

The theoretical part of the study begins with definitions and the nature of the
study (3.1). This is followed by a short overview of the kidney cancer (3.2)
and a deeper look at its care process in part (3.3). Part (3.4) provides a liter-
ature overview of the studied process modelling languages, their features and
why these three have been explicitly chosen for this study. Lastly, a summary
of the review is given in part (3.5).

3.1 Patient pathways

Patient pathways represent the sequence of services and care patients receive
throughout their treatment journey (Vesinurm, Sylgren, et al., 2024). The
use of patient pathways emerged as a critical concept in addressing the chal-
lenges associated with delivering coherent and sustainable healthcare ser-
vices (Panella et al., 2003). The benefits of effectively managing patient path-
ways have been acknowledged at least since the 1980’s (Chu & Cesnik, 1998).
Simultaneously, clinical guidelines (CGs) have been in use as a standard ap-
proach to managing medical activities (Tehrani et al., 2013). CGs serve as
structured, multidisciplinary care plans outlining diagnostic and therapeutic
interventions for specific medical cases (Tehrani et al., 2013). The patient
pathway, serves as the service production plan for a specific type of patient
from the beginning, whereas the CGs are subsequently customised for indi-
vidual cases (Vesinurm, Sylgren, et al., 2024).

The term pathway is a crucial aspect of planned healthcare processes. Gen-
erally, pathways are seen as structuring (or restructuring) care by introduc-
ing standardisation into the process, which reduces variability and increases
clarity around how care is delivered (Vanhaecht et al., 2009). Various defini-
tions of pathways in healthcare exist, and terms such as clinical pathways and
care pathways have been commonly used for the purpose in the past
(Campbell et al., 1998). While all patients follow a specific care process, some
are also guided by a clinical pathway (Vanhaecht et al., 2009) - structured
sets of medical interventions informed either in diagnosis or by clinical ex-
pertise, such as in CGs (Vesinurm, 2025). In contrast, care pathways build
upon clinical pathways incorporating additional elements that facilitate care
delivery, such as scheduling and coordination (Olsson et al., 2009), but also
by advocating the patient expectations and facilitating the sufficient commu-
nication (Schrijvers et al., 2012). For example, integrating telemedicine solu-
tions were cases where some form of care pathway creation was needed to
design the changes from the face-to-face connection to remote (Schrijvers et
al., 2012). Consequently, patient pathways can be understood as a combina-
tion of both approaches (Eklund et al., 2024; Vesinurm, Sylgren, et al.,
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2024): it’s “the service production plan for a type of patients which is then
applied and modified for individual cases” (Vesinurm, 2025, p. 23).

In recent years, emphasis has been on customer-centric pathways, although
customer centrality itself has been acknowledged in providing services for a
long period (Gustafsson & Johnson, 2003). Cassidy et al. (2022) emphasise
having the patient's viewpoint within the primary clinical activities to estab-
lish a comprehension of the patient-centric pathway as a complete entity.

In Finland, patient pathways are found in use for structuring care and en-
hancing coordination among healthcare professionals. However, a broader
exploration is still needed to enhance the accessibility and timeliness of the
pathways, and to acknowledge the missing incorporation with the patient
and their families (Eklund et al., 2024). Despite the recognised benefits of
using pathways and the general emphasis on patient needs and family in-
volvement, individuals with multiple chronic conditions often do not receive
genuinely patient-centred care (Haywood et al., 2006). Patient-centredness
continues to be a key feature for improved health outcomes (Vanhaecht et al.,
2009) and cost-effectiveness (Olsson et al., 2009; Schrijvers et al., 2012).

The definition of customer and patient journeys is broadening the scope of
pathways and is seen as reflecting an individual's experience of following
those pathways (Bogale, Vesinurm, et al., 2024). The patient pathway out-
lines the planned course of care, what should happen, when and by whom.
The journey approach additionally captures the experiences that the patient
goes through during the care process (Manchaiah et al., 2011).

In service design, studies using customer journey approaches might face in-
coherence in terminology but it typically modifies the process from the be-
ginning based on customers’ behaviour and experiences (Folstad & Kvale,
2018). This means that the patient journey is especially taking into account
the primary aspects of healthcare: the patient's medical condition, function-
ality, experience and emotions (Oben, 2020). From the other point of view,
the patient pathway will transform into a patient journey when modifying it
to the patient and moving from planned to actual care (Vesinurm, Sylgren, et
al., 2024).

The dual perspective (i.e. including both healthcare professionals and pa-
tients) of patient pathway and journey both reinforces shared insights and
reveals critical differences, offering a more comprehensive understanding
than either perspective alone (Larsen et al., 2024). The patient journey ap-
proach can help to identify crucial points in communication and care disrup-
tions, such as misdiagnosis (Vesinurm, Dunweber, et al., 2024). Journey

35



approach can help identifying factors affecting care, such as patient dissatis-
faction deteriorating the quality of care.

Haywood et al. (2006) argue that the benefits of using patient journey ap-
proaches are not limited to recognising shortcomings or increasing patient
satisfaction, despite these being some of the most measured outcomes. They
continue to argue that it could also lead to identifying missed opportunities,
such as building the patient—provider relationship that has been found ben-
eficial in providing better care. This is related to the concept of value co-cre-
ation of health (Laukka et al., 2025) that is seen as an essential part of patient
journeys.

The co-creation of health is also seen as a supporting quality for creating
more patient-centred care (World Health Assembly, 2016). Elements of co-
creation are included on multiple occasions, including active participation in
decision-making, engaging with clinical staff and fellow patients, following
medical recommendations and independently seeking relevant information
(Danaher et al., 2024). Although the literature is limited in evaluating value
co-creation in healthcare, it’s noted as beneficial for customer satisfaction in
service interactions (Gallan et al., 2013). The journey approach is therefore
considered for this study as it’s aligned with the qualities of both planned and
actual pathways that are evaluated in the case of kidney cancer care.

3.1.1 Complex patient journeys

Characterising complex care is in itself complex and consists of multiple as-
pects. “The development and application of clinical guidelines, the care of a
patient with multiple clinical and social needs, and the coordination of edu-
cational and development initiatives throughout a practice or department are
all issues that lie in the zone of complexity (Plsek & Greenhalgh, 2001, p.
627). For instance, complex patients can be seen as those whose care jour-
neys involve frequent non-standard decisions and are marked by considera-
ble uncertainty throughout the process and its outcomes (Vesinurm, 2025).
However, there is no single definition that describes complexity as a whole.
Therefore, this section presents factors that influence the complexity in pa-
tient journeys.

Taplin et al. (2012) identify cancer care as a good example for examining such
complex healthcare processes as it encompasses the full spectrum of
healthcare concerns and the care continuum, with distinct stages but differ-
ent focus points and needs. Diseases requiring specialised care involve count-
less small steps taken by both patients and producers, each step connecting
to others through exchanges of information and responsibility (Taplin &
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Rodgers, 2010). The presence of multiple producers and institutions across
various phases further intensifies the complexity of such care.

This dual complexity (Seys et al., 2019), stemming from both the nature of
the disease and the fragmented care environment, can result in treatment
that feels unpredictable, inconsistent and fragmented, resembling the behav-
iour of complex adaptive systems (Plsek & Greenhalgh, 2001; Resnicow &
Page, 2008). The management of such complex patient journeys can lead to
failures in care that are addressed in this study as patient journey disruptions
(PJDs) (Vesinurm, Sylgren, et al., 2024). PJDs are defined as deviating the
patient journey from the expected and are seen as particularly relevant in the
context of chronic illness, where the complexity of patient processes often
leads to unexpected or non-linear trajectories.

Another factor that has a significant impact on the complexity of a chronic
patient's care is the continuity, or especially its discontinuity. Discontinuities
in care can arise from various causes, including challenges in care delivery,
process management, digitalisation, as well as patient’s own psychological
factors and life circumstances (Vehkamaki et al., 2024).

Vesinurm (2025) listed special qualities and complexities deeply rooted in
healthcare services and managing of complex patient journeys that differen-
tiate their handling compared to other services. The complexity-enhancing
features of these six areas are as follows:

Uniquely formed demand: According to Vesinurm (2025), unlike many
other services, the formation of demand in healthcare is not solely driven by
the presence of a need. For instance, external financial factors and individu-
als’ reluctance to seek care may prevent real medical needs from converting
into actual service demand. This mismatch between care needs and service
demand is also further discussed by Vehkamaki et al. (2024). Moreover,
there is also demand for ‘help’ without a medical basis (Lillrank, 2018), which
poses challenges in allocating appropriate resources. Vesinurm (2025) high-
lights this complexity as especially relevant in publicly funded systems that
aim to identify and respond to unmet needs early.

Uncertainty in outcomes: Patient journeys vary in how closely they fol-
low care plans due to individual differences, uncertainties in care and the in-
herent complexities of healthcare (Vesinurm, Sylgren, et al., 2024). The chal-
lenges of managing medical activities by clinical guidelines (CGs) are mostly
apparent in complex healthcare settings where processes are less structured
and consists of a network of multiple care providers (Mould et al., 2010).
However, the outcomes of patient pathways are not just the results of medical
interventions but also outcomes of natural disease progression,
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placebo/nocebo effects, and lifestyle or behavioural changes (Lillrank, 2018).
These factors introduce significant uncertainty and variability in the process
outcomes.

Co-creation: The patient plays an active role in managing their care, com-
plying with treatment and making decisions jointly with healthcare profes-
sionals. Co-creation of health requires properly defining the roles and re-
sponsibilities of all participating actors for different scenarios to, e.g., define
what the patient is responsible for and expected to do (Vesinurm, 2025).

Information asymmetry: Healthcare processes are heavily dependent on
both information and knowledge. As Di Ciccio et al. (2015) note, such
knowledge-intensive processes depend heavily on human expertise to navi-
gate interrelated decisions. When the patient is included in this context, the
inherent information asymmetry often becomes apparent: patients may
struggle to understand the rationale behind different care options, their po-
tential impact on health outcomes, or conversely, how these choices influence
the overall cost of care (Vesinurm, 2025).

Open system dynamics: Patient conditions and needs can change unpre-
dictably, or they could drop out of care entirely. Contrary to closed systems
where inputs and outputs are more controlled, managing patient journeys as
open healthcare systems must acknowledge the uncontrollable externalities
which complicate the system even further (Vesinurm, 2025).

Obligations of public mission: Public healthcare systems are subject to
both financial limitations and policy obligations. They are governed by ethics,
laws and the obligation to treat each patient according to their care needs, no
matter how complex and multi-problematic they may be (Vesinurm, 2025).

Improving the care within complex healthcare has been approached through
various proposals. According to Zapka et al. (2003), the focus of care pro-
cesses used to largely be on the types of care, but finding shortcomings in the
transitions between the different care phases is equally important. Respon-
sibility for care and outcomes is shared among all the stakeholders (Curry,
2000) but the question is how each of them can contribute to care that im-
proves overall outcomes (Hiatt & Rimer, 1999) and reduces shortcomings.
Anhang Price et al. (2010) and Zapka et al. (2003) identify care interfaces,
points at which information and responsibility are handed off between dif-
ferent stakeholders—as crucial moments in the care process that present sig-
nificant opportunities for improvement.

Zerbato et al. (2015) add that integrating healthcare processes with con-
sistent and reliable data sources is essential for improving medical
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performance and supporting decision-making activities. These tasks often
require specialised support for management and execution, and as such the
management of patient pathways also requires a complex, multi-step pro-
cess. A patient-centred care plan allows patients to take an active role in man-
aging their own care (Halvorsrud, Kvale, et al., 2016) and can thus be seen as
a supporting factor for the care organiser.

Medical knowledge is recorded in CGs, giving recommendations for patient
care and also aiming for consistency and reduction of errors (Barth et al.,
2016). However, multiple internal and external barriers are shown to con-
tribute to the failure of clinicians not following these guidelines. In a complex
care dynamic, errors in patient care are seen as a result of poorly designed
systems rather than incompetent care providers (Ash et al., 2004), which un-
derlines the improvement needed at the process management level. CGs are
often seen as overly rigid and unable to accommodate human discretion, of-
ten failing in situations where decisions rely solely on clinical judgment
(Tehrani et al., 2013). In general, joining the medical knowledge and clinical
judgement with patient’s preferences in the treatment decisions are seen as
providing the highest continuum of care engagement (Carman et al., 2013).

Process models can help in describing the patient journeys, accordingly, in-
tegrating medical knowledge in CGs but also highlighting the concepts that
affect the care, especially multiple communication and decision dependen-
cies (Bogale, Vesinurm, et al., 2024). However, the modelling of complex pa-
tient journeys requires clearer definitions to match the requirements. Firstly,
the modelling requires a clear process design and development, a patient-
centred approach and needs to match the requirements of clinical decisions
(Burwitz et al., 2013). Secondly, it should acknowledge the unique qualities
of healthcare, which increase complexity. However, current process model-
ling approaches are developed for services that differ from the healthcare set-
tings, which is a complex and unique service type, and in turn, fail to meet
the requirements of healthcare.

3.2 Kidney cancer

Kidney cancer, also known as renal cancer, is an umbrella term for cancers
usually originating in the epithelial cells of the renal tubule (Kaikki syovasta,
2025¢). Malignant kidney tumours represent 2% of the global cancer burden,
with incidence rates steadily increasing as large age groups get older (Turajlic
et al., 2018). The epidemiology of renal cancer is largely unknown. Incidence
rates of kidney cancer rise with age and the typical time of diagnosis is be-
tween the ages of 60 and 70 (Kaikki syovasta, 2025¢). For unexplainable rea-
sons, incidence is twice as high in men compared with women, but studies
suggest that factors beyond sociocultural habits and health behaviours
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contribute to this gender disparity (Scelo et al., 2018). Despite the disparity,
especially tobacco and obesity are viewed as establishing risk factors (Kaikki
syovastd, 2025¢; Scelo & Larose, 2018).

Renal cancer comprises multiple histological subtypes, each defined by dis-
tinct molecular characteristics (Turajlic et al., 2018). The most common
forms of kidney cancer include renal cell carcinoma (RCC), transitional cell
carcinoma (TCC), and Wilms' tumour. Among these, clear cell renal cell car-
cinoma (ccRCC) is the predominant subtype of RCC, representing approxi-
mately 75% of all kidney cancer diagnoses (Moch et al., 2016).

Staging in cancer care refers to assessing how large the initial tumour is and
determining how far the disease has spread (Swami et al., 2019). Kidney can-
cer is staged using the tumour-node-metastasis (TNM) system developed by
the American Joint Committee on Cancer (AJCC), which is the most widely
adopted and universally recognised method for cancer staging. Cancers de-
tected at an early stage (Stage I) usually have a good outlook. Although later-
stage (II-IV) cancers tend to be more developed, they can still often be man-
aged effectively with appropriate treatment (Swami et al., 2019). Staging
plays a critical role in predicting patient prognosis, informing treatment and
management decisions, and shaping the follow-up and surveillance plans.

Once cancer has been diagnosed, treatment follows a care plan that is curated
for each individual. The renal cancer care pathway at HUS is represented in
four stages: “From Symptoms to Diagnosis”, “Getting a Diagnosis”, “Treat-
ments” and “After Treatments” (HUS, 2025a). This care process is a set of
interactions and actions that occur within and between healthcare providers,
organisations and patients throughout the different phases of the cancer care

continuum.

The life expectancy of kidney cancer patients differs drastically between
stages of cancer. For instance, the survival rate of ccRCC in stages I-III is
high, but the outlook for patients with widespread ccRCC is significantly
poorer, with fewer than 10% surviving beyond five years after diagnosis
(Turajlic et al., 2018). Generally, about 70% of treated patients are alive after
5 years after which surveillance ends at HUS if no reoccurrence has appeared.
In cases where treatment is ineffective and there are no signs of improve-
ment, patients are offered end-of-life care for the rest of their life.

3.3 The kidney cancer care process

This section opens the processes of care within the different segments of care
across the Cancer Care Continuum implemented by Taplin et al. (2012). The
Cancer Care Continuum aligns with the renal cancer care pathway available
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at HUS and describes the approach of delivering consistent, coordinated care
to a kidney cancer patient over time and across various stages of care. As nei-
ther the renal cancer care pathway nor the empirical part of the study in-
cludes the stages prior to the detection of cancer, the review is narrowed to
five types of care: detection, diagnosis, treatment, post-treatment survivor-
ship and end-of-life care. All five are briefly discussed and transitions within
and between them are highlighted. Although the emphasis is on kidney can-
cer, certain elements of typical cancer care are also included to emphasise the
nature of complex care processes.

3.3.1 Detection

Zapka et al. (2003) present moving from detection to diagnosis as a two-step
process: (1) detecting cancer or its precursors in asymptomatic or sympto-
matic patients, followed by (2) a diagnostic evaluation of an abnormal test
result, these two being strongly intertwined.

Typically, cancer is found when a patient notices a new symptom and seeks
medical attention, generally from primary healthcare. For instance, gastro-
intestinal tumours are often associated with indigestion, pain and blood in
the stool. Blood urine tests should always be done to rule out tumours of the
urinary tract organs. General symptoms such as weight loss and abnormal
fatigue may also indicate cancer. Detecting an abnormality in the consulta-
tion leads to follow-ups to diagnose the causes. This requires additional ex-
aminations that are booked separately for the patient.

According to HUS (2025a), the usual primary care tests for suspected kidney
cancer are a urine sample and blood tests. Nowadays, a large proportion of
kidney cancers are discovered by chance during an ultrasound or Computed
Tomography (CT) scan for another reason and only a small proportion of kid-
ney cancers are found on the basis of classic symptoms (Jayson & Sanders,
1998). However, cancers found by chance are usually not yet in metastasis
(i.e., not spread to other parts of the body, >75% of cases) (Kaikki syovasta,
2025¢) which has affected the mortality rates of kidney cancer. If abnormal-
ities are detected, the physician will refer the patient from primary healthcare
to HUS. Detection is a sensitive point for varying care: it typically requires
multiple additional days and three or more prereferral consultations for
women to receive a kidney cancer referral compared to men (Lyratzopoulos
et al., 2013).

Kidney cancer can be considered an insidious disease as it often progresses
without significant symptoms, and the tumour is very susceptible to spread-
ing to the lungs, including through the bloodstream. According to Kaikki
syovasta (2025¢), the classic symptoms of kidney cancer, haematuria, flank
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pain and a mass, are indicative that the cancer has already spread outside the
kidney. In the early stages, symptoms are often non-existent making the dis-
ease difficult to treat. More commonly, kidney cancer is found with patients
who come to the doctor for vague symptoms such as fatigue, loss of appetite,
fever and weight loss.

3.3.2 Diagnosis

Diagnosis follows detection (Zapka et al., 2003) and examines abnormal test
results: it is characterised by repeated steps and a combination of multiple
testing methods, with each test providing a varying level of information about
the abnormality. The process is not linear, and several tests are often re-
quired before an accurate and reliable diagnosis is achieved.

Diagnosis is driven by observations that are based on test results from vari-
ous experiments and the decision-making done by medical specialists
(Pufahl et al., 2022). Lenz and Reichert (2007) referred to this as a diagnos-
tic—therapeutic cycle: medical experts use patient-related information and
existing medical knowledge as inputs for their decision-making. Existing
medical knowledge is usually captured in CGs, however these have no capa-
bility to handle human judgement (Barth et al., 2016). Therefore, a process
leading to diagnosis is triggered from the results of multiple decisions, ones
made by both humans and systems recommending or excluding alternatives.

Methods for diagnosis are diverse. The following techniques are typically
used in the case of kidney cancer: imaging, endoscopy, cell and tissue sample
and laboratory tests. Most tumours can be classified as benign or malignant
with CT scans but the most reliable information about the tumour is found
with a biopsy. These identifications then lead to diagnoses of either precan-
cerous conditions or cancer. Appointments with physicians and nurses in-
clude reviewing the situation, examinations and treatment planning. Addi-
tionally, nurses provide patients with additional information on the practi-
calities and offer supportive therapies.

Next, the testing methods used in diagnosis are presented in more detail.

Imaging is usually performed as a combination of techniques to provide suf-
ficient information on the symptoms, for visualising and locating the possible
tumour with methods that are selected based on the type and expected loca-
tion of the abnormality. CT scan is the most used method to detect cancer
and its spread. It’s common for imaging the chest and abdominal cavity, uri-
nary tract organs and gynaecological cancers. It is based on the use of X-rays
and provides an image with relatively accurate anatomical structure. Ultra-
sound is used for the initial diagnosis of tumours, for example for
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gynaecological organs, abdominal cavity and kidney tumours, and to rule out
metastases in the liver. The ultrasound scan does not cause radiation expo-
sure. Nuclear medicine scans use radioactive tracers that target the organ be-
ing examined. Imaging techniques locate the tracker and determine where
the cancer has spread.

An endoscopy test looks inside the body, typically examining the gastro-
intestinal tract, bronchi, bladder, uterus, prostate or the head and neck area.
An endoscopy allows a visual inspection of the tumour through an endo-
scope, providing precise information about the appearance, size and location
of the tumour.

Tests on cell and tissue samples involve tumour typing based on histo-
logical examination of the cancer tissue, where the tissue sample is stained
and analysed at the cellular level using a microscope A biopsy is always taken
from the tumour to confirm the diagnosis and determine the most appropri-
ate treatment for each patient. The final cancer diagnosis is typically done
based on a pathologist's tissue sample biopsy report. Besides defining the
type of tumour, a pathologist can also determine, for example, its rate of cell
division or hormone dependence. The latter helps determine whether the pa-
tient is likely to benefit from hormonal therapy, for example in case of breast
cancer.

Laboratory tests, typically blood tests, can be taken at the stage when
cancer is only suspected. The results of a laboratory tests can be normal, but
in case the cancer has spread and changed the function of an organ, blood
tests almost invariably appear abnormal. For certain cancers, blood tests are
used to check for the body’s own biomarkers, e.g. certain proteins produced
by tumour cells. The levels of tumour markers in the bloodstream vary de-
pending on the activity of the cancer. As a part of the treatment after a con-
firmed diagnosis, laboratory tests before and during treatment are used to
assess the function of different organs and recovery from harsh treatments.

3.3.3 Treatment

The cancer treatment phase follows a care plan curated to the patient. The
choice of treatment methods depends on multiple factors, such as the type
and form of cancer, the extent of cancer spread and the patient's overall
health and age. Taplin et al. (2012) list three methods for cancer treatment:
surgery, radiation, chemotherapy, or some combination of them. The Cancer
Society of Finland add hormone therapy, immunotherapy and targeted drugs
as possible treatment methods (Kaikki syovasta, 2025f). For the treatment of
kidney cancer specifically, the three above mentioned methods represent
first line treatments, but literature indicates that several other approaches

43



have been used and are currently under active investigation. The most com-
mon approaches are described in more detail below.

Surgery as a treatment method is considered the first option of treatment
in many cases as it performs well at an early stage of cancer (Kaikki syovasta,
2025g). It is also the primary treatment method for renal cancer tumours
that have not metastasised (HUS, 2025a). It’s typically performed as keyhole
surgery under general anaesthesia and does not require medication in addi-
tion to the surgery. Combination of therapies is required if the cancer tumour
has shed cancer cells to other parts of the body or if the tumour is in such a
challenging location that it cannot be operated at all. Most stage IV tumours
are inoperable and involve other forms of treatment.

Radiotherapy uses radiation to destroy cancer cells and shrink tumours
(Kaikki syovasta, 2025d). Cancer cells typically divide faster than normal tis-
sue, making them particularly sensitive to radiotherapy. Radiotherapy can be
performed externally with a radiotherapy device or internally by introducing
a radiation source into the body, e.g. in radionuclide therapy. Radiotherapy
is completely painless, and while side effects are possible, most people can
live a relatively normal life during treatment. Radiotherapy is usually given
over a period of 2-8 weeks. For treating kidney cancer, radiation therapy is
generally ineffective, except for palliating pain caused by bone metastases
(Fossa et al., 1982).

Chemotherapy uses cytotoxic drugs for targeting the rapidly dividing can-
cer cells but simultaneously, these cytostatics affect all dividing cells, includ-
ing healthy tissue (Kaikki syovasti, 2025¢). For this reason, the pace of care
is planned so that normal tissue has time to recover, and cancer cells do not.
As reported in the Urologic Diseases in America project (Wallen et al., 2007),
although recent clinical trials in chemotherapy have demonstrated some po-
tential in treating kidney cancer, it has mainly shown limited effectiveness.

Hormone therapy is considered as precision medicine targeting the
growth of cancer cells by blocking their ability to exploit the body’s hormones
(Kaikki syovasta, 2025a). The treatment is used for cancers where hormones
strongly regulate the normal growth and development of the organs, e.g.
breast cancer and prostate cancer. The human body tolerates hormone ther-
apy better compared to chemotherapy and thus, the treatment is generally
continued for long periods of time, usually years.

Immunotherapy is given together with chemotherapy as a combination
treatment (Kaikki syovasta, 2025b). Treatment aims to boost the body's im-
mune system so that the body’s natural defences are activated to target and
destroy cancer cells. In past decade, significant research efforts have been
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directed towards harnessing the immune system to combat metastatic kidney
cancer (Wallen et al., 2007) and the treatment is used for care at HUS when
possible (HUS, 2025a)

Targeted drugs target cancer cells directly, resulting usually in fewer side
effects (Kaikki syovasta, 2025e, 2025h). The use of targeted drugs requires a
thorough study of the function of cancer cells to find suitable targets, which
is usually done during the detection stage. Targeted drugs are often given as
combination therapy and are already used in first-line treatment for some
cancers. For example, using drugs blocking vascular growth, immune check-
point inhibitors and treatments combining the two have been shown to ex-
tend life expectancy even in metastatic cases of kidney cancer (Mattila et al.,
2022).

In recent years, significant advances in research have given rise to multiple
novel, unconventional treatment methods. Debela et al. (2021) offer an over-
view of the most advanced and novel cancer therapies, including methods
such as stem cell therapy. New therapeutic approaches have also been ex-
plored and evaluated for the treatment of renal cancer (Turajlic et al., 2018).
At the HUS Clinical Trials Unit, some kidney cancer patients have early ac-
cess to experimental treatments as part of ongoing research initiatives (HUS,
2025a). Mattila et al. (2022) refer to the relatively high cost of combination
therapies to highlight the importance of targeting patients who are most
likely to benefit from these treatments. However, further research is neces-
sary to improve the identification of suitable patients, which will require the
development of more effective biomarkers.

Adjuvant and palliative treatments are additional treatments to be given
after first-line treatments. Adjuvant therapy, such as chemo- or radiother-
apy, is received by patients whose main detectable cancer has already been
removed to lower the risk of any type of renewal (Dong & Gewirtz, 2022). In
kidney cancer, such prevention has not been proven to decrease the rate of
tumour renewal. Palliative care (PC) is commonly known for relieving symp-
toms and addressing holistic needs in terminal stages (THL, 2024), but its
integration into standard oncology practice is also recommended. It has been
shown to improve physical well-being, patient satisfaction and alignment
with care goals (Hugar et al., 2021) that all aid in recovery despite not being
methods to cure the cancer itself.

3.3.4 Post-treatment survivorship
Taplin et al. (2012) highlight four stages for post-treatment survivorship in

the cancer care continuum: testing, follow-up care, palliation and recurrence
surveillance. In the HUS care pathway (HUS, 2025a), the frequency and
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duration of follow-ups for renal cancer patients depends on a physician’s
evaluation on the risk level of metastases. If the cancer is localised, the mon-
itoring will last two to five years as most reoccurring cancers do so during
this period. Chan et al. (2021) note that post-treatment survivorship care
usually spans both acute and primary care environments, involving a range
of professionals from medicine, nursing and other disciplines. As a result, the
nature of care remains comparable to earlier stages within the complex can-
cer care continuum. However, they especially mention certain factors that
challenge the delivery of high-quality, in-person survivorship care. These
barriers come from, e.g. workforce shortages, limited access to interdiscipli-
nary care, cultural differences and travel obstacles, particularly for rural or
remote populations.

Over recent decades, telemedicine technologies have been progressively ex-
plored as a way to overcome challenges associated with survivorship care.
The COVID-19 pandemic opened a new era for telemedicine (Yildiz &
Oksuzoglu, 2020) and telemedicine is expected to remain as an integral part
of cancer survivorship care. Implementing proactive follow-up systems and
technology driven protocols is seen as one opportunity to reduce the risk of
missing opportunities at critical final stages (Murphy et al., 2014). The World
Health Organization, defines telehealth as

“the delivery of health-care services, where distance is a critical factor,
by all health-care professionals using information and communica-
tion technologies for the exchange of valid information for diagnosis,
treatment, and prevention of disease and injuries, research and eval-
uation, and for the continuing education of health-care providers, all
in the interests of advancing the health of individuals and their com-
munities” (WHO, 2024, p. 2).

The use of digital solutions especially in post-treatment survivorship, for re-
habilitation interventions, has been noted to improve the patient experience
(Halvorsrud et al., 2019). Post-COVID-19 studies have also reported encour-
aging early outcomes, indicating that telemedicine can improve physical ac-
tivity levels (Dorri et al., 2020), enhance accessibility to care in remote areas
and reduce costs for both patients and healthcare providers (Arem et al.,
2022). However, Arem et al. (2022) emphasise that telemedicine seems to be
primarily working for the benefit of providers and therefore more extensive
and generalised research from a patient perspective is still needed. Although
Chan et al. (2021) acknowledged that telemedicine services can help manage
certain psychosocial and physical challenges associated with cancer, there is
a lack of supporting evidence for its effectiveness in other aspects of post-
treatment survivorship care. Additionally, digitalisation can unintentionally
widen the gap between individuals who are comfortable with technology and
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those who have limited access to or understanding of digital tools (Jewett et
al., 2022).

3.3.5 End-of-life care

End-of-life (EOL) care focuses on maintaining a person’s quality of life and
supporting a peaceful and respectful dying process. As death approaches,
care is tailored to reflect the individual's personal values, preferences and
wishes. According to HUS (2025a), "good palliative care and psychosocial
support are an integral part of cancer treatment”. When the focus shifts from
preventing to managing symptoms, PC at HUS aims to ensure a good and
active life with the illness. PC should already be offered prior to this stage of
cancer to aid with the stress and uncertainty caused by the illness. Early re-
ferral also increases the likelihood that patients receive the referral in time
and are able to integrate palliative care into their lives even before EOL
(Haltia et al., 2023).

However, the low availability of PC increases visits to the emergency depart-
ment for EOL cancer patients (Earle et al., 2003; Henson et al., 2015). Offer-
ing PC earlier affects both the length of hospital stays and the need for ag-
gressive EOL treatment (Cheung et al., 2015). When introduced to the pa-
tient’s care early enough, PC decreases the need for acute hospital services in
EOL, which in turn should lead to cost reductions (Haltia et al., 2023).

The evolving and multi-phase nature of kidney cancer care highlights the
critical role of continuity and coordination: elements that can be better un-
derstood through patient journey modelling.

3.4 Patient journey modelling

In order to achieve the required transformation toward a new vision of pa-
tient-centred healthcare, health service systems require reimagining and re-
designing to integrate technology and enable people to actively participate in
co-creating their health (Patricio et al., 2020). The use of modelling lan-
guages in healthcare settings can help facilitate interdisciplinary collabora-
tion and aid in meeting patients’ needs and expectations (World Health
Assembly, 2016).

Cassidy et al. (2022) define the recommended characteristics for the model-
ling of care pathways as patient-centric, integrated and EHR-supported. In-
tegrating process modelling into patient care management can foster shared
understanding among different actors, drive digital transformation and im-
prove care outcomes (Ferrante et al., 2016). Moreover, it is essential to in-
volve clinicians, who ultimately use hospital information systems and EHRs,
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to ensure these tools are both usable and capable of delivering the intended
improvements in care quality (Kaipio et al., 2017).

Decision making is an inherent part of multidisciplinary care process defini-
tion (Combi et al., 2017; Pufahl et al., 2022). Burwitz et al. (2013) highlight
evidence-based knowledge as essential for decision making during patient
pathways. According to their work, any modelling language used for this pur-
pose should support some level of evidence prioritisation to balance the evi-
dence of test results with the recommendations of the system. For example,
treatment decisions are made based on patient-specific criteria as the care
pathway progresses and decision-support rules should be set up in advance
to provide recommendations based on these criteria. However, if a medical
professional decides to override the system’s suggestion, their decision
should take priority, as long as it is properly documented and justified. This
emphasises that if the management of care pathways is supported by tech-
nologies, it must have even stronger support for methodologies to address all
aspects of care.

Process modelling does not need to support full automation, as partial auto-
mation is more common in healthcare (Combi et al., 2017). However, for any
type of automation, decomposing processes into smaller, reusable building
blocks can be seen as a requirement. Combi et al. (2017) defined such ele-
ments as often having specific properties and responsibilities. For example,
in the kidney transplant representation by Andellini et al. (2017), the auto-
mated process management system used sub-blocks which were divided into
three key responsibilities: (1) generating a default patient pathway based on
medical visit templates provided by an administrator, (2) scheduling and cre-
ating human tasks and visit templates within the planning period and (3)
managing actions triggered by new patient events in the platform.

Process modelling methods aim to intuitively define patient pathway phases,
and this is supported by graphical elements and a structured representation
(Scheuerlein et al., 2012). Chronological and parallel process steps are ideal
for describing medical workflows, while symbols make the models accessible
and easier to understand, even for those unfamiliar with the modelling
method. This in turn supports training and communicating with end users.
The use of process models also supports the standardising of protocols and
decision-making events which is helpful for reducing variability in care
(Ferrante et al., 2016). Process models also support the technical require-
ments and serve as blueprints allowing the automation of activities and in-
formation flows. As such, they enable the identification of necessary software
modules in care processes in a less ambiguous and more user-friendly man-
ner (Kaipio et al., 2017).
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In the context of healthcare transformation, service design is considered ben-
eficial as it provides a user-focused, holistic, and iterative approach to creat-
ing new services (Blomkvist et al., 2010). Service blueprinting has been used
for decades to represent the service delivery process from provider to cus-
tomer (Bitner et al., 2008). Here, a customer's steps can be visually separated
from back-end processes as a flowchart, but this choice does not sufficiently
reflect the customer's viewpoint. In general, this approach is still a good start-
ing point: focusing on customer experience as the core of service delivery
management is more likely to achieve better customer satisfaction and or-
ganisational success. However, service blueprinting is argued to only support
the delivery of processes planned by the service producer (Stickdorn &
Schneider, 2011).

Customer journey mapping is usually part of the service design processes,
but it is also utilised in managing implemented services (Folstad & Kvale,
2018). It is additionally seen as useful for shedding light on inconsistency
between planned and actual processes (Halvorsrud, Kvale, et al., 2016). Pa-
tient journey mapping (PJM) is noted revealing these inconsistent gaps in
care by understanding experiences and behaviour (Larsen et al., 2024;
Soman et al., 2025; Vesinurm, Dunweber, et al., 2024).

Improving the kidney cancer care continuum requires improving all of its
care stages. In order to do so, multiple aspects need to be considered. The
World Health Assembly (2016) propose a framework to support the integra-
tion of people-centred health services. Strategies for integration should con-
sider at least the five following aspects: (1) empower and involve people and
communities; (2) strengthen governance and accountability mechanisms; (3)
reshape the care delivery model; (4) improve coordination both within the
health sector and across other sectors and (5) establish a supporting environ-
ment. Achieving progress in all five areas is considered crucial for building
more effective healthcare systems, as shortcomings in any single domain may
hinder overall advancement.

The implementation of clinical pathways has shown significant improvement
in patient outcomes, in terms of both quality of life and morbidity (Aspland
et al., 2019). Healthcare is a highly promising field for implementing process-
oriented models but also a challenging one. While the advantages of organis-
ing and standardising patient care delivery have been widely acknowledged,
the inherent complexity of patient pathways and the requirements of
healthcare processes partially explain the pressing need for a standardised
modelling approach (Ardito et al., 2020; Seys et al., 2019).

The standardisation of patient pathways begins with modelling languages
that are used to represent and communicate them (Bogale, Vesinurm, et al.,
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2024). Within the service design approach, a variety of modelling notations
have been proposed for patient pathways. Graphical models are one of the
two dominant approaches for process-modelling (Lu & Sadiq, 2007). They
represent activities visually as nodes, combined by control flows and data de-
pendencies. General-purpose, visual approaches for patient journey model-
ling include the Unified Modelling Language (UML), the Business Process
Modelling and Notation (BPMN) and the Customer Journey Modelling Lan-
guage (CJML), each with their strengths and weaknesses. One easy compar-
ison is to characterise them based on their points of focus: UML is software-
centric, BPMN business-centric (Pahl et al., 2015) and CJML is human-cen-
tric, developed from the end-user’s perspective (Halvorsrud et al., 2023). In
the following sub-chapters, these three process modelling techniques are in-
troduced and their prior use in patient care examined.

3.4.1 Unified Modelling Language (UML)

The Unified Modelling Language (UML) is a standardized modelling lan-
guage by the Object Management Group (OMG) (2017). It is a unified lan-
guage developed for object-oriented software applications (Hunt, 2003) and
a notation that represents organised processes and systems as diagrams
(Eriksson et al., 2000). UML includes a variety of diagram types that are cat-
egorized into two main groups representing either structural or behavioural
information (Bhatt & Nandu, 2021). Structural diagrams show the system’s
fixed elements, such as classes, objects and interfaces, while behavioural di-
agrams focus on how the system functions, how data moves, how parts inter-
act, and how the system responds to different stimuli over time.

UML responds to the requirements of patient process modelling especially

by its different behavioural diagram subtypes:

- Sequence diagrams (SDs) are useful for visualising communication be-
tween patients and healthcare producers, with a simple and accessible no-
tation (Object Management Group (OMG), 2017). However, they lack de-
tail on process steps and do not capture key patient journey elements such
as channels, phases, experiences or deviations (Halvorsrud et al., 2023).

- Activity diagrams (ADs) provide a more process-oriented view (Object
Management Group (OMG), 2017). ADs support multiple actors in swim-
lanes and model activity workflows, data object flows, responsibilities and
decision points (Halvorsrud et al., 2023). Still, they are typically institu-
tion-focused and not designed for representing individualised, patient-
centred care pathways (Askari et al., 2013). Adapting ADs for this purpose
often requires significant customisation.

Due to its generality, UML has been widely adopted for modelling clinical
pathways in healthcare settings (Askari et al., 2013; Pahl et al., 2015). UML
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facilitates the analysis of process workflows, responsibilities and information
flow across departments, making it a suitable tool for system-level healthcare
modelling (Kumarapeli et al., 2007). For example, Shiki et al. (2008) use
UML to model hospital-based cancer registration, demonstrating the utility
of activity diagrams for visualising departmental workflows, use-case dia-
grams for defining roles and responsibilities, and class diagrams for struc-
turing data relevant to cancer registries. Their results favour the use of a uni-
form language such as UML in cases where process modelling includes com-
parative analysis of processes from several institutions. Similarly, Askari et
al. (2013) find ADs effective in capturing data and activity flows but recom-
mend other notations for representing organisational aspects.

Overall, while UML shows potential for structured, comparative and modular
modelling in healthcare, its applicability to patient-centred design remains
underexplored.

3.4.2 Business Process Modelling and Notation (BPMN)

The Business Process Model and Notation (BPMN) is the leading standard
for process modelling, standardized by Object Management Group (OMG)
(2013). BPMN is a graphical notation that provides a standard for modelling
business processes in a workflow format, much like UML activity diagrams.
It includes a core set of symbols that are intentionally simple, allowing even
those without extensive training to interpret them. At the same time, it in-
cludes advanced construction methods and various diagram types that ena-
bling experts to represent more complex cases, such as exception handling
and message-based communication (Combi et al., 2017).

The basic elements of a graphical BPMN process diagram consist of four
basic objects: 1. Event, 2. Action, 3. Gateway and 4. Flow. Activities, events
and additional sub-processes are connected by sequence flow and directed
by gateways to indicate relations between them. BPMN is supported by vari-
ous modelling tools and extensive professional and academic training oppor-
tunities are available.

Variability and uncertainty in the patient pathway structure complicates di-
rectly representing them as business process diagrams, but BPMN has still
been applied in several healthcare contexts, either as is or in combination
with other notations. Barbagallo et al. (2015) use BPMN to represent a se-
quence of surgical conditions for optimisation of the process of an operation
room (OR). This approach resulted in the scheduling of approximately 30%
more patients compared to current practices. Combi et al. (2017) emphasise
the use of business process models in healthcare workflows to identify short-
comings and procedural bottlenecks. Zerbato et al. (2015) model the process
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of catheter-related bloodstream infections with BPMN and used UML for the

data modelling, arguing that using only BPMN to model a decision-intensive

care pathway represents a misuse of its intended purpose. The following de-
cisions made in their study are taken into account when considering the mod-
elling language for the kidney cancer pathway:

- Using “call-activities to modularize the process and decompose complex,
diagrams into smaller building blocks” (Zerbato et al., 2015, p. 350) for
reoccurring activities, e.g., blood tests.

- Using graphical elements data object and data store to underline the high
dependency of data flows. For the objectives of their study “it is not in our
interest to specify internal variables for tasks and gateways, as required
by executable BPMN” (Zerbato et al., 2015, p. 353).

Combi et al. (2017) advocated the use of BPMN when specifying different
roles in healthcare organisation is relevant, as separating activities per-
formed by different roles is straightforward through pools and swimlanes.
BPMN diagrams were considered appropriate for illustrating the process
control flow with an adequate level of detail and expressiveness, accommo-
dating varying degrees of structural complexity and automation support.

The acknowledged limitations of BPMN include its ability to represent tem-
poral relationships, incorporate domain knowledge and integrate complex
structural data (Combi et al., 2017). Although BPMN shows slightly better
results in complexity-related criteria, both BPMN and UML perform simi-
larly in practice, and their suitability largely depends on the specific use case
(Recker et al., 2009). Capturing the patient-centred aspect could limit
BPMN’s applicability for modelling patient pathways as it’s not one of its in-
tended use cases. However, BPMN allows the integration with other OMG
standards, such as the Decision Model and Notation (DMN) (Object
Management Group (OMG), 2024). DMN has been applied as a complement
to BPMN, helping overcome its shortcomings by effectively modelling the de-
cision-making processes and informational aspects commonly found in
healthcare environments (Pufahl et al., 2022).

BPMN still falls short in its ability to represent human behaviour and the
contextual conditions that influence such behaviour (Tehrani et al., 2013).
Combi et al. (2017) also discuss that overcoming the shortcomings of their
research required the exploration of additional modelling extensions. The in-
tegration of such approaches was seen to demanding higher expertise, which
doesn’t suit the idea of less ambiguous, user-friendly patient care process
models (Kaipio et al., 2017).

Additionally, implementing BPMN as a modelling approach often requires
significant investments of both time and human resources (Scheuerlein et al.,
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2012). Burwitz et al. (2013) evaluate BPMN to model clinical pathways, find-
ing that it does not meet requirements to perform variable and parallel flows,
or support evidence-based decisions. Its lack of these features challenges its
use as a part of daily clinical routines.

3.4.3 Customer Journey Modelling Language (CJML)

Customer Journey Modelling Language (CJML) is a structured, visual lan-
guage that focuses on representing the customer's journey and experience
throughout their interactions and touchpoints with a service or product. It is
intended for a broad audience to be used without prior experience in model-
ling languages. CJML places focus on the customer’s perspective (Halvorsrud
et al., 2014). In the context of healthcare, this allows CJML to be used to
model patient journeys by especially emphasising the patient's role and ex-
periences throughout the trajectory.

CJML is a relatively new visual language compared to UML or BPMN and is
actively being developed. The key building elements of CJML are listed by
Halvorsrud et al. (2023) as journeys in either a journey or network diagram,
with touchpoints as action and communication points, planned and actual
journeys, and many more. In the central of these elements, it places actors:
at least one service provider, delivering the services, and one end-user using
those services, e.g. customers or patients. CJML aims to bring clarity to how
the service provider communicates or interacts with customers. A touchpoint
is where these elements collaborate: it does not only hold information about
the interaction but also, for instance, includes information of who initiated
the interaction, the channel used for this and whether the outcome is com-
pleted, missing or failing.

CJML has two diagram types: journey and network diagrams. Examples of
the main building blocks are visualised in Figure 3. Both diagram types allow
representing planned and actual journeys, but the simple journey diagram
emphasises the deviations in a clearer way. The network diagram, presented
as swimlanes, is the service delivery network approach. It’s a practical con-
cept in services requiring a network of actors, like complex patient journeys.
In the swimlane approach, each actor is assigned their own lane to clearly
differentiate the network's message flow. Each communication touchpoint is
duplicated to highlight the initiator using coloured (typically blue) boxes and
arrows are used to indicate the direction of knowledge, revealing both the
sender and receiver of each communication point.

It is important to note that CJML is not exclusively patient-centred; it em-

phasises placing individuals at the centre of the process, whether they serve
as patients, providers or other producers. Its use in the patient journey can
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require flexibility to meet the requirements and specific qualities of complex
healthcare processes. However, this perspective also helps to consider inter-
actions between HCPs, which play a significant role in a patient's journey.

Larsen et al. (2024) explore the use of CJML for the case of kidney cancer,
including both patients and HCPs, and their findings support modelling with
CJML to include both the journey and network perspectives. They demon-
strate that the language allows the illustration of a broad level of detail, de-
pending on the context. Bogale, Solem, et al. (2024) visually model the com-
mon MS patient pathway with CJML and while their approach aims to com-
prehend organisational care processes, further considering the individualis-
tic needs is recommended. Overall, CJML has been noted as a user-friendly
approach even for complex journeys (Halvorsrud, Haugstveit, et al., 2016).

A distinguishing factor of CJML is its support for customer experience. In the
network diagram, customer experience is expressed in a separate swimlane
(see Figure 3 below) and as call-outs from a communication point in the pa-
tient journey diagram. The patient’s experience is visualised with emoticon
based rating and self-reported input in text format. This feature is not used
in this study when modelling customer journeys, but integration is noted as
useful if evaluating customer experience collected from interviews, question-
naires, etc.

Another differentiating feature is an extension including notation for uncer-
tainty: in occurrence, communication channel or other undefined character
(Halvorsrud et al., 2023). This is well aligned with the nature of complex pa-
tient journeys and could help visualise points requiring improvements or
PJDs. Lastly, Halvorsrud et al. (2023) discuss CJML’s different design per-
spective in relation to UML and BPMN, which is inherently human end-user-
centred. This has inevitably affected the visual choices and simplicity of the
options but has also, for instance, challenged the delimitation of the target
group and leads to fragmented knowledge even around key elements. They
also highlight that CJML has several limitations that are under development.
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3.4.4 Standardised modelling tools

The advantages of using standardised tools were evaluated to be diverse. Pri-
marily, their process and decision modelling rely on graphical and easily
comprehensible notations. These features can be complemented further by
other standardised approaches in order to fit the requirements of the patient
pathway and healthcare domain (as in Combi et al., 2017; Zerbato et al.,
2015). Second, several tools support their integration and could already be in
use in some parts of healthcare organisations. UML and BPMN are standard-
ised by OMG, while CJML is yet to be standardised.

For the models of this study, following building tools were assessed:

- UML: Pahl et al. (2015) explore web-based UML tools for clinical path-
ways, identifying viable options varying in detail, ease of use and learning
curve. However, accessing the tools suggested in their review was not suc-
cessful for the purposes of this study. UML can be modelled in miro.com
with a limited availability on all its elements.

- BPMN: a well-functioning, free web-based demo version was found on
bpmn.io. The demo has pre-build objects and tools for creating the pro-
cess model. Especially aligning objects together easily and creating the
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flow between them is beneficial. Although the demo version does not in-
clude all possible versions of objects, the available object alternations are
seen as adequate for the kidney cancer model of this study.

- CJML: All available visual notations (diagram types and symbols) and
terminology (definitions and attributes) can be found from cjml.no.
CJML also has a beta-version available at https://cjmlui.netlify.app.

3.5 Summary of the literature review

The challenges of healthcare have been acknowledged for a long time and
process modelling itself is not a new concept for simplifying its complexities.
Therefore, for defining the approaches and the nature of the problem, litera-
ture was relatively conclusive. However, findings were scattered throughout
a wide time frame. To have the most recent view on the required definitions,
more recent research was explored, for instance, Bogale, Vesinurm, et al.
(2024) and Vesinurm, Sylgren, et al. (2024).

The literature identifies healthcare as a uniquely complex service domain,
where both patient characteristics (e.g., chronic conditions and psychosocial
needs) and systemic fragmentation contribute to non-linear, unpredictable
care pathways. Key contributing factors include open system dynamics, in-
formation asymmetry, co-creation requirements, and the tension between
public service obligations and resource constraints (Vesinurm, 2025). De-
spite existing CGs and pathway structures in the EHR system, current mod-
elling approaches often fail to capture the dynamic, patient-centric and in-
terdependent nature of care.

Haywood et al. (2006) highlight that despite the emphasis on patient-centred
care, many patients with multiple chronic conditions still experience a gap
between expectations and the actual care delivered. Many reviewed studies
were qualitative case studies from single hospital contexts. There is a notice-
able lack of literature where patient-centred models are implemented in
practice, evaluated through quantitative methods, or tested using real-world
data such as clinical registries. A few studies (e.g., Cassidy et al., 2022; Combi
et al., 2017) move closer to this goal and were therefore especially relevant
for this study. This gap between the conceptual emphasis on patient-centred-
ness and its limited practical and measurable implementation is significant.
It highlights the need to move beyond structural improvements and to ensure
that care delivery also captures patients’ actual experiences and subjective
perspectives.

Given the fragmented nature of care and the variability of actual care deliv-

ery, the patient journey approach emerged as the most suitable for this study.
In this context, when addressing patient journeys, elements of both journeys
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and pathways are used interchangeably. In accordance with the definitions,
pathways are used to indicate planned care and journeys reflecting the ac-
tual, often nonlinear care experience. In the empirical part of the study, solely
the term patient journey is used for simplicity. While this distinction is not
always consistent in literature, the underlying focus on patient-centred and
co-created care is maintained throughout the following sections.

Specific to kidney cancer, the literature highlights several typical features
that increase care complexity: repeated diagnostic and follow-up testing,
multiple care phases involving various HCPs, and a strong reliance on effec-
tive communication between patients and care providers and producers.
These elements further support the need for agile, flexible modelling ap-
proaches that can accommodate change, uncertainty and collaboration
across disciplines.

Finally, the modelling language definitions and their assumptions about pro-
cess linearity and structure inevitably influence their applicability to patient-
centred modelling. The literature review points to differences and limitations
in how UML, BPMN and CJML represent changing patient journeys and
some aspects of patient-centrality. In the following chapters, the modelling
approaches are comparatively evaluated to see which best meets current
needs.
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4 Analysis

In section 4, results from workshops and creation of the artefact are pre-
sented. The problem is identified in part 4.1. Comparative analysis of model-
ling methods is presented in 4.2, leading to further introduction of the chosen
method in 4.3. In part 4.4 patient journey models are presented for phases of
care continuums and other alternative cases uncovered in expert workshops.
Part 4.5 shares improvement proposals for the modelling and 4.6 presents
the demonstration and evaluation feedback. Final development proposals
are listed in part 4.7.

4.1 Identifying the problem and motivation

During this study, three workshops were held in collaboration with experts,
one kidney cancer specialist (KCS) and two nurses. Additionally, one inter-
view was held with a kidney cancer patient, of which the latter mainly vali-
dated information provided by the three healthcare professionals (HCPs).

Expert workshops underlined the typical elements that are present in most
kidney cancer cases from the HUS Cancer Centre’s perspective. Four phases
of care segments are highlighted: detection, diagnosis, treatment and post-
treatment survivorship. These findings align closely with the types of care
segments described by Taplin et al. (2012). Each phase was examined in the
literature review, but in-person workshops provided more in-depth infor-
mation of the individual steps, stakeholders, requirements of care and com-
munication flows involved in and between each phase. On top of this, addi-
tional systems affect the care process. For instance, electronic health record
(EHR) systems creating a parallel network of producers by handling patient
records, booking appointments and sending notifications. All cancer cases
are unique, but discussions with experts provided sufficient understanding
to draw a typical, planned patient pathway, while simultaneously discovering
optional, actual patient journeys and the most common disruptions events.

Transitions in care were a focal point of this study’s empirical research, bridg-
ing the relationship of interfaces (Anhang Price et al., 2010) and shortcom-
ings (Zapka et al., 2003) by focusing on knowledge sharing and communica-
tion between patient and care providers. Therefore, workshops aimed to dis-
cover how communication flows in separate phases. A patient’s deteriorating
condition is used as an example of such a phase. When a patient contacts a
care team for additional support for new symptoms or deteriorated condi-
tion, it’s either via phone call or through messaging services. Both require
evaluation of possible next steps, e.g., in case of emergency, or forwarding
the status to nurses, and possibly also to KCSs, relevant to the patient. Most
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of these communication steps are not present to the patient who waits for
instructions on their condition.

Through the workshops, it is also observed that transitions contribute to the
varying interactions and influence of different roles across the patient jour-
ney. At the start of a care process, the link between primary care and the pa-
tient is a key factor in how detection progresses to diagnosis. As patients pro-
gress to the treatment phase, the team of KCSs becomes their primary influ-
ence. However, this influence might diminish once a patient completes their
oncology treatment and transitions into long-term survivorship. Further-
more, various forms of care consist of separate phases within the overall pro-
cess and include interactions between patients and other HCPs across multi-
ple organisations.

Expert workshops couldn’t expand to experiences of using or following care
pathways from the patient's perspective, and thus the knowledge generated
of the topic relies on literature and the single patient interview. According to
KCS, patients are aware of how their care plan is progressing. When asking
whether they see sharing the care plan with patients as an important practise,
they wish not to give patients access to all details. Sharing is believed to raise
questions and ambiguities. Experts did not directly embrace the idea that
making care pathways visible to patients would improve the flow of care and
avoid unnecessary steps. However, the patient interview raised the topic
from the opposite perspective: heavy treatment periods and waiting times
affect the mind and can lead to forgetting relevant information, but the treat-
ment cannot be reviewed retrospectively as there is no corresponding patient
journey available. Not having their patient journey available goes against the
findings of the literature review and is believed to highlight the underlying
problem: current patient care plans are not designed to support patient in-
volvement in managing their own care.

Kidney cancer patients are cared for by several different care providers. The
beginning of a care process is a great example to highlight the multi-producer
nature of care, leading to initial communication disruptions if a patient’s data
is also distributed between multiple different healthcare producers. If a pa-
tient's information comes from different recording systems, due e.g., having
previously lived in another county, the process for requesting access requires
permission from the patient. Patients can allow sharing their previous pa-
tient information which fastens the diagnosis process, but if they refuse, the
process may take significantly longer. Experts discussed that it could be due
to insufficient information on why such data is required in the first place.
Therefore, if the patient is aware of the required data process behind their
treatment, they could allow the use of information both in the beginning but
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also in the next phases, e.g., extending authorisations to family members who
can be involved and informed about the stages of care.

The patient interview offered an important notion of the communication dis-
ruption from the perspective of post-treatment survivorship. According to
their experience, the KCS in charge of treatment and nurses can have varying
opinions of surveillance. The KCS may prescribe procedures to be carried out
at home, while nurses prefer these to be carried out together in an appoint-
ment setting. Inconsistencies in the way different nurses communicated in-
formation with the patient also lead to confusion on the patient’s side.

On a conceptual level, dividing care between multiple providers is believed
to drive the prevention of medical errors. However, the number of providers
is underlined as causing communication disruptions and the initial chal-
lenges of accessing information. The impact of organisational changes has
been studied, finding that it decreases the success of the care stage (Anhang
Price et al., 2010). According to the workshops, recent changes have affected
care at HUS and will assumingly continue to do so as long as the search for a
nationwide patient information system is in progress. This discovery aligns
with the literature findings and constitutes the second problem point of the
study: dispersed information sharing and separate electronic health record
(EHR) systems challenge the quality of patient care.

When discussing factors decreasing the quality and effectiveness of patient
care, four areas were identified:

- Patient journey disruptions (PJDs) emerged in previously men-
tioned challenges in sharing and accessing a patient’s medical data or var-
ying treatment instructions from different care providers. Additionally,
the patient interview underlined the occurrence of misleading infor-
mation in received letters or in the notes recorded in the system, which is
also seen as a PJD (Vesinurm, Sylgren, et al., 2024).

- Uncertainties in the care process were apparent, for instance, when
a patient’s condition worsens. Patients have options for contacting their
care team, but processes triggered by this contact are not planned and
vary greatly. This in turn may lead to a patient’s case being bounced be-
tween different producers using different communication channels.

- A patient missing an appointment leads to a rather standard proce-
dure. Discussions mentioned that each missed appointment, or other dis-
ruption, should always be reported and recorded to an EHR. In cases
where the patient has a tendency to forget labs, the care team might have
their own alerts to check on the patient and remind them beforehand, de-
spite the system alerts sent to the patient.
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- External bureaucracy affects care especially when applying for reim-
bursements for medicine expenses from Kela. The process for obtaining a
new Kela reimbursement statement was seen as highly inconvenient and
old-fashioned, and the process can take a long time.

The multi-producer environment involved in kidney cancer care was evident
in workshop findings. The process picture created in workshops included a
minimum of 10 separate care producers, emphasising that the reality of this
network is inevitably much larger. In contrary to the previously highlighted
problems, some of the workshop findings were not mentioned in literature.
For example, no record of monthly holistic care meetings were found. While
this may differ between treatment practices in different countries, it high-
lights that organisational factors influence aspects of care e.g. long waiting
times. Each new care plan is approved by multiple HCPs, which automati-
cally increases the waiting time between treatments. When everyday life re-
volves around treatments and their outcomes, waiting can easily create frus-
tration. Frustration does not remove the importance of careful diagnosis and
treatment planning but rather emphasises the potential of the patient jour-
ney approach to create space for the patient during intense periods of care.

In general, cooperation between HCPs was seen as highly useful. Alongside
treatment planning, it allows HUS to try out new treatments. As medical re-
search continues to evolve and new medicines appear on the market, not
every specialist is aware of them. Due to collaboration with others, patients
can be offered opportunities to participate in new trials if none of the previ-
ous rounds of treatment have worked. This further highlights the importance
of effective information and knowledge transfer, making it a necessary qual-
ity of the created artefact.

4.2 Defining the objectives of the patient journey model

4.2.1 High level objectives of the model

The objectives guiding the development of the model are outlined as follows:
- Accurately describe the patient journey in the kidney cancer care process.
- Support the efficiency of kidney cancer care processes.

- Improve quality of care.

- Explore opportunities for integrating EHR data.

- Contribute to the ongoing search for a common modelling technique.

The following section delves deeper into the defined objectives.
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The first of the high-level objectives is to create a model that succeeds in ex-
pressing the nature of the kidney cancer care process as a whole. Given the
complexity of patient journeys, characterised by multiple stakeholders, deci-
sion points and individual care, the model should effectively reflect the nu-
ances of patient-provider engagement and the coordination of healthcare
services.

Supporting efficiency and improving the quality of kidney cancer care can be
seen from many points of view. Improving quality of care also relates to the
improvement of patient experience alongside the actual care pathway. Fac-
tors reducing PJDs , like incomplete information and uncertainty in the care
itself or the goal of care, are also seen as benefiting the quality of care and co-
creation of health (Vesinurm, Sylgren, et al., 2024). As one of the objectives
is to enhance cost efficiency without compromising the quality of care, the
proposed solution must contribute to streamlining the process, not neces-
sarily by increasing it but by offering methods for maintaining and acknowl-
edging phases of improvement. Improving quality of care is rooted in existing
care debt, which makes ensuring better care a national objective.

The two main problem areas, the four factors diminishing the quality of care,
along with the emphasised qualities, underline the third and fourth objec-
tives. The chosen approach should consider the entire care journey, rather
than focusing solely on the planned care process, and align with technical
requirements, such as integration of EHR data. This builds towards the fifth,
greater objective for a common patient-centred modelling approach to which
the model should participate and allow the exploration of potential develop-
ments in the modelling technique.

4.2.2 Requirements for the modelling

Based on literature findings and the objectives and problems identified in 4.1,
requirements for the models are as follows:

A patient-central, co-creative approach that supports patients

themselves to oversee their care.

- Clear information and knowledge transfer to prevent discontinu-
ity, gaps and uncertainties in the care process, and support for better
communication.

- Flexible modelling capabilities to represent the multi-producer en-
vironment and deviations from planned care, along with fulfilling the
needs of accurately describing complex decision-making events.

- Acknowledging data integration as it is mandatory when standard-

ising operational routines and leveraging EHR systems.

62



To present patient processes in a complex multi-producer environment, each
modelling method is evaluated according to the following requirements, in
explicit order of priority:

1) Ri: Patient-centrality

2) R2: Clear information and knowledge transfer
3) R3: Flexible modelling capabilities

4) R4: Acknowledging data integration

This prioritisation is based on previous studies and literature, workshops and
what needs to happen in the bigger picture. Literature revealed the need for
patient-central approaches and workshops underlined the importance of
well-functioning communication and information sharing practices.

As multiple decision criteria were to be considered for evaluation, a weighted
prioritisation matrix is applied to provide clarity. Four requirement criteria
were ranked in descending order of importance. The first criteria Patient-
centrality carries the highest weight in the assessment, followed by the sec-
ond, third and fourth with decreasing significance. The weighting is applied
by assigning the highest-priority category a fourfold influence relative to the
others. This ensures that the most critical factors exert the greatest impact
on the overall evaluation while still accounting for all relevant aspects in a
structured and transparent manner.

4.2.3 Evaluation of the modelling techniques

Evaluation of the models for the solution was simple. Each requirement cri-
teria was assessed on a scale 0-2, as presented in Table 5:

- o indicates that the method does not support the requirement criteria

- 1indicates partial support, but some elements are missing

- 2 indicates sufficient level of support

After grading each model’s performance on each of the four requirements,
these assessments were multiplied based on their weighted priority, leading
to a weighted prioritisation matrix (see Table 6):

- Ru1: Patient-centrality, weighted by 4

- Ra2: Clear information and knowledge transfer, weighted by 3

- R3: Flexible modelling capabilities, weighted by 2

- R4: Acknowledging or supporting data integration, weighted by 1
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Table 6 Weighted prioritisation matrix of evaluated models

R1 R2 R3 R4 Wtotal
Weight 4 3 2 1
UML 0 3 2 2 7
BPMN 4 6 4 2 16
CJML 8 6 4 1 19

Based on the weighted requirements, CJML is chosen as the modelling lan-
guage for the kidney cancer patient journey, with a score of 19 compared to
BPMN’s 16. UML'’s lack of patient-centric support was critical to its unsuita-
bility, despite partial applicability in other criteria. Both well-performing ap-
proaches, BPMN and CJML, were deemed as applicable for the defined pur-
pose. However, in the light of the current direction in healthcare, prioritising
a patient-centric approach for actual journeys was considered highly rele-
vant.

4.3 Design and development of the patient journey model

Based on the defined objectives, the research artefact was created using
CJML. Next, a summary of the care phases is given along with examples from
the artefact. The modelling is primarily based on knowledge from the work-
shops, which has been supplemented by findings from the literature, ulti-
mately specifying the stages of a kidney cancer care continuum.

4.3.1 Defining the applied visual CJML notations

CJML models were created in Microsoft PowerPoint, following the official
visual notations of diagrams. To present patient care process in a complex
multi-producer environment, following concepts of CJML were used, with
illustrative examples provided in Figure 4.

CJML has two diagram types: journey and network diagrams. Elements
of both the journey and network diagram are used to test whether they would
work or not. E.g., decision points are introduced as tools of journey diagram,
but they are heavily needed in modelling the kidney cancer care process with
the network diagram. An example of distinguishing the diagram types can be
found from the literature review, in Figure 3 (p. 55).
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Journey types in CJML are either planned or actual journeys. As data
from workshops includes information on both the planned process and po-
tential actual events, this CJML modelling requires combining elements.

The types of touchpoints depend on whether communication is included
or not. If the communication point has a sender (initiator), then a receiver
that is presented in their corresponding swimlane. The sender is visually rep-
resented with a darker layout than the receiver, with the points being other-
wise similar rounded squares containing the relevant symbol and text. Activ-
ities that do not require communication are more simply marked with
rounded squares, solely containing text.

Connecting objects in CJML are of two types: sequence flow or mes-
sage flow objects. Sequence flows, represented with solid line arrows, are
used in decision-making situations and are optional in network diagrams.
Message flows, represented with dotted line arrows, are required to be used
with every communication point and indicate the direction of messages from
sender to receiver.

Symbols are used for two purposes in this model: 1. to represent actors and
2. to represent communication channels. CJML has a dedicated set of sym-
bols for use in a healthcare context, and these were the only symbols used in
this model.

Decision points represent moments where paths can diverge into multiple
potential directions in both planned and actual journeys. This is depicted
with a small diamond shape, dividing the sequence flow arrow into two. The
decision point is not officially part of the network diagram, only the journey
diagram, but this study will still use it in practice. The decision point is
slightly modified from the journey diagram element and used when there are
two or more path alternatives (e.g., the patient chooses between two types of
medication, or the doctor decides the form of upcoming contact). Further
justification for the choice is provided in section 4.5 which suggests proposals
for improvements.

Time is expressed with a time axis in the diagram running from left to right.
The passage of time and waiting time are visually represented with a white
object with purple stripes. The size of the waiting time object is indicative of
how much time it takes. The amount of time can also be indicated with an
additional note. As time in CJML is running left to right and no sequence flow
arrows were used to indicate order of activities, the importance of correctly
aligning activities vertically increases.
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All of the above-mentioned diagram elements are placed within swimlanes
in the network diagram. All actors participating and relevant to be included
in the journey have a separate swimlane. To further structure the diagram, it
can be divided into phases which are indicated by a separate, purple lane
above the swimlanes.

Compliance is illustrated through deviations from the planned journey,
where the boundary shape conveys the status of each touchpoint. For in-
stance, a line crossing through a touchpoint indicates a communication fail-
ure (see Figure 3 in literature review).

Touchpoints Symbols (examples) Connecting objects
- Q9
Communication Action Q Mfg\ =1=} g Message flow Sequence flow
touchpoint by Conngter (optional)
| Text area ‘ Text area ‘
Decision point

Channel . Expression

symbol Direction of Swimlane of t‘lme
the message Phase

] Text area '§ g
N J

Figure 4 Used flow objects, network diagram

4.4 Modelling the kidney cancer patient journey

In this section, a summary of each care stage is provided and illustrative ex-
amples of parts of the patient journey models are presented accordingly. Full
models, of which the examples are snapshots, and special cases can be found
in Appendix C.

Insights from the workshops aligned well with findings from the literature
review, and therefore models are sectioned according to the care continuum
stage: detection, diagnosis, treatment, post-treatment survivorship and end-
of-life care. Decisions made in modelling are based on literature review and
the understanding for the build required familiarising with the guidelines
and examples of earlier work. As models are built based on understanding
from workshops, the level of detail varies in relation to the relevant workshop
insights and the capabilities of CJML.

Previous studies have shown that CJML is suitable for representing both
planned and actual journeys (Larsen et al., 2024). Taking both individual and
multi-provider journeys into consideration when modelling is recom-
mended, although this can be a challenge (Bogale, Solem, et al., 2024).
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Therefore, the models made in this study aim to be comprehensive, using a
modelling approach that captures individual nuances and high levels of detail
while also handling simpler cases elegantly. To maintain clarity and reada-
bility, very rare or exceptional care cases were excluded.

The modelling process began once the modelling elements were selected.
Each care stage was modelled individually. Participating actors were repre-
sented on separate swimlanes, and care phases were marked with phase in-
dicators at the top of each diagram. Identified touchpoints were then added
along these swimlanes, and message flows were added to show the direction
of information exchange. Clear labelling of each touchpoint was essential to
indicate what information is shared or what action is taken.

The created diagrams aim to include all relevant elements, namely the actors
involved in care (e.g., patients, HCPs, support organisations) and any de-
pendencies or interactions between touchpoints. The EHR system is placed
on a dedicated swimlane to illustrate data flow. These goals are addressed as
thoroughly as possible using the available qualitative data.

4.4.1 Detection

As kidney cancer patients usually note rather minor changes in their health,
the detection part includes the exclusion of alternative diagnoses. Patients
usually seek care from primary healthcare where a general practitioner (GP)
performs the initial evaluation and chooses the next steps for examination. A
referral to the HUS Central Hospital is usually needed for booking and invi-
tation for imagining. The referral level depends on the stage of urgency (most
urgent 1-7 days, in-between 8-30 days, and non-urgent referral >30 days).
Workshops clarify that the detection phase ends when the patient is trans-
ferred to special health care.

A referral can also come from a private cancer hospital (e.g. Docrates) or
through a contact with the patient’s occupational health doctor as shown in
Figure 5. If initially treated in private cancer hospitals, patients are trans-
ferred directly to special care and thus never visit primary healthcare. Occu-
pational health usually performs the same procedures as a GP and sends re-
ferrals directly to imaging and to the urologist in special care. However, some
patients can suffer from particularly severe symptoms and seek help from the
emergency room, where they can be transferred directly to the ward. This
deviation is not shown in the modelling as it is one of the special cases of
kidney cancer.
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Figure 5 CJML model of the beginning of kidney cancer care
4.4.2 Diagnosis

Phase 2 of renal cancer care at HUS, getting a diagnosis, begins with a pa-
tient referred from primary healthcare arriving at HUS. Before inviting a pa-
tient to the outpatient clinic, a GP reviews the case, plans the additional ex-
aminations and gives a treatment recommendation. Diagnosis leads to either
proving that nothing is wrong or further evaluating the cause of the abnor-
mality.

The final confirmation of diagnosis comes from imaging results. The first di-
agnosis is performed by a urologist that evaluates the stage of cancer, 1-4,
and whether it is spreading or not. The urologist oversees non-spread stages
of 1-2/3 where surgery is the primary line of treatment. Responsibility is
transferred to cancer care only in stages 3-4, i.e., when the cancer has spread.
This division in the modelling is represented as dividing the swimlane to two
inclusive lanes, for both the patient and care provider (see Figure 6).

A proper diagnosis of stages 3-4 cancer is given in monthly, common regional
cancer meeting that evaluates each cancer patient and defines the type of
treatment. The patient is given the opportunity to hear the results in a call
before the meeting. However, it is recommended to go through the results
together face-to-face to support the emotional response.

Before the initial meeting, the patient’s case is presented to their own KCS

that will be looking over the treatment process. This specialist, accountable
for the patient, goes through the patient details with the cancer nurse before
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the first meeting with the patient. These interactions leading to the first meet-
ing are represented as a CJML model in Figure 7.

Diagnosis, Special healthcare - Patient’s tumour is evaluated and operated in stages 1 -2/3

Stage 1-2/3

Finds out Finds out
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Imaging results
E=| upload to the
) system
Imaging

Figure 6 CJML model of diagnosis: the division of diagnosis process into
two different lanes

In the first meeting with a patient’s own KCS, the patient hears about their
diagnosis, what will take place next and is informed about required tests and
information before starting treatment. Then, the patient meets directly with
a cancer nurse. The aim of this meeting is to support the patient after hearing
about the diagnosis and discuss preferences for treatment. For example, if a
patient is afraid of needles, infusion is not the best method. The nurse is also
responsible for organising the next meeting and informing the patient about
it. The patient should also receive information on where and how to find sup-
port. Workshops highlighted that sometimes this help is offered at once after
the first meetings if support is available at the cancer centre during the same
day.

4.4.2.1 Patient perspective

An alternative example was revealed in the patient interview, where their tu-
mour was confirmed as cancerous not in a separate meeting but in a routine-
like conversation on the ward. Their kidney cancer was treated in the urology
centre solely as a tumour that had to be operated. It was revealed to be can-
cerous only after the surgery.
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Responsibility of care was transferred to the cancer centre only after the can-
cer had renewed a couple of times and spread to the lymph nodes. The patient
was given a choice to decide whether they preferred to stay at the urology
centre or transfer to the cancer centre. However, the patient did not feel they
understood the difference between these options. Once the patient’s care was
transferred to the cancer centre, they were given their own KCS responsible
for their care. This was seen as a positive thing. Only then the patient also
received information about available support channels.

2 weeks

Diagnosis, Special healthcare Diagnosis, Cancer Centre  — First meeting with patient’s own kidney cancer  specialist
_—
Chooses _ Meets f
[w) oo Receives next QQ Meetsforan
to get results appointment. AR ik Kes,
Patient beforehand.
x T
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N—
T H
1 4
N Receives
& 28 it |23 weesne (23 e
Own KCS 5 care.
T
I
M
Nurse
E i
v g
Sends
Ward Secretary (T patient.

Figure 7 CJML model of diagnosis: touchpoints prior to a patient’s first
meeting with a kidney cancer specialist

4.4.3 Treatment

For the start of treatment, patients have taken certain examinations that con-
firm the possibilities of care (e.g., mandatory head scan) and fill in forms of,
for example, past and current diseases and used medication. Patients receive
a time for an initial treatment appointment either by phone call or a letter,
depending on the urgency of treatment. Each start of treatment is first gone
through together in person with a nurse, as shown in Figure 8. Depending on
the type of medication, patients either start their treatment by getting the
appropriate medication from a pharmacy or by meeting with their infusion
nurse for the IV.

71



Treatment, Cancer Centre

Patient
a Gets new

time.

Urgent case: reception
within a few days.

\@ Calls the

Pills

Gets a recipe

QQ and next

Waits until KELA

AA sppointment

@ Gets new

M time.
Receives
23 cmmune (|20 it

medication.

Intravenous

an

time,

I

as
approved.*

Goes to pharmacy to
getpills. Starts

|

T

N\
Will get a call
gg about the
reception time.
J

n
[#] cetstimetor
2= thel

J

patient.

Books new

based on
urgency.

Gets ready to
e || 23 e |29 T
medication 2 & 2 medication.

instructions.

~
Gives
information on
next

appointment.
J

Books time for

the start of the
R |V medication.
J

(55 s et

i Unurgent case.

Figure 8 CJML model of treatment: starting medication

4.4.4 Post-treatment survivorship

Surveillance of treatment depends strongly on whether medication to stop

progression of the disease can be found or not. When an effective medication

is found and the patient's condition remains stable, the surveillance process
is relatively straightforward. It involves regular blood tests and control ap-
pointments every 2-3 months for the rest of their life.

However, diseases showing signs of progression trigger a sequence of com-
munication touchpoints, as represented in Figure 9. Then, a more active sur-

veillance approach is necessary, entailing the exploration of different lines of

treatment if alternative options are available. During this active surveillance
phase, each medication is evaluated for its effects over a one-month period,
during which noticeable results should appear.
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Figure 9 CJML model of post-treatment survivorship
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4.4.5 End-of-life care

End-of-life (EOL) care of kidney cancer patient has two possibilities depend-
ing on the cancer stage. For stages 3-4, EOL means precisely “until the end”,
for the rest of their life. For stages 1-2/3, surveillance is continued for five
years after which, if no symptoms appear, the patient is declared cancer free.
If symptoms appear within the control period, the patient begins treatment
again, and this process of re-diagnosis is usually more efficient than for peo-
ple without cancer history. If the symptoms appear after the cancer free dec-
laration, the cancer care cycle starts from the beginning. Based on these, the
kidney cancer patient journey for the EOL care phase is modelled as in Figure
10.

End -of -life care, Palliative Centre

p
The cancer has spread, and
the condition is maintained Under palliative care for the rest of their life.
Patient A with medication.
\
{
a Cancer tumour Is in surveillance for 5
removed in surgery. years OVER 5 YEARS
Patient B

Figure 10 CJML model of end-of-life care
4.4.6 Deviations in the patient journey

Deviations in patient journeys are an essential part of their nature as each
one is eventually unique. Typical deviations to care journeys can be instances
of disruptions. For example, if the patient forgets their appointment, a report
on missing the meeting should always be recorded in the EHR system. There-
fore, clearly indicating the missed appointment in the process model is also
crucial. In the CJML patient journey such events are visualised by crossing
over the planned action or touchpoint (see example in Figure 11 below).
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Figure 11 CJML model of disruption: Patient forgets the appointment
4.5 Initial proposals for further development

While CJML is intended to be a user-friendly (Halvorsrud, Haugstveit, et al.,
2016) and easily interpretable process modelling language, its current sim-
plicity occasionally necessitates assumptions and adaptations that deviate
from established guidelines. Accordingly, this section outlines the modifica-
tions and limitations initially applied and discovered during the modelling
and provides propositions for future improvement. These serve as a basis for
evaluations (4.6), and final proposals can be found in section 4.7.

As CJML is constructed to represent the end-user perspective, its strengths
reflect this focus. The language allows easy presentation of information flow
at key contact touchpoints and across the process. This is especially im-
portant in cases of disrupted communication, where bringing a customer’s
experience to the forefront can provide meaningful insights. CJML’s overall
clarity and accessibility are significant advantages, yet these same features
include limitations. The flexibility of the language can lead to ambiguity
where users rely on their own interpretation and judgement. In turn, the un-
standardised use of elements can result in incorrect modelling practices and
inconsistent understandings among different users regarding care events
and the distribution of information within and between them.

Many of CJML’s elements are already inspired by other modelling ap-
proaches (Halvorsrud et al., 2023) but the collaborative refinement of the
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language is still essential. Inspiration from other, more developed modelling
notations, such as BPMN, is therefore encouraged (Cassidy et al., 2022).

BPMN offers valuable features that can inform the continued development
of CJML. For instance, BPMN allows non-linear, temporal sequences flows
and supports creating alternative visualisations for complex, multi-producer
settings. It also introduces modularity using sub-processes, allowing for pro-
cesses to be broken down into manageable blocks. Finally, BPMN’s capacity
to tailor visual detail to specific stakeholders demonstrates the importance of
adaptable modelling in multifaceted environments. For instance, the level of
detail can be chosen for different users, and the linearity of a timeline can be
adjusted for simplification purposes.

Figure 12 presents an illustrative example of a complex event where further
developing CJML is required. The scenario describes a situation in which the
patient seeks help, either by calling or messaging in a telemedicine system.
Depending on the criticality of the symptoms, the patient's situation may be
referred to a nurse from the call centre or from the message conversation. In
this case, the timing of interactions is less relevant than the distribution of
responsibility among providers, which needs to be accurately visualised.

Unclear situations in treatment

{'@ SJ'E!::.?!.M\@ } [\.

Uncertainty about the
situation. Contacts | —»< >

help.

Patient

Sendsa
message in
MAISA (or
NOONA).

2

Ward Secretary

2

Call Back Centre

Nurse

&

KCS

Figure 12 CJML example model of a patient that has a worsening condi-
tion, needs assistance and has several options available for
communicating with HCPs.

4.5.1 Decision points
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Accurately representing decision points requires further development, as the
current journey network diagram guidelines do not officially support them.
Currently, decision points can only be used in the journey diagram approach.
However, their integration is essential for modelling any planned patient
journey in the network diagram. Likewise, the current notation doesn’t pro-
vide a method to indicate inclusive decisions, when this or that are both
equally valid options. In BPMN, this is indicated by different gateways: the
diamond object includes an ‘x’ for exclusive decisions, ‘0’ for inclusive and ‘+’
for parallel. Gateway elements can help in directing the flow of complex
cases, and including different versions indicates whether one or multiple
routes are chosen.

In this study, a modified decision point visualisation was used regardless of
whether the options were inclusive or exclusive. Figure 13 includes examples
of both current options: an inclusive decision is illustrated when the patient
chooses how to contact help (any channel is acceptable), while later, exclusive
decisions are made by both nurse and patient — the nurse either knows how
to help or does not, and the patient either waits for help or moves on. Along-
side, the improved versions are included. Their purpose is to include more
information and depict a correct sequence of events: decision happens before
the flow divides to two.

However, including decisions in network diagrams led to multiple vertical
message flows ending up “behind” other elements in the model, which can be
seen to lower its clarity. Further improving decision points may require more
information on the nature of decision but should offer guidelines for han-
dling overlapping visual objects. This was discussed in the evaluation work-
shops and a final proposal can be found in Results (4.6).

The patient journey most likely only follows one of the available options at
each decision point. However, if the care plan is shared to the patient before-
hand, journey modelling should enable the patient to see the upcoming op-
tions and prepare for them accordingly. Parallel journeys are a special case
that should be considered in later studies.
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Figure 13 CJML decision points, current and improved
4.5.2 Data object reference

To better emphasise points that require additional information or evidence,
the language should include some kind of knowledge and information stor-
age element. Currently, CJML supports visualising the retrieval and upload
of information via a separated lane for EHR systems. However, in the context
of a large network diagram, this approach is not functional and can make the
description more confusing.

Data collection visualisation for these cases is strongly supported by other
languages. For example, BPMN uses graphical elements like data object and
data store to underline the high dependency of data flows, even though in
reality the flows are much more complex, as noted by Zerbato et al. (2015).
Providing similar visual tools to CJML would improve communication and
understanding between different stakeholders.

In CJML, the retrieval or upload of data can be visualised by referencing a
data object, as can be seen in Figure 14. Since CJML includes icons for dif-
ferent systems, these can be used to more clearly indicate which system is
included.
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Figure 14 Data object reference, current and improved
4.5.3 Temporal, non-linear timeline

Integrating multiple stakeholders into the swimlane visualisation proved
challenging, and maintaining an accurate left-to-right timeline was some-
times impractical. In such cases, efforts were made to include relevant in-
sights and depict a realistic sequence of events as well as possible.

To reduce repetition and improve clarity, some flows were directed tempo-
rally “backwards” in the model, moving right-to-left. In Figure 12, this hap-
pens after the decision in Call-back centre. While this breaks the consistency
of a left-to-right timeline, it could support better overall understanding.
Touchpoints still indicate the double-sided, mutual interaction, and there-
fore events can be assumed to be happening simultaneously despite not being
correctly aligned vertically.

Most users expect a left-to-right ordering in process models, but certain sit-
uations require more flexibility. For this reason, CJML should support tem-
poral, non-linear timelines to simplify the representation of care and
better reflect the reality of care processes.

4.5.4 Angled connecting objects

In some cases, message flows overlapped, which made it harder to follow the
visualisation. To solve this, angled connectors were used to show the
direction of sequence and message flows more clearly. Although this
is not formally supported in CJML, it was found to facilitate readability dur-
ing modelling. See examples of angled connecting objects in Figure 15 below.
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Figure 15 Angled connecting objects, modified

The simplest justification for the use of angled connecting objects is clear:
some communication touchpoints do not occur simultaneously. An example
of this is given in Figure 16: letter does not arrive at the same time as sent.
The current version is therefore giving the wrong illusion of the timeline of
events.

CJML should clearly define whether angled connecters are accepted or not.
The purpose of angled flow connectors is present in other cases too, such as
the complex example in Figure 12, p. 75. They support visualising the flow in
complex care events by directing the flow both “further” (like in Figure 16)
and “back” (like in Figure 12).

Current version Improved version

Treatment, Cancer Centre Treatment, Cancer Centre
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Books new
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Nurse

DK sends aetter.

Unurgent case.
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Figure 16 Message flow, current and improved
4.5.5 Looping mechanism

Looping was another modelling challenge. It is needed when a part of the
process structurally stays at the same phase until a condition is met, such as
during the treatment phase while trying to find a working medication. The
looping mechanism helps to reduce unnecessary repetition in the visuali-
sation. Logically, looping mechanism includes conditional repetition: the
process remains in the same step until something is complete.
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One simple way to show a loop is to use a text box, e.g., “Repeat Post-Treat-
ment Survivorship Process until medication works”. Another way is to use
icons within the process to mark the looping (e.g., circular arrow icon). A
third option is to direct the flow back to an earlier step if conditions are not
met.

These looping methods are closely linked to non-linear timelines and angled
connectors. Repeating parts of a journey adds complexity, but clear visual
solutions can help manage it. Illustrative examples of each are shown in Fig-
ure 17.

Current version Improved version 1
Repeat Treatment and Post- Repeat Treatment and Post-
Treatment Survivorship Treatment Survivorship
until medication works. until medication works.
' - .
(\Y]

Improved version 2

\4

Receives [
[ ; | gg information on TIME gg (';/i'g:"tcwoorrﬁ
Patient the medication.

Figure 17 Looping mechanism, current and two improved versions

4.5.6 Modularity and Sub-processes

Including sub-processes in CJML would allow for the subdivision of a com-
plex patient process into smaller, clearer phases. Such modularity would help
visualise each part more clearly and improve the overall structure.

The cancer care process includes very distinct sequences of actions, such as
treatment planning, treatment administration, surveillance of treatment and
follow-up care. These can be modelled more effectively as separate sub-pro-
cesses, helping different users focus on the parts most relevant to them. Fig-
ure 18 shows a proposition for the visualisation of modules at the top level of
the process.

The proposed visualisation of a sub-process is inspired by the sub-processes

approach of BPMN and uses a similar approach. A rectangular box is used to
represent the sub-process, and its label indicates the high-level content (e.g.,
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“Diagnosis” or, more specifically, “First meeting with the nurse”). The box
includes a small plus sign (+) at the bottom, suggesting that the box can be
expanded to reveal the steps inside. Figure 19 illustrates the suggested de-
sign.

The aim is to develop a clearer and more usable view of complex care events
by allowing modular visualisation within CJML. This expanded view could
benefit from further improvement, and the evaluation phase of the study con-
sidered what kind of information these sub-processes should contain.

Current version
T} =@ s - - 0 . 2 v T h=)R =
= . : Ot
= o e L@ gz

N Adg 2

= om @ 2
Detection =g Treatment
Diagnosis
Improved version
Detection Diagnosis Treatment Post-treatment End-of-life care
survivorship
+ + + + +

G
@) (@ 19|[@

Figure 18 Processes as sub-process modules, current and improved
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Figure 19 Meeting with the nurse as a sub-process, current and improved
4.5.7 Call activity

In the workshops, certain activities like blood tests and scans were men-
tioned, yet these involve significantly more steps than what is visualised in
the model. While visualising every detail is not always relevant from the care
pathway perspective, particularly for providers for whom these are routine
procedures, these routine events become familiar events for patients as well.
Patients also encounter events that are not directly linked to their care but
can significantly affect it. For instance, renewing a patient's Kela reimburse-
ment status is essential for continued access to subsidised prescription med-
ication. Such special cases are included in the Appendix C.

To accommodate this, a call activity can be used to refer to a process that
has already been defined earlier. For example, the same test process can be
reused without repeating it in the visualisation. This approach would offer a
way to maintain clarity while allowing the process to be expanded when nec-
essary. This proposed improvement is also inspired by BPMN which uses a
similar approach.

In the proposal in Figure 20, the call-activity is visualised similarly to a stand-
ard action, but with specific visual cues: a “rewind” style icon is added to in-
dicate reuse of a previous process, and the outline of the action point is em-
phasised in black to distinguish it from regular action points.
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Like sub-processes, a call activity can be expandable or provide additional
detail depending on the model user’s perspective or needs. For instance, a
clinician may wish to access clinical subtasks, while a patient may benefit
from a more general explanation. BPMN enables the development of several
variations of a single process that is tailored to different user needs (Combi
et al., 2017). Similar flexibility should be considered for CJML. Figure 20 il-
lustrates a visualisation of a call-activity from the patient-central perspective
but would allow access for further details by expanding the process.
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= patient data.

EHR to the system. =R

Figure 20 Call-activity, current and improved
4.5.8 Discussion point

The final, proposed improvement concerns the visualisation of discussions
and shared decision-making. Currently such interactions are represented in
CJML through touchpoints, as they require active contact between the pa-
tient and care provider. However, in patient-centric and co-created care
models, collaborative decision-making is a distinct and meaningful event
that deserves a clearer, distinctive visual representation.

To address this, a dedicated visual element called a discussion point is
proposed. The element is based on the visual features of a communication
point but is modified to reflect its unique characteristics. First, connector
points in both directions indicate the mutual exchange of information. The
communication channel is kept as it remains relevant. Second, the outline of
the shape is changed to the grey tone used in action points, to underline that
a) it is not a standard communication point, and b) that there is no single
sender or receiver of the information. Third, the fill of the object remains blue
to emphasise that both parties are participating and sharing information.
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An illustrated visualisation for such a point is presented in Figure 21. This
visualisation explicitly highlights the collaborative nature of the event, where
the patient is also an active participant in the decision-making process. In-
corporating such a visual element supports the modelling of shared agency
and mutual engagement, both of which should be essential in current pa-
tient-centric care practices.
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Figure 21 Discussion point, current and improved

4.6 Results of demonstration and evaluation

The evaluation workshops were highly informative and useful. Next, the re-
sults of both are shortly presented separately and the modification made in
between are included.
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4.6.1 Results from workshop 1

Altogether the demonstrated models were evaluated greatly representing
planned and actual elements of kidney cancer patient journey. Especially, the
example of complex modelling in Figure 12 (p. 75) provoked discussion. Its
current modelling format was not considered sensible, and experts did not
support the idea of breaking the timeline, not even temporarily. Although the
complexity of the situation was acknowledged, according to them the situa-
tion must be simplified by other means. The improvements should be con-
sistent in simplifying the process picture and reliably provide better visuali-
sation.

The performance of evaluated proposals is summarised in Table 7. An X’ in-
dicates that the evaluation criterion was considered fulfilled but based on dis-
cussion only, without a formal vote. For priority mapping, participants could
mark the proposals they considered highest priority with a ‘+’ and second
highest with a ‘(+)’.

Table 7 Evaluation results of the evaluation workshop 1

Proposed Accurate | Clear | Benefits Reliable | Easyto | Complete | Priority
improvement the user use

Decision point X X X X 4+
Temporary, non-

linear timeline

Looping X X X ++
mechanism

Angled connector X X

Modularity X X X X X X +++
Sub-processes X X X X X X +++
Call-activity X (+)
Data object X X X X (+)(+)
Discussion point X X X X X X +++

4.6.2 Further improving the proposals
The proposals that required some level of further developing were modified
after the first evaluation round. This concerns the following elements: deci-

sion-making and call-activity.

Decision point improvement concerns the specification of the element. De-
cision point should always indicate the made decision prior the branching of
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the pathway, so visually before the diamond shaped gateway object. This is
in accordance with the timeline of activities and provides user the possibility
to understand exclusive cases, its options and how they relate to the made
decision. Figure 22 illustrates this addition, with two alternatives for the vis-
ualisation.
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Figure 22 Exclusive decision point, current and improved

Repeat action (previously defined as call-activity) can be used to refer to
an activity that has already been defined earlier and is stored externally as
separate CJML diagram. It works as a subtype for sub-processes. Figure 23
gives an example how a repeating event could be defined. By this, the same
test activity can be reused without repeating the whole sequence of touch-
points. This approach would offer a way to maintain clarity and doesn’t ex-
clude the repetition of touchpoints if wanted. The visualisation of the repeat
action is slightly modified: “rewind icon” is changed to back directing arrow.
Distinguishing feature from the looping mechanism is that, repeat action re-
fers to a separate process block whereas looping mechanism occurs within
the step. Repeat action is a structural reuse and looping mechanism is more
of a conditional repetition.

Like sub-processes, a repeat action can be expandable or provide additional
detail depending on the modelling user’s perspective or needs. The distinc-
tion from sub-process relates to the decreased amount of repetition: sub-pro-
cess can be modified for multiple cases, but ideally the repeat action is un-
modifiable once marked as one. Alternatively, once modified, it will affect all
the cases it has been included in and repeats the action in accordance with
the modified version. Repeat action can still refer to an activity that includes
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sub-processes. The possibility of integrating sub-processes and repeat action
as one element is to consider in future validation.

As noted, CJML should allow for modelling different iterations of the same
process phase. For instance, an HCP may wish to access clinical subtasks,
while a patient may benefit from a more general explanation. Figure 23 illus-
trates a visualisation of a repeat action from the patient-central perspective
but allows access for further details by expanding the process.
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Figure 23 Repeat action, current and improved
4.6.3 Results from feedback on CJML usage

Between the workshops, the developer of CJML offered feedback on used vis-
ual notations and proposals. Based on this, proposals on temporal, non-lin-
ear timeline and angled connectors were proven to be based on faulty infor-
mation: despite no guideline on their use is written, they are currently used
in the CJML. Non-linear timeline is for temporal use only and always de-
picted by a time icon or in the additional comment lane. Angled connectors
can used for the exact case as provided in Figure 16, on page 79. This vali-
dated the identified need as correct. As the angled connector included a
proper modelling example, it was still included in the evaluation workshop
for comments and discussion. However, both were excluded from the priority
voting as they are already supported.

4.6.4 Results from workshop 2
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Table 8 summarises how participants evaluated each proposal against seven
predefined criteria, offering insight into their perceived modelling accuracy,
clarity, user benefit, reliability, usability, and completeness. The responses
provide insight into the perceived strengths and limitations of each exten-

sion.

Table 8 Results of criteria evaluation from the workshop 2

Proposed Accurate Clear Benefits | Reliable | Common | Easyto | Complete
improvement the user need use

Decision point 5 6 4 4 3 3
Looping 1 0 5 1 1 5
mechanism

Angled 4 2 5 4 2 5
connector

Modules 3 4 5 3 4 5
Sub-processes 5 4 6 4 5 6
Repeat action 2 2 5 3 3 2
Data object 0] 0] 4 2 1 5
Discussion 1 3 1 1 1 2
point

Table 9 summarises how participants assessed the overall maturity of each
proposal. Each participant selected one of three options indicating whether
a proposal was ready for further development, promising but requiring iter-
ation or not currently relevant or beneficial. Note that voting was optional.

Table 9 Results of implementation readiness from the workshop 2

Proposed Useful and ready for Promising but Not currently relevant
improvement | further development requires iteration or beneficial
Decision point 3 1 0]
Looping o] 6 0]
mechanism

Modules 2 0] 0]
Sub-processes 3 2 0]
Repeat action 1 5 0]

Data object 0] 5 0]
Discussion 0 3 2

point
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In the final step of the workshop, participants marked the proposals by voting
for the ones they considered most valuable. They also ranked their selections
in order of importance. Table 10 presents the total number of votes and the
ranking outcomes, highlighting which proposals were perceived as most crit-
ical for further development.

Table 10 Results of prioritisation from the workshop 2

Order of Proposed improvement Most valuable
importance (total votes)
1 Sub-processes 6
2 Modules 2
3 Decision point 3
4 Looping mechanism 1
5 Data object 2
6 Repeat action 2
7 Discussion point 1
- Angled connector -

- Temporary, non-linear timeline -

4.7 Proposed developments to CJML

Following the demonstration and evaluation, all proposals presented during
the workshops were reviewed again in light of the expert feedback. Both
workshops consistently identified sub-processes as the top priority, meeting
most of the evaluation criteria and considered ready for implementation by
half of the experts (3 out of 6) in workshop 2. While all proposals will likely
benefit from further user testing, Table 9 indicates that the current visualisa-
tions of only decision points and sub-processes are the most mature and
ready for continued development. In contrast, although the looping mecha-
nism was recognised as promising, particularly as a common need and a
missing feature in CJML, the proposed version still requires further refine-
ment.

Most of the proposals were considered promising but in need of further iter-
ation. These refinements involve either practical testing or improvements to
visual representation. For example, the data object was evaluated as benefi-
cial for users, a common need, and as addressing a relevant gap in CJML.
However, its reference must be clearly defined to avoid confusion about what
the object is used for. One suggested solution is to place the EHR system in a
separate swimlane and use the same icon when referencing the data object.
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This approach helps minimise overlapping sequence flows while maintaining
the visibility of data interactions within the process model.

As mentioned, non-linear timelines and usage of angled connectors is cur-
rently approved in CJML, even though clear definitions are still missing from
the guidelines. The discussion in expert workshop considered them both and
emphasised the importance of clearly indicating any timeline break, either
through time expressions or visual markers. When angled connectors are
used, particularly if they disrupt temporal sequence, a clear indication of time
is required to preserve clarity. In the example shown in Figure 16 (p. 79), this
this could be addressed by placing a time indicator before the "Gets a new
appointment time" touchpoint, which represents the receiving of the letter.
In this case, the waiting period is only experienced by the patient and may
otherwise remain invisible. While both features were seen as useful, they re-
quire further refinement to avoid misinterpretation and to ensure con-
sistency in use.

The Table 11 includes summarised expert validation, includes priority in two

categories, gives final versions of the proposed developments, their value
propositions, and serves as a resulting output of this study.
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Table 11 A compiled table of the evaluated improvement proposals

Development |Visualisation Added value Expert validation Priority
Sub- Enables detailed break-  |The usability of sub-processes is 1
processes B8 fpesne down of complex stages  |high, and it enhances the model-
while maintaining a clear |ling greatly. The scope and level of
overview. detail must be clearly defined:
00 Fretmestig what is the broadest and most pre-
AR withthe nurse cise level of detail included, and
for which user.
Modules Encourages structured  |The modules, reusable building 1
Diagnosi Treatment and reusable modelling. [blocks should be built as sub-pro-
+ + cesses. The modules are not to be
confused with process phases that
are already part of CJML
Decision point ) Enables clear visualisa-  |If something is decided, it must be 1
Option 1 . .. . . ..
tion of decision points underlined before the decision
‘W‘ A and branching pathsin  |point. Using different visual mark-
= network diagram. ers (e.g., 'x' for inclusive decisions)
Option 2 is recommended and should be ex-
plored further.
Temporary, Allows simplified process |[Should be included in the guide- 1
non-linear model for alternative care |lines. Breaking the timeline should
timeline paths. be always indicated by a separate
note and expression of time.
Angled N , Enables clear and accu-  |Should be included in the guide- 1
connectors rate depiction of the pro- |lines. If angled connector breaks
o cess flow, even in complex |the timeline, an expression of time
- ' cases. should be included. Further testing
is needed on how this is depicted
on only one of the swimlanes.
Looping Supports representation |Needs further testing on more 2
mechanism R et samiomat of iterative actions and re- |cases to improve clarity and relia-
until medication works. peated behaviours within |bility but overall, the need for the
a process. improvement is high.
Data object Provides a way to visual- |Indicating upload and retrieval of 2
@_* ise and track uploaded  |data is a relevant need. A sug-
(D semne and retrieved data within |gested test is to combine the data
process steps. object and EHR in a separate
swimlane, using the same icon but
without a sequence flow between
them.
Repeat Facilitates repeat of Requires the process presentation 2
action Gets blood test standardised processes by |as modules. Visualisation needs
referencing external pro- |further refinement to avoid confu-
cess logic. sion but overall, noted promising.
Discussion point Enables a visual represen- |Visualisation is clear as it provides 2

Discuss about
©Q the situation
A andwhat

happens next.

Discuss about
QQ the situation

A A andwhat

a
happens next.

tation of a shared interac-
tion point to capture the
collaborative nature in
patient-centred care.

more realistic representation of in-
teraction. A common need in all
process modelling languages but
clear usage guidelines are neces-
sary and challenging to define.
Further research and testing are
recommended.
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5 Discussion

This chapter summarises the research results, responds to research ques-
tions and analyses how well they were answered. Part 5.1 concludes elements
of the typical kidney cancer patient process. Part 5.2 differentiates the stud-
ied modelling languages. Part 5.3 explores the proposed improvements and
to which the results might be relevant. Findings from both literature review
and empirical study are discussed on the research questions. To conclude,
this chapter gives a summary of discussion in part 5.4 and reflects on the
study's strengths and limitations in 5.5.

5.1 Typical Kidney Cancer Patient Process

This study began by identifying relevant dimensions and objectives that
shape the kidney cancer care process, combining perspectives from clinical
care and process modelling. These considerations informed the construction
of a representative patient journey, forming the basis for subsequent model-
ling work.

In healthcare, structured patient pathways help coordinate care across pro-
fessionals and services. These typically follow clinical guidelines and process
steps but are also influenced by the patient’s individual needs and circum-
stances. Patient pathways encompass both the clinical and organisational as-
pects of care (Eklund et al., 2024; Vesinurm, Sylgren, et al., 2024). However,
the concept of a patient journey adds further depth by introducing the expe-
riential and behavioural dimensions of the patient, explicitly incorporating
their experience, engagement and role at different stages (Bogale, Vesinurm,
et al., 2024; Folstad & Kvale, 2018). Modelling this journey requires tools
that can incorporate not only clinical tasks but also human interactions, ex-
periences and knowledge transitions in care.

Cancer care is a particularly relevant context for this approach due to its com-
plexity. Complexity arises from the need to balance medical, psychosocial
and organisational factors (Plsek & Greenhalgh, 2001; Vehkamaki et al.,
2024), all of which evolve over time. Kidney cancer care exemplifies this: pa-
tient journeys span multiple care stages, involve various healthcare profes-
sionals (HCPs) and require frequent re-evaluation. Furthermore, complexity
is inherent in patient journeys where frequent non-standard decisions are
required, and where uncertainty affects both the process and the expected
outcomes (Vesinurm, 2025).

Workshop findings supported this view. Interviews and modelling sessions
with kidney cancer experts confirmed the multidimensional nature of the
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care process. Transitions, coordination across producers, information flow
and multiple steps echo earlier studies (Anhang Price et al., 2010; Taplin &
Rodgers, 2010; Zapka et al., 2003). Although clinical decision-making was
found to be collaborative, it was still primarily driven by HCPs. Patients had
limited visibility into care plans or the rationale behind choices, which weak-
ens their ability to engage meaningfully.

This raises an important tension: while patient-centred, co-created care is
recognised as desirable (Cassidy et al., 2022; Halvorsrud, Kvale, et al., 2016;
Laukka et al., 2025), its realisation remains limited in kidney cancer care.
Without clear frameworks for information sharing and role definition, pa-
tient involvement remains passive rather than active and often dependent on
the individual initiative of professionals.

Based on these findings, three key characteristics of the kidney cancer patient
journey were identified:

1. A complex, interactive multi-producer environment, where
care is delivered across several institutions and professional bounda-
ries.

2. Decision-making dominated by medical expertise, with lim-
ited implementation of co-created or patient-directed care, despite its
acknowledged benefits.

3. Information flow as a critical success factor, affecting every
stage of care and influencing transparency, continuity and the pa-
tient’s sense of agency.

In conclusion, understanding the kidney cancer patient journey requires ac-
knowledging its multi-level complexity. Any modelling effort that seeks to
support co-creation and automation must address these organisational, rela-
tional and cognitive dimensions. These insights inform not only the selection
and use of modelling languages but also their future development, particu-
larly in representing roles, responsibilities and the evolving nature of patient
participation.

5.2 UML, BPMN and CJML in Modelling Patient Journeys

The second research question aimed to determine the distinguishing factors
of Unified Modelling Language (UML), Business Process Model and Notation
(BPMN) and Customer Journey Modelling Language (CJML) in modelling
the key characteristics of a typical kidney cancer patient process. To do this,
the study examined the suitability of each modelling language based on their
ability to represent key patient pathway elements, such as decision points,
information flows and patient involvement.
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UML is a general-purpose, software-centric modelling language that was
found often used in clinical pathway modelling. UML activity diagrams effec-
tively represent workflows, while use-case diagrams can assist in classifying
hospital departments and their roles. UML has been utilised for comparative
analysis of processes across institutions and performs well especially in de-
fining roles and responsibility (Shiki et al., 2008). For illustrative develop-
ment, web-based UML tools exist but their usability varies when tested on
clinical pathways (Pahl et al., 2015). While it is useful for illustrating activi-
ties and data flows (Askari et al., 2013), it lacks strong organisational struc-
ture representation and has limited application in patient-centred modelling
(Askari et al., 2021).

BPMN is a business-oriented approach widely used in healthcare to model
workflows. It is considered more intuitive than UML, particularly for process
automation and optimisation. BPMN supports modularisation via call-activ-
ities, which benefit repetitive tasks such as blood tests. Role differentiation
using pools and swimlanes is advantageous in multi-producer environments
like kidney cancer care (Combi et al., 2017). BPMN can also integrate with
other approaches, such as Decision Model and Notation (DMN) to enhance
decision-making representation (Pufahl et al., 2022). However, BPMN strug-
gles with variability and uncertainty in patient pathways (Burwitz et al.,
2013), lacks representation of temporal relationships and behaviour
(Tehrani et al., 2013), and is complex to implement effectively (Scheuerlein
et al., 2012).

CJML as a human-centred modelling approach designed for a broad audi-
ence, CJML does not require prior modelling expertise and is found user-
friendly (Halvorsrud, Haugstveit, et al., 2016). It captures touchpoints in pa-
tient care, interactions and experiences, making it particularly suitable for
patient-centred kidney cancer pathways. Diagrams depict planned versus ac-
tual pathways, and network diagram illustrates interactions between patients
and care providers. CJML supports user experience (UX) representation and
patient feedback integration (Halvorsrud et al., 2014). It is especially strong
in highlighting the end-user, patient perspective and actual journeys, also
through deviations from the planned (Halvorsrud et al., 2023). However, as
a developing language, CJML requires adaptation to fully accommodate
complex healthcare workflows and decision-heavy medical processes.

The comparison in Table 12 highlights that no single modelling language cur-
rently accommodates the full spectrum of needs in complex, patient-centred
healthcare environments. UML provides structure and responsibility model-
ling, making it useful for understanding responsibilities and system interac-
tions. BPMN is a highly developed and flexible language, particularly
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effective in clear role-based workflows and module presentation. It is well-
suited for multi-producer environments and decision-making, especially
when used alongside other notations. CJML, while still evolving, uniquely
captures patient experience and information flows, but currently lacks mech-
anisms for detailed decision logic and managing complex, distributed pro-

cesses.

Table 12 Summarised comparison of UML, BPMN and CJML

Feature UML BPMN CJML
Focus System-centric Business-centric End-user-centric
Strength Captures workflow Optimises process ef- | Highlights patient
logic, system interac- | ficiency and role sep- | journey and interac-
tions and responsi- aration, advanced tions, user-friendly
bility modelling notation
Weakness | Not designed for pa- | Limited support for | Needs adaptation for
tient-centric model- | variability and hu- medical decision-
ling, requires model- | man behaviour, re- making and com-
ling expertise quires modelling ex- | plexity
pertise
Best use Clinical workflow Healthcare role/pro- | Patient-central path-
analysis, responsibil- | cess management, ways, information
ity identification compatibility with transfer
other languages

The unique characteristics of the sector, such as information asymmetry, co-
creation of health, fragmented and specialised structures (Vesinurm, 2025),
pose challenges that exceed the design intentions of general-purpose model-
ling tools. These findings suggest that future modelling language develop-
ment in healthcare should not aim to find a universal solution, but rather to
synthesise essential features across languages, tailored to the unique, varia-
ble and multi-producer nature of health service delivery.

In line with Design Science Research principles, this study developed and it-
eratively refined CJML through expert workshops, responding to a “hereto-
fore unsolved and important business problem” (Hevner et al., 2004, p. 84).
The resulting artefact consisted of CJML-based models of the kidney cancer
care journeys, which were developed, evaluated and refined. The artefact not
only demonstrates the applicability of CJML to complex care processes but
also serves as a foundation for its continued development. These future di-
rections, including practical proposals for development and broader valida-
tion, are discussed next.
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5.3 Evaluating the performance for future improvements

The third research question examined the potential of process modelling,
specifically using CJML, to enhance patient journeys. CJML enabled the rep-
resentation of the clinical decision points, interventions and outcomes, cap-
turing the knowledge of HCPs and supporting the patient-centred approach.
Although no patients participated directly in the workshops, the modelling
development considered patient-central and co-creation improvements. In
the evaluation workshops, nearly all of the proposed development sugges-
tions were considered relevant by the participants, although some were per-
ceived as higher priority than others.

5.3.1 Enhancing patient-centred care through process modelling

Cassidy et al. (2022) encouraged the use of multiple modelling languages,
supporting the broader objective of standardisation. While this study focused
on CJML, the evaluation of its limitations and strengths implicitly supported
such comparative efforts. The improvements were developed based on estab-
lished methods known for identifying bottlenecks and supporting partial au-
tomation, but its limitations in visualising looping or complex decisions,
highlighted the need for further refinement. These modelling challenges
helped clarify the requirements for effective patient journey modelling.

A key insight of the gathered evaluation was the need to support patient un-
derstanding and engagement. Supporting effective decisions and patient pro-
activity will enhance the quality and targeting of care but in turn these require
better capturing and streamlining of the patient journey. Patients often lack
visibility into the overall care process, receiving information incrementally.
This can lead to a loss of agency and increased anxiety. Sharing phase-spe-
cific goals and steps, even without a complete care plan, can enhance patient
trust and engagement. Modelling should thus be seen not just as a clinical
tool but as a support system for patients, enabling better organisation, con-
tinuity of care and emotional resilience. It is not even meaningful to share
the entire plan, as uncertainty regarding outcomes is inherent to the com-
plexity of patient pathways (Vesinurm, 2025); treatment is an iterative,
evolving process that continuously adapts over time.

This also raises important questions for future research: where should the
line be drawn in sharing information with patients? Especially in complex
care contexts, patient-centredness should not be mistaken for indiscriminate
data dumping. Instead, the goal must be to offer meaningful, comprehensible
and timely information that supports the patient, and does not overwhelm.
Exploring these boundaries could guide both the development of modelling

96



languages and the broader design of patient-centred communication strate-
gies.

5.3.2 Modularity, responsibility and the role of automation

Further, the introduction of modularity as sub-processes was considered
beneficial in the evaluation workshops. Sub-processes were seen enhancing
clarity and manageability of the model. Instead of one extensive model, using
sub-processes allows detailed yet accessible visualisations. Modular process
segments, such as pre-appointment tests, nurse visits, or decision-making
phases, enable patients and healthcare professionals alike to view care as log-
ical, repeatable building blocks. This approach aligns with both Combi et al.
(2017) who emphasised the role of modularity in healthcare process design
and with principles of service modularity, where distinct service packages can
be reused, tailored and rearranged as needed.

The sub-process approach also improves the model’s usability for both pro-
fessionals and potentially patients. Representing the care process as models
supports the engagement of patients but helps to regulate visibility as they
can have access only to an ongoing phase at a time. Importantly, modelling
these phases with sub-processes supports checklist thinking, which patients
with chronic conditions may find especially helpful due to limited capacity
for cognitive load under stress. This may help them and their families revisit
previously covered phases, expand additional information, and prepare for
upcoming phases, which supports the idea of sharing actively taking owner-
ship of their own care (Carman et al., 2013). Furthermore, dividing each
phase to multiple separate building blocks, sub-processes, can assist in future
automation efforts (Andellini et al., 2017; Combi et al., 2017).

Process modelling does not aim to automate the care process entirely: auto-
mation should remain as a supportive function, ensuring decisions are
grounded in human expertise. Partial automation in the care process can en-
hance clinical decision-making, for instance, by highlighting relevant patient
data or suggesting options (Burwitz et al., 2013). CJML'’s integration with
UML can support selective automation, for instance through data-driven
sub-processes that inform decision-making while keeping the final responsi-
bility with HCPs.

The evaluation workshops discussed ways to structure and distinguish stand-
ardised and customisable components. At higher levels of abstraction, pro-
cesses can be automated and generalised, supporting efficiency and con-
sistency. However, as the model is elaborated with more detail, the more the
patient's individual needs and preferences must be considered. This reflects
the tension between clinical guidelines and patient wishes, which calls for
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careful coordination where roles and decisions are clearly structured, for in-
stance, as standard, routine and non-routine processes (Lillrank & Liukko,
2004). Process automation can play a supportive role in this structure by
streamlining standard and routine tasks, ensuring consistency and effi-
ciency. This allows human actors to focus on the more complex, non-routine
elements that demand clinical judgement and attention to patient-specific
needs.

Lastly to address the varying levels of patient involvement in the care process,
it is important to ensure that process models can indicate responsibility
clearly. A recurring theme in evaluation workshop 1 was the visibility of re-
sponsibility at different points along the care pathway, especially when pa-
tient involvement fluctuates from passive recipient to active participant.
Modelling tools such as CJML could benefit from additional elements that
highlight who is responsible for the action or decision at a given point.

To support this coordination, it is important to make responsibilities trans-
parent at each stage of care. While CJML already indicates communication
responsibility, the language could further benefit from clearer visual repre-
sentation of responsibility: who is accountable for what, and at what point in
the care pathway. Hypothetically, at higher abstraction levels, responsibility
could be system-driven and, for example, automatically assigning upcoming
tasks to a nurse or patient. However, this is also highly individual as the pa-
tient can be a passive receiver of information or actively involved in care. If
HCPs prefer not to share care plans with patients, while patients themselves
wish to take on a more active role, a conflict arises. Resolving such tension
requires mutual trust: professionals must feel confident in patients' engage-
ment, and patients must in turn understand and fulfil their responsibilities.
Clarity in role definitions is essential: who acts, when, and what it concretely
means for something to be "the patient's responsibility.”

Integrating such role indicators is especially vital in complex care scenarios
like cancer, where responsibility often shifts between HCPs and care units.
Patients may contact services independently, but responsibility may still rest
with the HCP in charge at a specialised unit. A visual indicator denoting re-
sponsibility, be it the HCP, the patient or shared, would support clearer ex-
pectations and handovers. Given UML’s strength in role definition and re-
sponsibility allocation (Shiki et al., 2008), its elements use-case and class di-
agrams could offer valuable inspiration for developing similar structures in
CJML.
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5.3.3 Who benefits from process modelling?

Representing complex patient journeys through modelling is not novel but
remains essential due to the lack of a universal standard. Care rarely follows
a linear trajectory, and patient journey disruptions (PJDs) can significantly
affect outcomes (Vesinurm, Sylgren, et al., 2024). Mapping the process helps
identify inefficiencies, such as bottlenecks between diagnostics and treat-
ments, which impact both patient experience and resource use. Furthermore,
it also highlights opportunities for redesign to improve the overall efficiency
of healthcare services (Ju et al., 2017).

To identify and address process shortcomings and PJDs, a deep understand-
ing of both process phases and transitions is essential. This includes knowing
what information is required at each step, who has access to it, and how it
flows between systems, producers and actors. Process modelling can support
this analytical depth by making uncertainty visible and enabling simulation-
based exploration of care pathways. Patient journey mapping (PJM) comple-
ments this by capturing experiential and emotional dimensions, revealing
gaps between patient and professional perspectives (Larsen et al., 2024).

Together, these approaches, detailed process understanding and patient-
centric mapping, form a foundation for more effective data-driven care de-
velopment. Importantly, increasing the use of EHR and other data sources is
only beneficial when relevant metrics can be identified and applied purpose-
fully. Without this, data collection becomes burdensome rather than ena-
bling. To meaningfully improve care through knowledge management and
data utilisation, both technical expertise and a systems-level understanding
of healthcare are essential.

Overall, the inclusion of sub-process and visual role clarity enhance the util-
ity and accuracy of care process models. These features also lay the ground-
work for broader applicability in automation and digitalisation of care plan-
ning, while reinforcing the patient’s central role in managing their journey.
Ultimately, detailed and well-structured models should enable deeper analy-
sis, helping to prevent errors and disruptions in both individual and systemic
care.

Combi et al. (2017) identified key limitations in BPMN’s ability to represent
complex care and proposed extensions to address them. However, like many
existing tools, their framework assumed modelling expertise that frontline
healthcare staff typically do not possess and shouldn’t even - their focus
should be in providing the care. This reinforces the need for clear, modular
modelling approaches that align with clinical realities and can be integrated
without requiring specialist skills.
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While much of the discussion has focused on technical improvements and
patient involvement, it is worth explicitly reflect also on the broader goals of
process modelling. Based on this study, it still remains unclear who is the
primary beneficiary, healthcare producers, system designers, patients or all
of these? Commonly user process modelling approaches, such as BPMN and
UML, have identified the primary group clearly but tend to overlook the oth-
ers. Ideally, modelling acts as a shared language across roles: clarifying work-
flows for HCPs, improving care continuity for patients and providing tools
for policymakers to evaluate service delivery. Achieving this balance requires
not only technical precision but also inclusive design thinking. Future devel-
opment of modelling languages like CJML should therefore be guided by the
principle that clarity in care processes is a shared responsibility. While its
current orientation is from the end-user perspective, the benefits of im-
proved modelling should extend not only to the professionals involved in
care, but especially to the patient.

However, it is also important to critically consider to what extent patients
should be involved in the development of a process mapping tool. Based on
the context of this study, the primary users of such tools are HCPs and care
producers, who could use the models to design and communicate coherent
care processes. While process models can support professionals in explaining
care pathways to patients, the mapping methodology itself may not hold
relevance or practical meaning for patients living with kidney cancer. This
relates also to the broader question about the boundaries between useful and
burdensome information: how much detail is necessary or appropriate to
share with patients, and when does it become counterproductive?

This also invites a broader reflection on the extent of patient involvement in
the development of modelling tools like CJML. While patient participation is
often framed as inherently beneficial and aligned with the principles of
patient-centred care, it is worth questioning whether this type of technical
tool development truly serves patient interests. Patients are not modelling
experts, nor perhaps even the primary users, and meaningful participation
would likely require significant time, energy and effort and other resources
that may already be strained, especially in the context of serious illness.

Still, patient perspectives can have an important role in challenging assump-
tions held by professionals and revealing mismatches between planned and
actual care. While this input may not directly influence the modelling method
itself, it can highlight situations where the language needs to remain flexible
and responsive. This motivated also the effort to include patient interviews
in this study. Therefore, while patient involvement should not be dismissed,
future research should carefully consider when, how, and to what extent pa-
tients are involved in such development processes and how will they benefit
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from the result. Simply involving patients does not automatically equal
meaningful inclusion.

5.3.4 The flexibility paradox in CJML modelling

Despite CJML being a newer language, its flexibility allowed for successful
adaptation to modelling needs. It has also proven to be user-friendly even for
individuals without prior modelling experience, with resulting models often
aligning with correct modelling logic (Halvorsrud, Haugstveit, et al., 2016;
Halvorsrud et al., 2023). However, the shortcomings identified in this study
emerged particularly in more advanced use cases, where CJML was applied
to increasingly complex examples. In these instances, the user-friendliness
that benefits novice users began to work against effective modelling. Short-
comings, such as handling temporal complexity, suggest that improvements
should focus not only on visual tools but especially on clearer and more struc-
tured guidelines.

As CJML is to serve as an accessible modelling language for a wide user base
(Halvorsrud et al., 2023), it is essential to consider the trade-off between the
simplicity of its guidance and the consistency of its application. While ease of
use can promote broader adoption, overly open-ended guidelines may lead
to variation in modelling quality and interpretation. Although such flexibility
has been intentionally embedded in CJML’s development to support user-
friendliness, this study approaches the issue from a different angle. For ex-
perienced modellers, who are accustomed to stricter syntactic or semantic
constraints, this openness can become a challenge rather than a benefit.
Their familiarity with rule-based modelling may in fact amplify divergent
modelling choices when working with a language that accommodates broad
interpretation.

This potential for inconsistency may not pose issues during initial, explora-
tory use. However, it becomes increasingly problematic when automation or
tooling is introduced. As observed in the beta version of the modelling tool,
issues arise in how objects can be combined, how touchpoints align, and how
the timeline behaves — modelling is not as flexible anymore. These challenges
highlight the tension between user-friendly, flexible design and the need for
formal structure when aiming for scalable or automated modelling applica-
tions.

If this openness is indeed an intentional feature, it should be made explicit to
modellers and users. It is therefore worth reflecting on whether CJML guide-
lines should be made more prescriptive, or whether they should instead be
explicitly framed as flexible modelling heuristics, with clear boundaries on
acceptable adaptation.
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5.4 Summary of discussion

Process modelling serves multiple purposes. In this study, the focus was first
on managing variation by looking at typical, standardized patient pathways.
Then, the importance of acknowledging variability was emphasised by treat-
ing the pathways as actual, individual patient journeys. Process modelling
not only describes current practices but also acts as a tool for continuous im-
provement and learning in healthcare processes. PJDs and repeated failures
in care highlight where deviations occur, and by knowing what was at-
tempted and what should have happened, such disruptions can be antici-
pated and prevented in the future.

More broadly, this study highlights the need to evaluate all modelling lan-
guages in light of the unique, complex demands of healthcare (Vesinurm,
2025). No single modelling language currently addresses all of these dimen-
sions comprehensively. For instance, UML has shown strength in assigning
responsibility through use-case diagrams and structuring information sys-
tematically, making it suitable for visualising organisational roles and data
relationships. BPMN, in turn, excels in representing organisational work-
flows, especially through its pools, swimlanes and message flows, making it
well-suited for modelling communication across care units. CJML offers
strong support for patient involvement, experience representation and co-
creative care processes, although it still lacks in complex areas requiring
high-level of detail.

Therefore, comparative analysis, linking specific modelling challenges to the
strengths of each language, can provide the foundation for defining essential
modelling requirements. These findings may be used to guide the refinement
of existing languages or inform the development of hybrid approaches that
selectively adopt useful features across languages. Ultimately, establishing a
clear set of modelling requirements and corresponding strategies is critical
for building modelling languages that can serve the practical, ethical and op-
erational demands of future healthcare environments.

CJML is a useful way to model patient journeys, especially in making them
patient-centred. Breaking the process into smaller parts can make the model
easier to understand and use. While CJML was flexible and worked well for
basic use, more complex cases revealed some limitations. The discussion also
reflected on the basics, possibilities and constraints of patient process mod-
elling. For instance, patients may not be the main users of the models, but
their perspective can still bring valuable insights to development. However,
careful thought is needed when increasing patient involvement and further
developing CJML.

102



5.5 Strengths and limitations of the study

This study has several strengths and limitations that should be acknowl-
edged.

One of the key strengths of this thesis lies in the opportunity to involve a wide
range of relevant stakeholders throughout the research process. Each partic-
ipant has had a meaningful and influential role in shaping the ultimate ob-
jectives this study relates to. Such comprehensive engagement is not self-ev-
ident in studies of this kind, where access to different perspectives can be
limited. This not only adds to the relevance and credibility of the results but
also provides a solid foundation for future research.

The study was able to draw on a broad and appropriate knowledge base, and
further evaluation is mainly recommended from individuals with specific ex-
perience in patient pathway modelling. Once this has been done, the process
logic and outcomes can be considered as reliable as possible: such that fur-
ther validation would primarily be required in a real-life setting. The results
of this study can therefore be refined to meet scientific standards with rela-
tively limited additional effort, potentially even to a generalisable extent.

However, some limitations emerged along the research process, and they are
outlined next below.

First, the data collection was based on a limited sample of HCPs involved in
kidney cancer care. While participants provided valuable insights, the sample
may not fully represent the diversity of roles, experiences or care settings
across the broader kidney cancer treatment nature. Most notably, direct pa-
tient involvement was minimal. Although efforts were made to include pa-
tients, only one interview was conducted due to the sensitivity of the topic
and scheduling difficulties.

However, the role of patients in this type of research may not always be nec-
essary or even appropriate as shortly discussed in section 5.3.3. Even though
the modelling method itself may not be relevant for patients, their perspec-
tive can help ensure the process reflects real experiences. This also raises a
broader question of how much information is truly useful for patients, and
when it might become unnecessary or even burdensome. As a result, the
study has a limited ability to fully capture lived experiences, particularly psy-
chosocial aspects and patient preferences.

Second, the selection of participating experts influenced the focus of the find-

ings. As it became evident during the workshops, the Meilahti Cancer Centre
in Helsinki primarily treats stage IV kidney cancer patients. Therefore,
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interviewees had detailed knowledge of late-stage care but lacked insight into
earlier stages (I-III), limiting the generalisability of the models across the
full disease continuum. This limitation was outside the researcher’s control
and only became apparent during data collection.

Third, the order of the workshops was not predetermined but based on hos-
pital availability. As a result, earlier sessions shaped the researcher’s ap-
proach to later ones. While this iterative process introduced some bias, it also
enabled deeper questioning and helped clarify inconsistencies that later ben-
efitted the model-building process and supported the study's aim to reflect
both typical and actual patient journeys.

Fourth, the exclusive focus on kidney cancer limits the generalisability of
findings to other chronic or complex healthcare conditions. Although many
of the modelling challenges identified are common across care types, disease-
specific factors like treatment cycles and differing patient needs may affect
how the findings apply elsewhere.

Additionally, this study concentrated on post-diagnostic care processes and
did not address risk assessment or primary prevention. Although preventive
care and long-term healthy behaviours are critical for sustainable healthcare
systems, especially in reducing incidence and improving access, they were
beyond the scope of this research. In practice, diagnoses will continue to oc-
cur despite preventative efforts, underlining the importance of ensuring that
once a diagnosis is made, the patient's care pathway is smooth, efficient and
well-supported - both to improve health outcomes and to manage costs ef-
fectively. Therefore, this study contributes most directly to the post-detection
phases rather than disease prevention.
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6 Conclusions

This study explored the modelling of a typical kidney cancer patient journey
through a patient-centred lens, emphasising the complex, multi-producer
nature of cancer care and the often-limited role of patients in decision-mak-
ing. By dividing the care pathway into five key stages, detection, diagnosis,
treatment, post-treatment survivorship and end-of-life care, the research
highlighted the need for improved transparency, support for decision-mak-
ing, modularity and communication across the continuum of care.

Conducted through a Design Science Research (DSR) approach, the study
followed an iterative process of modelling, evaluation and refinement, engag-
ing domain experts to assess the feasibility and relevance of the proposed
modelling solutions. A comparative evaluation of Unified Modelling Lan-
guage (UML), Business Process Model and Notation (BPMN) and Customer
Journey Modelling Language (CJML) revealed differing capabilities in rep-
resenting decision points, information flow and patient involvement. While
UML and BPMN offer formal structures for process visualisation and opti-
misation, they fall short in supporting patient-centred aspects. CJML as a
customer-centred modelling language was found promising in addressing
these gaps.

Through iterative development and feedback, this research proposed devel-
opments to CJML. Improvements such as modularity, more diverse divers
action cases, clearer decision representation and improved visual tools are
proposed to improve the usability of CJML and its capacity to support auto-
mation, care coordination and patient empowerment.

While the workshop provided strong support for the proposed improve-
ments, future research is needed to assess their usability and effectiveness
across a broader modelling audience, including both novice and experienced
users. In particular, practical testing of developments, such as more precise
specifications for sub-processes, looping events and decision-making, will be
essential to determine their impact on model quality, consistency and ap-
plicability in real-world healthcare settings.

In general, future research should further evaluate CJML’s potential through
real-world implementation in clinical settings and consider whether involv-
ing patients directly would enhance its usability and comprehension. Addi-
tionally, more systematic integration with healthcare information systems
and decision-support tools could be explored to validate CJML’s scalability
and automation potential. Finally, longitudinal studies are needed to assess
how patient-centred modelling and co-creation of health impacts care out-
comes, communication practices and shared decision-making in diverse care
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contexts. Further attention should also be given to the role of patients in pro-
cess models: are they expected to be active participants, beneficiaries or
simply, informed parties? Understanding this will help clarify the boundaries
of meaningful involvement and guide the development of tools that genuinely
support patient-centred care.

Ultimately, the study contributes to more inclusive, understandable and
adaptable modelling practices in healthcare. It supports the evolution of
CJML towards a modelling language capable of meeting the nuanced de-
mands of patient-centred care. within complex healthcare environments.
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7 Appendixes

A. Healthcare professional workshop, question template

1. When the diagnosis is clear enough, how do you start building a treat-
ment plan?

2. What do you think about treatment plans?

3. Does the treatment plan describe for an individual patient which is
currently the most likely prognosis? Would it be useful?

4. To what extent is the treatment plan available and/or visible to pa-
tients? Should it be?

5. How do you communicate with other specialists involved in the pa-
tient's care (between different healthcare providers)? Does the treat-
ment plan play a role in that? Should it play?

6. How do you monitor the patient's treatment process? Is the monitor-
ing somehow documented?

7. What do you think about patients' self-reported data (PROM, PREM)?

How important would it be to have such metrics?

B. Patient interview, template (in finnish)

Taman tutkimuksen tarkoitus on kehittda visuaalinen monikerroksinen
kuvauskieli kompleksisten potilaspolkujen kuvaamista, analyysia ja
ohjausta varten. TAma on tutkimus, jossa yritetian ymmartaa, miten
krooinsta sairausta sairastavien potilaiden hoitopolkua ja prosesseja
voitaisiin parantaa tiedonkulkuun ja kommunikaatioon liittyen.

Haastatellaan potilasta ja omaista yhdessa, jos potilas niin toivoo, mutta
erikseenkin sopii.Potilaita haastatellaan kahdesti niin, ettd haastattelujen
valissa heita pyydetaan pitimaan paivakirjaa kokemuksistaa
terveydenhuoltojarjestelman kanssa.

Taman haastattelun tuloksia hyodynnetaan Aalto-yliopiston, Oslon
yliopiston ja SINTEF Digitalin Pathway-hankkeen kehitystyossa ja M.
Vesinurmen vaitoskirjatutkimuksessa. Vastaathan kysymyksiin oman
kokemuksesi nakokulmasta.

Tausta

1. Taustakysymykset
a) Ika
b) Sukupuoli
c¢) Omaisen suhde potilaaseen (ja kesto)
d) Kotikunta
e) Elamantilanne
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f) Tyotilanne

g) Toimintakyky

h) Sairauden vaihe

i) Miten kauan olet sairastanut tautia?
j) Taudin rajoitteet normaaliin elamaan

2. Kerro tilanteestasi. Sinulla on diagnoosi.
a) Miten kaikki alkoi
b) Miten se vaikuttaa elamaasi

Potilaspolun kuvaus

Potilaspolun kaavoittaminen prosessivuokaavioiden avulla. Toteutetaan
hy6dyntden ammattilaisten haastatteluiden perusteella ja Kaypa hoito -
suosituksien perusteella koottua prosessikaaviota MS-taudin tai
munuaissyovan hoidosta.

Toteutetaan workshop tyylisesti. Esitelldan uimaradat ja taytetaan sita
mukaa, kun haastateltava kuvailee potilaspolkuaan.

3. Ketka kaikki ovat hoitaneet sinua sairauteesi liittyen? Mitd ndma
kontaktit ovat sisidltineet? Kootaan post-it lapuilla tai tietokoneella.
a) Onko sinulla kontaktihenkil64, johon olla yhteydessa tautiisi liittyen?

Potilaspolun ongelmakohdat

4. Onko sinulle tapahtunut taudin suhteen jotain ikdvaa, hammentavaa tai
muuta negatiivista? (Esimerkiksi, ettet ole saanut tietoa jostain asiasta,
epaselvia ohjeita, jatetty yksin ei kuunneltu) Kerro esimerkkeja.

a) Miten reagoit? Mita teit?

b) Kuka teki mita?

¢) Mita odotit tapahtuvat, mita ei tapahtunut?

d) Milti sinusta tuntui?

e) Mita tasta seurasi?

f) Mista tdma johtui? Onko sinulla ajatusta, mista tama johtui?

5. Kuvaile tilannetta, jossa sinulle jai tunne, ettei kukaan valittanyt
asiastasi tai sinusta ei ole pidetty huolta?

6. Onko sinulla ajatusta, miten nidma voisi hoitaa paremmin? Mita
toivoisitte?

Potilaspolun onnistumiset

7. Onko sinulle tapahtunut taudin hoidossa jotain erityisen hyvaa tai
muuta positiivista? Kerro esimerkkeja.
a) Miten reagoit? Mita teit?
b) Kuka teki mita?
¢) Mita odotit tapahtuvat, mita ei tapahtunut, mita tapahtui?
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d) j) Milta sinusta tuntui?
e) k) Mita tasta seurasi?
f) 1) Mistad tima johtui? Onko sinulla ajatusta, mista tima johtui?

8. Kuvaile tilannetta, jossa sinulle jai tunne, etta sinusta pidettiin erityista
huolta?

9. Onko sinulla ajatusta, miten tillaisia tilanteita voisi luoda lisaa? Mita
toivoisitte?

Potilasjarjestot

10. Miten potilasjarjestot ovat nakyneet tautisi hoidossa ja
potilaspolussasi?

Kommunikaatio (Soveltuvin osin, jos ei ole aikasemmin tullut esille)

11. Miten olet yleisesti yhteydessa terveydenhuoltojirjestelmaan?
12. Tuntuuko yhteydenpito koordinoidulta tai fragmentoituneelta?
13. Koetko, ettd sinulla on paasy kaikkeen tarpeelliseen tietoon?

Dokumentaatio

14. Pidatko kirjaa sairauteesi liittyvista asioista? Miten?

C. Kidney Cancer Care — CJML models

Model 1 — Detection

Model 2 — Diagnosis part 1

Model 3 — Diagnosis part 2 and 3

Model 4 — Treatment

Model 5 — Post-Treatment Survivorship
Model 6 — End-of-Life Care

Model 7 — Initial communication disruptions
Model 8 — Treatment disruptions

Model 9 — Kela Reimbursement Process
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End -of -life care, Palliative Centre
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Treatment disruptions; patient tends to forget labs.
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ﬂw after instead of fm_ they didn’t _M_ moo_mm ﬁwm new § Sends detai register if the type of
the doctor. come to the g contactime. reception changes.
Nurse appointment.
: Calls patient
Results OK, just need
anew nm___ time. f@ and tells the

situation.
nm__w the Requests to
r@ patient and Evaluates the blood book a new
asks where test results. BB contact
KCS they are. )

The results are NOT
0K, an urgent new
appointment is
needed.

OO Receives
an patient.

t forgets labs

.

, patien

ions

t

isrup

: Treatment d
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Decision should come
within a few days.

l

Kela Reimbursement Process

Gets the faxed
statement. @

reimbursement
provided to Kela
e-service.

D2

approval and
new Kela card.

KELA Reimbursement Process

Renewal of Kela Reimbursement Process

Medication on break for a
while, etc., Kela card .

expired/expiring: patient

QQ  Receives the

Can't get medicine
without
reimbursement.

Gets the new

2Q

Meets for an
appointment

I
I
|
|
|
|
! . " i
| Gets a newKela Waits for the decision. _.oo__MmmmM the umﬂmn_w_ummm:n Gets medication at the
W reimbursement Follows the process A E reimbursements the new Kela pharmacy with Kela
” Patient EER  statement. online. provided. card. card.
|
! w
|
| A
| ( ) ;
1 Faxes the
| _M_ mM MWHMH statement to T
! R . Kela.
! L J I
|
| N
! G
|
| s N\
! m Sends the ! i i
| m_ Writes a B ) ) _H_ If it's a hectic day, this
| Prints the statement. Signs the statement. statement . T
statement. .
(| kes =y === —— can be missed
| - J I
| ™M
|
| E
|
|
,_ UploadsKELA Sends the
\

Can get stuck to the
system.

Patient responsible of the bhainacy A0 notification. time. AR withke
renewal.
y
The pharmacist .
QQ  Serves the Notices the status of QQ  Notifies the (mu can also call BMM_M/_MM_mzmwn-ﬂMmﬂacm
Ph D D customer. Kela Reimbursement. D D customer. the doctor and given
2acy inform. ’
( B otifies the
Books the new § patient owM:_m
. new
time.
statement
Ward Secretary ) time.
Getsacalland | [ equests to Anew
() information booka new B ©Q compensation
about statement D D decision is
KCS expiration. E28 appointment in being worked
L afew days. J on.

Kela Reimbursement
Process starts

Kela Reimbursement Process
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D. Additional, created CJML development materials

Proposal 1 — Decision point
Proposal 2 — Looping mechanism
Proposal 3 — Modules

Proposal 4 — Sub-process
Proposal 5 — Data object
Proposal 6 — Repeat action
Proposal 7 — Discussion point
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Exclusive decision, current version

Knows how to

Evaluates the
situation: decides
whether knows how
Nurse to respond.

and doesn’t know
how to respond (e.g.,
a lot of nausea).

(2

respond to the Answers in
question; related to Maisa
treatment.
The situation is critical Calls patient.

Evaluates the
urgency: can
patient wait?

(2

Consults
doctor.

Exclusive decision, improved version 1

Answers in
Maisa

Can respond to
the question?

Evaluates the
situation: decides
whether knows how
Nurse to respond.

Calls patient.

Evaluates the
urgency: can

patient wait?

(2

Consults
doctor.

Exclusive decision, improved version 2

Nurse

Inclusive decision, current version

A

Patient

Evaluates the

situation. Can respond
to the question?

mw_ Calls to call
back centre.

Uncertainty about the
condition. Contacts
help.

Send a.
@ message in
MAISA.

Answers in
Maisa

Calls patient.

Evaluates the
urgency: can

patient wait?

m Consults
doctor.

t

ision poin

Dec

Proposal 1
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Current version

A

Patient

S

Nurse

( Gets
(] (3 information
| Medication f Getsacall f about next
| worked. steps.
1
1
PR S
Sends
53 o
the patient.
Improved version 1
Medication Meets for an
didn’t work. QQ  appointment QQ  Getsanew Repeat Treatment and Post

Patient

Nurse

Medication ( Meets for an
didn’t work QQ  appointment

QQ

D D treatment plan.

Gets a new

Repeat Treatment and Post-
Treatment Survivorship
until medication works.

AM  withke
@  Receives -

A/ withke

D D treatment plan.

Treatment Survivorship

until me

n works.

Receives
information.

@ coren

Medication
worked.

G

Gets

information

about next
steps.

7y
1
1
1
1

Sends
% information to
the patient.

Improved version 2, in use

Post-Treatment Survivorship, Special healthcare

Medication
didn’t work.

9
an

Meets for an
appointment

99

Gets a new

D D treatment plan.

@ Gets blood tests

Patient

taken.

Receives
information.

x
1
1

Medication
worked.

E E Books based @
ey on requests.

Nurse

the patient.

y y
I
1

VIEpr I S i ——

Notices that the _H_ Requests to
cancer progressed book an
=)

Q
=}

0

appointment.

Meets patient.

Q9
an

Instructs about
transitioning to
next of line
treatment.

during the treatment.
Evaluates the
effectiveness of the

KCS Notices that the
medication works as || [#]  Reaveststo
cancer did not r—y o
progress. g

1SIm

: Looping mechan

Proposal 2
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Current version

Detection

Improved version

Detection

Diagnosis

Diagnosis

Treatment

Post-treatment
survivorship

+

Treatment

End-of-life care

Modules

Proposal 3
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Current version

Diagnosis 3/3, Special healthcare

Gets Discussing with Goes to head scan:
Listens, asks, . N Hears e
9 copmeave |20 U |09 pome 2@ v B8R momaton, || 2R cescomacts. || [#]  cetsaime. [#] cewnen Bt Fls 1 requested
- : about the nex . -
Patient comes to mind. steps. medicines. gets support. = &= treatment.
A A r'y A A ry A
1 1 1 1 1 1 1
1 1 1 | — J._J L 1
( Focuses on ives contact (
Gives a lot of Introduces improving information; . Books next
22 new QQ instructs about || @ possible e immunity, etc. 2 Tneets with ﬁwoc_am:am _M_ appointment:
BB inormation. || AM thenextsteps. || AR FHELE A Supoorsthe | | AP anothernurse | | & forheadscan. | | R either reception)
Nurse G or call time.
patient. later. -

Improved version, sub-process collapsed

Diagnosis 3/3, Special healthcare

Improved

version,

sub-process expanded

i Gets Discussing with
) Listens, asks . . Hears
Goes to head scan: @ 29 2295 |19 intormation || @@ thenuse | |99 e |99 (o oniaces, || ) E  cetsnex
Goes tomeetthe | | 9Q QQ  First meeting mandatory for Fills in requested AR hatever AN aboutthenext | | QA aboutpossile | | QM 20T 4 an Gets a time. appointment.
Meets nurse. h . h comes to mind. e gets support. == =
nurse. an A M with the nurse immunological forms. Patient steps. medicines.
. treatment.
Patient » x a ~ ~ “ 4
T 1 1 1 1 1 1 1
1 ] ] I 1 —— ] ]
v Focuses on Ves contac Books next
N i improvin information; . !
@ 00 Svesaotol || OO nsrucssvou || 9@ Mmrdiees | | @0 mmeue || 90 omaen || [#] socksatme | | [#] sppommens
QR Meets patient QQ First meeting AR ormation. || A thenextsteps. || A FPUEDS AN Soportethe || AP anothernurse | | & forheadscan. | | G either reception
g with the nurse i or call time.
Nurse | ) atient. later. \
Nurse +

Improved version, sub-process expanded and the level of detail increased with data object

Diagnosis 3/3, Special healthcare

First meeting
with the nurse

Patient

First meeting
with the nurse

A

Nurse

an

No
0Q m_<mmmm5_\9 of 11 9Q instructs about | | 9Q _ﬁ%mﬂwm Is the patient afraid
information. AN thenextsteps. | | QA PR of needles?
Yes Documents
QQ thatinfusion is
an not
recommended

No
Asks whether
additional Wants to hear about
mﬂﬂmmmﬂ_m cancer support?

29
=1-}

iVes contacl
information;
meets with

another nurse
later.

(2]

for head scan.

— —_H_

Books next

appointment:

& either reception|
or call time.

Yes

20
an

support

Shares contact
information for

h 4

[O]

: Sub-process

Proposal 4
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Current version

(% Evaluates

imaging results

Urologist
1
A 2
@ Saves imaging Shares imaging
LEER results to the results from
EHR system the system
J
A
1
ﬁ ﬁ Imaging results
uploaded to
N the system
Imaging

Improved version

Q\ Evaluates imaging
results from the

R system.
Urologist

Imaging results
uploaded to the
system

Imaging

R Receives the N Checks patient’s Goes to common
condition cancer meeting.
KCS

referral
=R

Proposal 5: Data object

Current version

a Gets blood
tests taken.

Patient
1
1
Evaluates the
& 1 E effectiveness
[} of the
KCS 1 medication.
I

1
¥ 1

A 4
Blood test

results saved
to the system.

]

=n
EHR

Allows sharing
patient data.

Improved version, blood test activity Improved version, next time

Pl N
4 \
5 \
i 1
0 1
q ' 0 »
1
Patient : g I a Gets blood test A
| | ’I‘ ! taken. !
' q T
i . T U Patient £
1
1 ] N
! 1 Accesses § 1
(% : 1 N E patient’s EHR EI Zlanrgs Itehfeztﬁ:’sd 1 y
i . [==) data. EER P . 1
KCS I 1 L L ) : T Evaluates the
: 1 T T A A I effectiveness of the
H 1 1 I 1 KCS ™M medication.
1 3 ™ h 1 ! €
h 7 r v \ !
§ '
Blood test E . Shares the I
1 KC specialist EI
[==1
i res;llts saved access allowed. blood slample :
EHR |\ to the system. == E2R results. i
8 .

Proposal 6: Repeat action
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Current version

Diagnosis, Special healthcare

Meets for an Receives Receives Has wishes for
g Q appointment 2 information on Q information on gg treatment and
. ﬂ Q with KCS. Q g the condition. g Q the next steps. shares them.
Patient
t t t X
1 1 1 |
e 1 1 1 :
Presents the | 1 [}
QQ  patient’s case 1 1 1 !
n g to their own 1 1 1 1
KCS 1 cancer doctor. | | | 1
1 I 1 !
1 1 1 1 !
4 1 1 1 ¥
e \ "
Receives Introduces Listens to
& gg patient to take go patient’s case gg Meets patient. gg Tellgtab%ut the gg h Tells what t gg patient’s
care. to the nurse. situation. appens next. wishes.
Own KCS L J L )

Gets ready to
ﬁ gg receive the

Nurse patient.

Imroved version

Diagnosis, Special healthcare

Discuss about q
Meets for an g Has wishes for
& o Q appointment gg \S;\z?lt]:am;?\'s gg treatment and
) Aq Q with KCS. nex?p shares them.
Patient -

t t

1
i I |
e 1 1 :
Presents the 1 I
R 0Q patient’s case 1 1 |
n g to their own 1 1 1
KCS 1 cancer doctor. | | 1
T 1 I !
! 1 1 !
4 1 Y ¥
e \ "
oQ Receives 0OQ Going through oQ oQ tDrisec:isti:gng:t oQ Listens to
m g patient to take n g patient’s case n g Meets patient. n ﬂ Clmeln en’s n n patient’s
care. together nex?p wishes.
Own KCS L J L ) -
t

Going through
g gg patient’s case

Nurse together
- .

Proposal 7: Discussion point
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