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Executive summary

Glossary

These are a list of words abbreviations used in this report: 
SCP: Supportive care plan 
DHIs: Digital health interventions:
MDT: Multidisciplinary team
HCPs: Healthcare providers
AI: Artificial intelligence
 

Supportive care, regardless of its diversity 
or who provides it, aims to enhance and 
preserve the quality of life and independence 
and to empower and optimize well-being 
(Fitch, 2008). We can see that digital health 
can benefit supportive care by empowering 
users, providing more accessible support, 
and encouraging self-management. However, 
the impact of digital health interventions on 
existing organizations and systems is not 
always positive and effective.

We could conclude that even with the rapid 
development of DHIs, physical or traditional 
interventions cannot be replaced entirely. That 
is to say, digital health intervention remains 
a viable option rather than a necessity, its 
purpose being to be a supplement and 
complement to the current medical system. 
(Yildiz & Oksuzoglu, 2020)

This project explores how to connect digital 
and traditional care to create a seamless 
experience that fully embraces patients in 
cancer care when and where they need it. 
However, it is unclear how this hybrid model 
fits in the context of the supportive care plan. 

To understand how to build such a hybrid 
patient journey, we decided to research the 
types of problems in SCP and think about 
what role the DHIs could play. 

To gain a more systematic understanding, we 
researched three groups of people: patients, 
health professionals, and medical experts. 
The result of the research led to a picture 
of the current patient journey, which helped 
us identify opportunities for intervention. We 
believe the DHIs can help alleviate the current 
pressure on the system and provide patients 
with timely, adequate and effective supportive 
care. However, it must be based on providing 

patients with digital care that fits their situation.
Based on this, we designed the future patient 
journey. It shows how digital care can be 
combined with traditional care. Also, it includes 
1) the opportunities to involve more DHIs in 
SCP; 
2) the concept of the AI support system to help 
the HCPs decide the care plan. 

In addition to this, an extensive validation 
study has proven that the new patient journey 
has the potential to help the patients access 
care and increase their well-being. Also, the 
AI support system could help HCPs make 
decisions and reduce their workload.

The whole project started with women with 
breast cancer. However, in the interviews, we 
found that this could apply to other cancer 
care where the patient can use the digital tool.
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Introduction

1 1.1 Background of project 
1.2 Project assignment 
1.3 Project approach

This chapter contains all the essential information to contextualise this 
thesis project. It presents an introduction to the project, the project 
context and the project approach. This section is where the project 
begins.
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1.1 Background of project

The use of digital health interventions has 
accelerated dramatically due to concerns 
about patient and healthcare provider safety 
during the coronavirus pandemic. Online 
consulting and self-management tools enable 
people to appreciate the convenience of 
technology. It is worth noting that digital 
health interventions have shown the potential 
to improve cancer care by involving more 
people in care, effectively managing cancer-
related fatigue, and meeting the needs of a 
diversified population. Many cancer patients 
have a positive attitude toward digital health 
interventions. In conclusion, there is a 
tendency to integrate these new technologies 
into cancer care (Marthick et al., 2021). 
Currently, the burden of cancer incidence and 
death is increasing rapidly globally (Sung et 
al., 2021). In 2020, an estimated 19.3 million 
new cancer cases and almost 10.0 million 
cancer deaths occurred globally. It also means 
that cancer care should be delivered to an 
increasing cancer patients. Therefore, there 
is a need to research the application of digital 
care to cancer care for later implementation.

However, the impact of DHIs on existing 
organizations and systems is not always 
positive and effective. For example, some 
users with low digital literacy cannot accept 
digital care procedures; physicians may not 
be able to diagnose and treat many medical 
conditions virtually correctly. Even with the 
rapid development of DHIs, physical or 
traditional interventions cannot be replaced 
entirely. That is to say, and digital health 
intervention remains a viable option rather 
than a necessity, its purpose being to be a 
supplement and complement to the current 
medical system. (Yildiz & Oksuzoglu, 2020) 
The hybrid model was proposed, which might 
balance digital intervention and physical 
intervention that combines their benefits 
(Figure 1). (Chan et al., 2021). 

1.2 Project assignment 

This project explores how to connect digital 
and traditional care to create a seamless 
experience that fully embraces patients in 
cancer care when and where they need it. 
However, it is unclear how this kind of hybrid 
model fits in the context of the supportive 
care plan. For example, there are fuzzy 
definitions of the roles of physical and digital 
health interventions at different stages and 
a few descriptions of the interaction among 
stakeholders. These are not conducive to 
implementing hybrid models in real-world 
health contexts.
This project would specify how to include a 
hybrid model in a patient-based supportive 
care plan and the opportunities to involve 
more digital care. From a system perspective, 
the interaction of the various actors would be 
described. These findings could serve as a 
basis for implementing and developing the 
hybrid model in supportive care. 

1.2.1  Research questions

-What type of role does digital care play 
in the support care plan? when and 
how?
-What other opportunities to improve the 
digital health experience in supportive 
care?
-What factors drive patients to choose 
different care models? 
-What does an organization need to offer 
,and how do they adapt to change?

We will introduce the context of this project in 
detail here to further explain the content of this 
project.

1.2.2 Supportive care

Multinational Association of Supportive Care 
in Cancer defines Supportive care as ''the 
prevention and management of the adverse 
effects of cancer and its treatment. It includes 
managing phys ica l  and psycholog ica l 
symptoms and side effects across the 
continuum of the cancer experience from 
diagnosis through treatment to post-treatment 
care. Enhancing rehabilitation, secondary 
cancer prevention, survivorship, and end-of-
life care are integral to supportive care'' (Olver 
et al., 2020). Supportive care interventions, 
regardless of their diversity or who provides 
them, seek to improve and preserve the 
quality of life and autonomy and are aimed 
toward empowerment and optimizing wellness. 
To be worked effectively, supportive care 
must be aligned with an individual's needs in 
the patient's unique situation (Fitch, 2008). 
Thus, the different patients would choose the 
support care for which the actors involved are 
different. 

Quality cancer care must provide cancer 
therapy in patient-centred cancer care, and 
cancer service providers must respond to 
patients' supportive care needs. Previous 
research has shown that cancer patients 
have unmet supportive care needs in the 
psychological  and informat ional  areas 
that influence cancer treatment outcomes 
and quality of life (Harrison et al., 2009). 
Inequitable access for patients to health 
services, not enough information to know 
supportive care plans, and other factors are 
barriers to patient access to the service. Digital 
care has great potential to help improve these 
issues, but it can replace physical care as a 
supplement. Thus, this project will explore how 
hybrid models build and the opportunities in 
which DHIs could intervene to optimizing th e 
whole patiens experience. 

Figure 1 The benefits and drawbacks of digital and physical health interventions
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1.2.3 Hybrid model

How the hybrid model is implemented in 
supportive care is the focus of this project. 
Hybrid healthcare brings together the best of 
digital health and traditional health(physical 
care). For example, replacing a portion of 
the face-to-face sessions with more efficient 
online sessions reduces costs and improves 
treatment access for those suffering from 
diseases. Healthcare providers can interact 
with patients in a physical setting to establish 
relationships. Recent research in India 
has shown that the hybrid model has the 
potential to provide accessible and affordable 
healthcare to a broader part of its population. 
However, the challenges remain in creating 
this seamless system. Moreover, we should 
consider their impact on the current model 
and its stakeholder for using them wisely 
and appropriately. (Raj Westwood, 2021) 
This project would provide insight into how to 
implement this hybrid model.

1.2.4 Digital health intervention

The eHealth experience must evolve if a 
hybrid care model is established.Various 
terms are used to describe a particular 

form of applied technology in health care 
settings, such as e-health, telehealth, or 
digital health intervention. In order to avoid 
misunderstanding, the term Digital Health 
Interventions (DHIs) is used in this report. 
DHIs can be defined as "health services 
delivered electronically through formal or 
informal care. DHIs can range from electronic 
medical records used by providers to mobile 
health (mHealth) apps used by consumers" 
(Soobiah et al., 2020). The World Health 
Organizat ion has recent ly  produced a 
classification of DHIs, identifying four main 
types: clients, health care providers, health 
systems, and data services(World Health 
Organization, 2018). 

In  our  p rac t i ce  dur ing  the  COVID-19 
pandemic, we have experienced the benefits 
of digital health interventions, which delivered 
patient care while reducing the sharing of virus 
transmission. Aapro clarified the benefits and 
drawbacks of digital healthcare solutions under 
the context of SCP for different stakeholders 
by reviewing the 66 full-text articles and 
associated clinical trials in Medline, Cochrane, 
and Clinicaltrials.gov(Aapro et al., 2020)
(Figure 3). We can see that digital health can 
bring many benefits to SCP by empowering 
users, providing more accessible support, and 
encouraging self-management. At the same 

time, DHIs can optimize processes and improve 
the quality of services with less use of health 
resources. For the system, DHIs will bring cost-
effectiveness benefits in the long run. These 
benefits lead 92% of physicians to expect to 
continue to use telehealth even post-pandemic 
to a recent Amwell survey. 

However, many recent studies have indicated 
that although overall satisfaction with DHIs is 
high in patients, a significant minority still prefer 
face-to-face consultations(Gilbert et al., 2020). 
They indicated the transition of interaction 
would hurt the relationship between healthcare 

providers and patients. Additionally, patients 
with low digital capacity would be further 
alienated from the digital divide. It will take a 
great deal of time and money for the system to 
develop rules and train staff in the early stages 
of development DHIs

These problems have affected the popularity 
of DHIs. In order to apply the hybrid model to 
the supportive care system, how to improve the 
user's digital health experience and encourage 
them to use it is also a focus of this project.

Figure 2 The scope of Supportive care

Figure 3 Benefits and drawbacks of DHIs
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1.3 Approach

This thesis project was divided into four general 
phases and followed the method known as the 
Double Design Diamond. Through these four 
phases, different tools were used to perform 
the main objective of the phase and are 
described below(Figure 4). We will introduce 
two main design methods in detail. 

1.3.1  Patient journey map

The patient journey map methodology we 
would like to use could visualize this dynamic 
and complex process. It could demonstrate 
the physical, rational, and functional aspects 
of the patient experience and the emotional, 
interactive and emotional aspects of the 
patient's experiences (Simonse et al., 2019). 
Furthermore, it is also helpful to show how 
stakeholders interact with one another in 
different phases. 

We expect to deliver two journey maps. 
The first one is the current patient's journey 
which we can use to identify opportunities for 
intervention. After that, we will process future 
patient's journey to convey our concept.

1.3.2  Roadmap

A roadmap is the visualization tool that frames 
the time pacing and maps the pathways 
towards the desired future vision. (Simonse, 
2018)  In this project, a roadmap could help 
healthcare providers understand the gap 
between the current system and future vision 
and guide them in implementing the future 
hybrid journey.

Based on these methods, this project would 
have two main kinds of deliverables. The first 
is to map the current future patient journey 
for understanding the current system and the 
future hybrid patient journey of the supportive-
care plan accompanied by a future vision. The 
second one is the roadmap which leads to the 
future supportive care plan.

Figure 4  Visualized design process



Discover I: 
Preliminary Study

2 2.1 Defined the target groups
2.2 Problem of supportive care
2.3 Digital health intervention in SCP
2.4 Factors for choosing care model
2.5 Trends scouting

This chapter reviews recent literature on related research contexts as 
a basis for the following in-depth research. 
We narrowed the focused patient group during the literature study 
and summarized existing issues from the literature on supportive 
care. After this, we collected the strengths and weaknesses of DHIs in 
SCP context. In addition, SCP and technology trends are gathered to 
set the stage for future strategies.
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2.1 Patient groups

2.1.1 Definition of patient groups

We select breast cancer patients as a case 
study to narrow the scope of the research. In 
the Netherlands, about one in eight women will 
have breast cancer at some point in their lives. 
It makes breast cancer the most prevalent 
type of cancer in the Netherlands, with a ten-
year prevalence of 128,000(RIVM, n.d., 2014). 
This group also has some unmet supportive 
care needs that have reduced their quality of 
life. The most serious two are informational 
and emotional support(Hodgkinson et al., 
2007). Previous research has established 
that breast cancer patients benefit most from 
DHIs(Yildiz & Oksuzoglu, 2020). Therefore, 
it is reasonable to choose breast cancer as 
a case study of how the supportive care plan 
integrates with the hybrid model.

The treatment for breast cancer lasts for a long 
time and is very complex. To make the study 
concrete, We clarified user characteristics 
through a literature search - women aged 30 to 
60 years during breast cancer treatment. We 
took that decision for the following reasons:
 

1)Age
Based on the target group and the scope of 
the design (digital health), the age distribution 
of  breast cancer pat ients and the age 
distribution of eHealth acceptance among 
patients were considered. Moreover, we chose 
the segment with more overlap between the 
two as the study target - patients aged 30 to 
60 (Figure 3).

2)Treatment period
Patients in treatment have higher support 
needs and a poor quality of life than after 
treatment (Faller et al., 2019). The integration 
of early supportive care among advanced 
cancer patients is a growing trend (Moffat et 
al., 2019). Although there are many studies for 
supportive care, the research on supportive 
care during treatment remains limited.
To conclude, we believe that selecting patients 
in treatment as the target group rather 
than survivors can make the project more 
consistent and meaningful.

2.1.2  The unmet supportive care 
needs of the patients group

Patients' perceived supportive care needs 
have been categorized into five core domains: 
psychological needs, health system and 
information needs; physical and daily living 
needs; patient care and support needs and 
sexuality needs(Okediji et al., 2017). Several 
studies suggest that breast cancer patients 
require the most assistance in the first three 
areas during cancer treatment. The need for 
sexuality and care and support were less 
critical than the first three. Meanwhile, due to 
factors such as region and age, the demand 
for supportive care will vary. For example, 
Rural patients who lived far away from health 
centres had less access to resources and 
appeared to have higher needs than urban 
patients in the areas of daily physical living 
(Schmid-Büchi et al., 2013). 

1) Psychological
The majority of unmet needs come from the 
psychological domain, usually as a result of 
fear that cancer will spread, uncertainties 
about the future, sadness, thoughts of death 
and dying, feelings of depression, and worry 
about the immediate family (Schmid-Büchi et 
al., 2013), Okediji et al., 2017). It is the most 
common need of breast cancer patients (Lam 
et al., 2011).

2) Health system and information
Breast cancer patients reported showing a 
high need for information. They need to obtain 
information about the disease, diagnosis, 
treatment, and follow-up (Schmid-Büchi et al., 
2013). For example, patients always want to 
be informed about things to help themselves 
and get the test results as soon as possible.

3) Physical daily living
Patients also need help coping with the 
physical symptoms and side effects of 
treatment, such as breast-conserving surgery 
and chemotherapy. Professional advice was 
needed to perform routine tasks and physical 

activities (Fontes et al., 2019). For instance, 
they need guidance from physical therapists 
and nutritionists to return to their daily routine.
4) Care and support
Th is  domain  addresses  the  needs  o f 
healthcare providers who demonstrate 
sensitivity to physical and emotional needs, 
privacy, and choice. For example, they want 
more choices about which cancer specialists 
and more choices about the available best 
treatment (Schmid-Büchi et al., 2013).

5)Sexuality
Sexual needs are associated with sexual 
relations. Younger patients have reported a 
greater need for this, but as they age, the 
need starts to decrease (Fiszer et al., 2014). 
Meanwhile, needs with 'sexual issues' seemed 
to be more likely for married or partnered 
patients than patients who did not live in an 
intimate relationship (Schmid-Büchi et al., 
2013). 

Overal l ,  these studies thus far provide 
evidence that breast cancer patients still 
have many unmet supportive care needs. In 
addition, this project will be focused on the 
three most essential needs: psychological 
needs, health system and information needs, 
and physical and daily living needs.

Figure 5 The distribution of target group
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A series of recent studies have indicated 
many problems with supportive care. Three 
categories from the stakeholder perspective 
were divided during the analysis——patients, 
healthcare providers, and the health system 
(Figure 4). Lastly, the four main problems were 
concluded as the main takeaway for this part.

1) Communication and cooperation
Due to the busy schedule of HCPs, it is 
difficult for patients to communicate with 
HCPs immediately, which impedes their needs 
from being fully met. On the other hand, the 
lack of communication and clear division of 
work between HCPs and HCPs results in a 
very inefficient collaborative process and an 
inability to deliver a high-quality SCP.

2) Make an SCP
Each patient varies by medical condition 
and life context, while supportive care needs 
change throughout treatment. HCPs lack 
the tools and information about the patient 
to access the needs of patients and lack 

sufficient knowledge to make a reasonable 
and flexible SCP.

3) Information and education
Patients lack sufficient information about SCP 
and cancer treatment, which prevents them 
from seeking professional help. For HCPs, the 
lack of experience and knowledge can affect 
their ability to develop and implement SCP.

4) Medical resources
Lack of financial support, inequitable medical 
resources across regions, and tight HCPs 
schedules have prevented many users from 
accessing HCPs or obtaining good SCP 
services.

We learned more about SCPs from 
different perspectives during the collection 
of these problems. Moreover, we will use 
these as a foundation, combined with 
insights from in-depth interviews, to map 
the current patient's journey

Figure 6 The problem of supportive care

2.3 Digital health intervention in SCP

2.3.1  The role of DHIs in SCP

A recent study found that DHIs are helpful 
and practical for supportive cancer care by 
systematical ly researching the l i terature 
published between 2000 and 2020. Meantime, 
the author summarized the five types of digital 
tools, which they could make the interventions 
in six aspects, such as psychotherapy, and 
nursing support. As a result, they could have six 
positive effects, from reducing the side effects to 
improving health-related quality of life.DHIs, and 

the positive effect on cancer care(Marthick et al., 
2021)(Figure 5). 

Furthermore, another research indicates 
that virtual reality and video games could be 
platforms for intervention with young patients 
(McCann et al., 2019). Through such exploration, 
the role of DHIs in SCP will become more 
apparent, which is conducive to depicting future 
digital opportunities in hybrid patients' journey.

Figure 7 Digital health intervention

2.2 Problem of supportive care

2.3.2  Facilitators to adopt DHIs

To know how to implement digital innovation 
in SCP,  we collect adoption facilitators from 
literature. Aapro has collected a list of factors 
that drive implementing a digital solution. From 
patients' perspective, ease of use, assurance, 
ease of use and usefulness are the main 
factors. From the perspective of HCPs, the most 
important reasons for adoption reported were 
the usability and usefulness of the tool. Other 
research has stated implementation of digital 
systems needs to be simple and uncomplicated 
and improve clinical workflows for staff (Bucci 

et al., 2019). Besides, for HCPs, keeping 
professional autonomy also plays an important 
role and the IT, legal and organizational support 
(Li et al., 2013). These factors will serve as an 
important support for the design of DHIs and 
roadmapp.
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2.4 Factors for choosing care model

The hybrid model, a mix of physical and 
digital health care, provides an approach to 
combining the benefits of both care models. 
When applying hybrid care, it is first necessary 
to determine when to provide digital care to 
patients and when to provide physical care.

As mentioned before, each patient varies by 
medical condition and life context. Dekkers 
suggests that cancer care should be tailored 
to the patient. More emphasis on self-
management could be established for patients 
with a low-risk profile(Dekkers & Hertroijs, 
2018). The virtual follow-up would be an 
efficient and reasonable option for this low-risk 
profile(Kwan et al., 2019). Vice versa, patients 
with a high-risk profile, could receive more 
intensive disease management in a physical 
setting, to address their care needs and 
preferences.

In addition, DHIs have great advantages in 
transportation costs and waiting time-saving. 
Prior research suggested the hospital should 
implement digital care when the transportation 
cost is high, or patients have a large gap 
between online and offline waiting sensitivity.

Hybrid care is dynamic and needs to be 
organized according to different patient 
conditions. Several authors have assessed 
different factors related to patient preference 
for digital health care. Recently, Anthony 
designed the model to illustrate interactions 
be tw een  mechan i sms  t ha t  i n f l uence 
preference for vir tual  consultat ions by 
conducting 44 qualitative interviews with 
patients and healthcare professionals (Figure 
7). 

There are four main factors:
1) Situation of care:
I t  represents how pat ients understand 
and explain their clinical status, treatment 
requirements and care pathway.
The treatment needs and the impact of the 
clinical status of their body and daily life, for 
example, may cause them to be immobile and 
challenging to carry out offline care. The type 
of care, including the length of time and the 
number of appointments, can also affect their 
preferences. For example, when the appointed 
time is short, the patient may not be inclined to 
go to the hospital. 

Figure 8  Facilitators to adopt DHIs

2) Expectations of care: 
Patients' desires for contact and perceived 
requ i remen ts  o f  ca re  i n f l uence  the i r 
preferences. For example, when they think the 
care plan could be more effective in physical, 
they want to have physical care. In addition, 
psychological states such as motivation and 
self-efficacy can influence their choice; for 
example, they also choose physical care 
when they feel they can interact better offline. 
Finally, patients' previous experiences, 
digital and physical, can also influence their 
preferences.

3) Demands on the patient: 
After selecting a digital or physical care 
plan, patients can face multiple and different 
demands, including the requirement from care 
activity, social needs about competing life 
demands that may interfere with health care, 
and the impact of choosing digital or physical.
 
4) Capacity to allocate resources to care: It 
is about whether a patient can get enough 
financial, material, and informational resources 
which need for a care plan and whether the 
health system and social networks could help 
them go through the care plan.

This model told us what factors should be 
considered when providing DHIs, and helped 
us understand the essential preferences to 
support hybrid patient journey design(Gilbert 
etal., 2021).

Figure 9 Model to illustrate interactions between mechanisms that 
influence preference for virtual consultations
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2.5 Trends scouting 2.5.2  Trends of SCP

Increase communication and collaboration
SCP is an interdisciplinary task that requires 
greater collaboration between different medical 
departments such as Multidisciplinary team 
meetings (Walsh et al., 2010) and coordination 
of care between speciality and primary care 
settings(Baravelli et al., 2009). Besides, clearly 
defined roles and optimized workflow are 
required for high efficiency (Morken, 2021). 

Patients centered and personalized care
Supportive care should be based on and 
tailored to a person's unique circumstances. 
Care needs to be tailored to each patient's 
type of cancer and treatment status (Kim et 
al., 2021).  

At the same time, quality of life is subjective, 
so only the patients can assess the impact 
of SCP (Olver et al., 2020). A good SCP is 
patients as a source of control. HCPs should 
fully listen to their opinions and communicate 
politely with them during the decision-making 
process (McMaster Health Forum, 2021).

Patients' education and information 
Patients need to get enough information to 
understand their condition and information 
about SCP to better accept SCP and work 
with HCPs (McMaster Health Forum, 2021). 
Also, clear information should be provided to 
navigate them through the healthcare system 
and follow the plan (Malmström et al., 2013).

Self-management and monitor
Prev ious  qua l i t a t i ve  s tud ies  on  se l f -
management reported that cancer patients are 
interested in managing their care(Jansen et 
al., 2015). Self-management would alleviate 
the burden on the medical system and 
personal medical costs. Meanwhile, careful 
monitoring during self-administration of home 
treatments becomes essential to facilitate 
early intervention to reduce patient severity 
and to help patients improve their quality of 
life(Aapro et al., 2020).

Enhance the role of the nurse
Nurses could have greater flexibility and 
capacity to integrate more resources and 
information to provide personalized supportive 
care to patients than specialists. They should 
design patient-oriented interventions using 
their peers as direct support to promote 
effective coping strategies (Mollica & Nemeth, 
2015).

More access to care
Interventions improving a patient's health 
and fitness before initiation of antineoplastic 
treatment proved to improve the tolerance 
of the treatment. Integrating early supportive 
care in patients with advanced cancer is an 
increasing trend that can improve mood and 
quality of life (Moffat et al., 2019). 

In addition, multidimensional support can help 
patients better survive treatment and reduce 
recurrence rates(Olver et al., 2020). With early, 
multidisciplinary intervention and considering 
ways to provide additional support, access to 
care could be improved.

Standardization
Standardization across the entire process 
can help collaboration, increase efficiency, 
h e l p  s a v e  c o s t s ,  a n d  f a c i l i t a t e  S C P 
education). It includes many aspects, such 
as communication approaches with others, 
evaluation criteria, and the development 
of supportive care programs for medical 
students.

Integrated with IT
Electronic patient-reported outcomes (ePROs), 
videoconferencing, and virtual reality have 
been shown to improve patient quality of life 
and reduce hospitalizations and healthcare 
costs. Using more digital care can help reduce 
patient and hospital care costs and allow more 
users to access HCPs while optimizing care 
delivery (Moffat et al., 2019).

2.5.1  Trends of Technology

IoT and Wearables
Wearables can track real-time biometric 
s ignals across a large segment of  the 
population without the constant monitoring of 
a healthcare professional. The IoT provides 
faster connectivity that allows a range of 
medical devices to be connected to a server. 
As a result, telemedicine technology can 
function efficiently using real-time data from 
these devices, allowing high-quality virtual 
care.(GlobalData Thematic Research, 2022)

Privacy & Data
Organizations with a stake in the movement 
toward a more digital ly enabled health 
delivery system might commit themselves 
t o  add ress i ng  t hese  p r i vacy  i s sues . 
Consumers may expect more control over 
their data, and they likely will demand more 
security, transparency, and granular privacy 
preferences with personalized experiences. 
(Gisby, 2020)

VR and AR
VR and AR train doctors and surgeons, 
enabling both surgeons and patients to get 
more comfortable with procedures. In terms of 
treatment, they can help medical staff make 
accurate diagnoses to release their physical 
pain and mental problems. Also, they could 
reduce the risks and costs of the health 
system. (Johansen, 2019)

Big data
When big data is synthesized and analyzed, 
healthcare providers and other stakeholders 
in the healthcare delivery system can develop 
more thorough and insightful diagnoses and 
treatments, resulting in higher quality care 
at lower costs and better outcomes overall. 
(Sally-Anne Jones, 2017)

Telemedicine and the Evolution of Remote 
Care
Telemedicine can come in live video calls, 
mobile health apps, remote patient monitoring, 
store-and-forward imaging, or other solutions 
that allow long-distance communication 
between a doctor and patient. They could 
improve patient engagement and control the 
medical cost. (Dolbey, n.d.)

AI and machine learning
AI tools and machine learning are required 
to organize, screen, and analyze personal 
health data. It will help extract insights about 
healthcare trends and forecast the likelihood 
of developing a disease(GlobalData Thematic 
Research, 2022). 

Figure 9 Trending scouting

Simonse emphasized the importance of 
research on trends in road mapping (Simonse, 
2017). Conducting trend analysis can ensure 
the service roadmap does not miss out on 
change signals in the changed context. In this 
part, a series of trends has been collected and 

analyzed. The first section will dive into trends 
in supportive care and the second section is 
about technology trends. In the last part, the 
analysis has been performed to help the future 
roadmapping process.
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2.5.3 Trends analysis

After collecting trends, we conduct an analysis 
process to classify trends. The trends for SCP 
and workflow were identified in this section 
as essential elements of innovation (Figure 
9). The link between the main SCP trends 
and technology trends was analyzed by 
referring to several reports (Dickson, 2019), 
(Six, 2020), (AMD, 2018),(Hannans, 2019), 
(TEKTELIC Communications Inc., 2022), 
(Fiebig, 2016) (Tulane University, 2021), 
(Abouelmehdi et al., 2018) and (Malek et al., 
2022). Technology development has brought 
many benefits to SCP, making SCP move 

in a more intelligent and efficient direction. 
In addition, this could reduce medical costs 
and optimize the SCP by increasing patient 
engagement and reducing the time required 
to obtain support. The greatest threat to all the 
technology developments found is the issue 
of privacy. Technological progress must be 
made with respect for and protection of patient 
privacy. We must care about the safety for 
technological innovations to thrive, such as 
using data through de-identification, enhanced 
compliance monitoring, and access controls. 
These connections support subsequent future 
vision building. 

Figure 10 Trend analysis
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Chapter conclusion

The following subject was discussed in this 
section:

-The general problems of the SCP and the role of 
the DHIs have been summarised in the analysis 
process above. They could solve some of the 
existing problems of SCP, but some risks cannot be 
ignored.

-Trends have been collected, while the analysis 
process was conducted to find the connection 
between technology trends and SCP trends;

-The founded model allowed us to determine the 
factors to be considered when providing DHIs.  

Main take away

•	 Focus on main supportive care needs
The primary supportive care needs of breast cancer 
are psychological, health system and information, 
and Physical daily living. To narrow the scope of the 
study, we make the project focus on these supports 
to implement the hybrid model and f ind more 
opportunities for DHIs.

•	 Care model cannot be decided by a single factor
Gilbert's preference model (Figure 9) told us that 
patients' preference for digital tools is affected by 
several factors. The choice of model of care to be 
provided is challenging to envisage or divide by one 
factor. The decision-making process is complicated.

•	 Need the opinions from medical staffs
It is essential to consider the views of medical staff 
on digital innovation in order for these systems to be 
successfully adopted and implemented. In the following 
research process, we should collect the opinions of 
medical staff. 



3
Discover II: 

In-depth research

3.1 Researches set-up
3.2 Patients' experience in SCP
3.3 Digital health intervention experience
3.4 Stakeholder interaction

In this chapter, more profound research has been conducted for 
figured out the unaddressed problem listed in the last part. After this 
research, the current patient journey was mapped and the current 
workflow of the current medical staff. Besides, the current digital 
intervention touchpoints and pain points were concluded for future 
design. 
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After the literature review, we still need to 
solve a series of remaining questions:

-The context of the target group is unclear, 
and the specific needs of the SCP for them 
have not been identified.
-The workflow of SCP and the interaction 
process  o f  s takeho lders  shou ld  be 
understood.
-Existing digital touchpoints on the current 
journey should be mapped and stakeholder 
attitudes collected.

As a result, more research is required to 
obtain this information to map the patient's 

future path. Thus, we conducted three main 
types of research to obtain different points 
of view. Figure 11 presents the process of 
research. This research process enables a 
multifaceted understanding of the problems 
of the existing system and the attitudes to 
incorporate DHIs which support us to identify 
the design opportunity points.

We will present the objective and approach 
of three research firstly. After that, the main 
findings will be described in the following three 
parts: Patients' experience in supportive care 
plans, Digital health intervention experience, 
and Stakeholder interaction.

3.1  Researches set-up

Research aim
The user interview aims to dive into the patient 
group’s context and know their attitude and 
experience about “current supportive care” 
and “digital care”. The main result questions 
were as follows:   

-What is their experience and attitude 
toward supportive care? 
-what is their experience and attitude 
toward DHIs? 
-what are their unmet needs in SCP?

Research resource
Data on cancer patients'expereince were 
collected from the online cancer community: 
kanker.nl. Kanker. nl is the central online 
platform in the Netherlands that provides 
cancer-related information. Kanker.nl now 
has more than 550,000 unique visitors, 
30,000 participants, and about 1,250 bloggers 
every month (Figure 12). As more and more 
cancer patients start using online platforms 
to share resources, patient-reported health 
care experiences in a narrative format on 
the internet are a valuable data source for 
implementing patient-centred care (Zolnoori 
et al., 2019). More online platforms, like 
youtube, presented an ideal venue because 
it proliferated cancer cases generated by 
users. In this project, kanker.nl was chosen 

for the richness of its content and the integrity 
of the patient story, which could enable more 
detailed data collection about an entire journey 
experience.

Data collection strategy
There are two types of patient stories in 
kanker.nl: Blog and talk group (Gerprekken). 
In blogs where we could read personal stories 
of certain types of patients. We could find the 
patients’ opinions on different topics in the 
talked group. In conclusion, two parts of the 
stories were collected in our project. We will 
introduce the data collection process here. 
(Figure 14).  

1) The main part: breast cancer patients' 
story
Firstly, we searched for 30 breast cancer 
patients who recently posted more than 40 
blogs. Also, all of them are 30-60 years old 
and under cancer treatment, the scope of the 
chosen patient group.

Secondly, we excluded some stories unrelated 
to supportive care/ digital care from browsing 
their stories. Finally, the stories of 9 breast 
cancer patients were collected.

2) Supplement: short story 
First, We found some patients blogging about Figure 11 Research process 

of in-depth research
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supportive care/digital care sporadically 
while browsing. These stories contain patient 
attitudes and emotions that are invaluable to 
this study to enhance the validity. Thus, the 
stories were decided for collection after using 
the search terms “Supportive care”, “Digital”, 
“Consultation”, “App”, and “Meeting”. 

Secondly, in the talk group, the groups around 
supportive care and digital care were screened: 
“Breast cancer”, “Exercise, sports and physical 
recovery in cancer”, “Communication between 
patient/relative and care provider”, “Corona 
and cancer”, “Physical recovery from cancer”, 
“Fatigue” “Requests, announcements and 
calls” and “Nutrition”. 

We checked topics created within the last year 

in each talked group. Moreover, the comments 
from patients who were not "30-60 years old 
under treatment" were excluded.

In the end, 167 stories were gathered in both 
ways. Figure 14 shows the selection process 
clearly.

Data analysis process
The qualitative content analysis was chosen 
to analyze the collected story(Zolnoori et al., 
2019). Thematic analysis to identify critical 
themes recurring in the patient's story that 
could answer the questions listed above. 
The analysis was run on Nvivo software. We 
mapped the patient journey map as a main 
finding on the theme and problems found, 
which will be presented later.

Short description of theme
Ultimately, 347 codes were defined, split into 
nine themes in total. Appendix F has  more 
clearly coding tree which has quotes from 
online stories. We will briefly explain every 
theme below (Figure 15). Three themes, 
"Problem of SCP", "Digital health intervention", 
and "Condition of patients", will be explained 
further in the next section. These themes are 
the basis for building the patient journey. 

•	 Problem of SCP(94)
The problems of the existing support system 
had been summarized from the patient's 
point of view. Current supportive care is 
always delayed, inadequate, and sometimes 
ineffective. On the one hand, patients are 
easily tired and find it hard to communicate 
with them. On the other hand, doctors are 
always busy, and patients cannot book an 
appointment with them, so patients are difficult 
to access help. At the same time, doctors 
cannot fully understand the patient and make 
the proper intervention for them.

•	 Digital health intervention(189)
This theme is mainly divided into three parts
1) categories of DHIs used for supportive care, 
2)advantages of DHIs from the patients 
perspective; 
3)  and disadvantages of DHIs.

•	 Condition of patients(42)
This theme mainly introduces the condition of 
patients: they are easy to feel tired and find it 
hard to manage their schedule. Also, they feel 
worried about their body conditions.

•	 Need support(246)
D u r i n g  c a n c e r  t r e a t m e n t ,  p a t i e n t s 
demonstrated the importance of obtaining 
the support of their medical staff. The needs 
reported here are also familiar with those from 
the literature review, primarily information 
needs, dietary and physical interventions in 
daily activities, and psychological interventions. 
Apart from that, the remarkable thing is that 
they need someone to help organize the busy 
schedule or manage energy. We would also 
take those requirements as our starting point 
in the following research.

Figure 12 Kanker.nl

Figure 13 Blogs and Talk 
group(Gerprekken) Figure 14 Data collection process
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Figure 15 Coding

•	 Requirement of SCP(35)
It mainly describes the patient's requirements 
for SCP. They hope to communicate more with 
HCPs, such as frequent communication to 
confirm body condition and discuss the care 
plan. Secondly, they hope that different HCPs 
could make a collaboration to formulate a 
more reliable and convenient care plan. Apart 
from that, they also would like to have a good 
connection with HCPs, personalized care, and 
need the companionship of others. These will 
serve as a reference for the design of future 
patients' journeys in SCP.

•	 Physical visiting(82)
This theme contains the advantages and 
disadvantages of physical visit ing from 
patients' perspectives. They could receive a 
more detailed examination during the physical 
visit, direct guidance and build more social 
connections with others. Contrastly, they 

feel tired of transportation, nervous during 
the long waiting time and find it hard to book 
appointments with doctors immediately. 
Moreover, they feel guilty when they waste 
time accompanying their parents. Physical 
experience is a significant part of the hybrid 
journey. In the design section, we also think 
about how to improve the physical experience.

•	 Consultation process(25)
A consultat ion is an important form of 
providing supportive care. But for the patient, 
the information received through the process 
is complex, and they would like to record 
the entire process. In addition, the schedule 
is tight. They have to prepare the plan in 
advance in order to ask all the questions they 
want. These insights will be involved in the 
patient journey (Figure 21).

3.1.2  Stakeholder interview

Research aim
Al l  research act iv i t ies among medical 
stakeholders aimed to identify the overall 
current workflow of the SCP and get their 
views on the current system and DHIs. There 
is an investigation of what the interaction 
between stakeholders looks like and an 
exploration of what medical staff thinks about 
the digital health intervention touchpoints and 
pain points.

Participants
As you can see from the previous article, the main 
needs of breast cancer patients during treatment 
were psychological, health system and information, 
and daily physical living. According to this, we 
invited these participants to attend the interview 
(Figure 16). The navigator nurse knows the 
supportive care system best and provides all kinds 
of information to patients. The physiotherapist and 
dietitian mainly support the physical daily living 
and information. The last two are the social worker 
and psychologist, who provide the information and 
psychological support. 

Figure 16 Overview of participants

Figure 17 Meeting with head of the department in AVL) 

•	 Friends and relatives(18)
Friends and relatives play an important role 
during supportive care. They could help to 
accompany patients to the consultation and 
overcome the negative emotion. As well, 
it is important that patients share related 
information with them.

•	 Peer group(19)
Peer group also is a good way for patients 
to release the pressure. They could find their 
peers through workshops, consultation rooms, 
or search online communities. However, 
peer groups also put pressure when they 
always share too many negative emotions. 
Peer groups can also be an important part of 
supportive care.
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After three weeks of invitations with different 
medical staff, the following relevant medical staff 
were invited successfully to conduct Interviews. 

Methods
Interviews were conducted using a semi-
structured approach using an interview guide 
consisting of a set of identified questions 
(Appendix  xx) .  Some in terv iews were 
supported by toolkits to uncover additional and 
more concealed information. There are three 
parts of toolkits(Figure 18):

-A workflow map was designed to help 
interviews go through the workflow. 
-A communication map helps them rethink 
whom they are working with within the 
whole process.
- The last part is the digital tools map, 
where they could point out the current and 
wanted digital tools. 

Also, besides the map, patients could use 
stickers with different colours to describe their 
feeling. To accommodate the medical staff's 
schedule, We interviewed using a combination 
of online and offline methods. In the end, 
the content was analyzed by transcribing the 
interviews.

Output
The main outputs of this section are:
1) stakeholder opinions on existing digital 
touchpoints;
2) more opportunities for DHIs; and
3) interaction process between stakeholders 
and the digital touchpoints during workflow.

Figure 18 Toolkits of interview

3.1.3  Experts interview

Research aim
The purpose of the interviews with experts is 
to understand further the application of digital 
tools in the medical field and understand 
their views on digital tools and the role of 
digital tools in future healthcare to support the 
subsequent future vision design. Besides, we 
would like to get insight into how to implement 
innovation in the medical setting.

Participants
The experts from the different fields related 
to healthcare were invited. They have used 
digital tools in their work or are conducting 
related research(Figure 19).

Methods
We set up new interviews with a semi-
structured approach to gain insight from 
experts. Questions were adjusted based on 
the background and job content of the expert 
(Appendix X). Expert interviews have no 
design-related toolkits and are all conducted 
online. In the end, the transcript of the 
interviews was analyzed to gather insight.

Output
The main outputs of this section are:
1) the potential to apply some technologies in 
the health system;
2) some tips for implementing innovation in the 
health system;
3) the tools used in the current system to help 
decide care model; and
4) more opportunities for DHIs 

Figure 19 Overview of participants
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3.2  Patients' experience in SCP

3.2.1 The condition of the patients
group

Three main characteristics of the patient 
groupare defined by coding the online patient's 
story. The interview's words are in quotation 
marks.

•	 Feel tired according to the side 
effects
“I am still very tired after 2 operations and 
because of the side effects of my medication. 
But for the time being, I have postponed this 
(physiotherapy)due to severe fatigue. ”

•	 Hard to manage the busy schedule 
and energy
“I want to enjoy my life as much as possible. 
It feels nice not to be busy with your illness 
every moment of the day.” 
“But the result is that there is hardly any 
energy left for other things, so I live to work 
instead of work to live. 1 day less will certainly 
give me peace. Furthermore, it remains 

important to guard my boundaries.”
•	 Worry about the body condition
“The physical discomfort, the lump I still felt in 
my right breast, the pain that I had from time 
to time, the recurring doubts and worries about 
my recovery chances.”

In conclusion, we can see that breast cancer 
needs supportive care during treatment, and 
they are concerned about changes in their 
body and fear about overwhelmed by medical 
information. However, because of side effects 
from chemotherapy and surgery, their physical 
condition is too weak to go through the 
supportive care process, which affects their 
access to medical resources. Last but not 
least, they need people to help them maintain 
a balance between life, work, and medical 
schedule. They have limited energy and time 
since many young breast cancer patients 
still work to make a living. They needed 
guidance and help to manage their energy and 
schedule.

3.2.2 The problems of SCP from 
research

We got plenty of themes from the process 
of coding patient history online. This section 
is from the theme “Problem of SCP”. Figure 
20 presents the sub-codes in greater detail. 
These overviews and the previous literature 
review constitute the patient journey, which 
becomes the basis for defining the problem.

         Patient’s perspective

•	 Wrong intervention(19)
Pat ien ts  repor t  tha t  some suppor t i ve 
i n te rven t i ons  a re  i ne f fec t i ve .  Hea l th 
professionals cannot fully understand patients' 
issues according to insufficient data and lack 
of communication time. In addition, not all 
support care is effective for every patient. 
Sometimes, due to the limitation of knowledge, 
the patient and the HCPs are unsure how to 
decide the plan, and they need help making 
decisions. Lastly, after failing many times, the 
HCPs-patient relationship and the patient's 
belief in SCP would be affected.

•	 Delay of intervention(65)
It is the most frequently reported issue. There 
are two main kinds of reasons. The first relates 
to the problem of the patient's condition. 
Their side effects of medical treatments are 
too onerous to help them go through offline 
supportive care. Moreover, the patient does 
not know how to actively express their feelings 

with HCPs or ask for help. However, more 
problems are with the medical system. For 
example, the busy schedule of doctors leads 
patients to wait for a long time to get an 
appointment; they do not have enough time 
during consultations; patients need to do many 
things to get medical support, like filling out 
too many questionnaires. All of these issues 
will result in the delay of interventions.

•	 Lack of support(10)
Patients also reported problems with lack 
of support: lack of psychological support, 
lack of information, and lack of follow check-
ups. Based on the previous literature review, 
the first two were in line with patients' most 
essential needs, and the latter reflected users' 
needs for communication with HCPs.

•	 Hard to build connection with HCPs(4)
Patients need to maintain a good relationship 
with HCPs. At the same time, the attitude of 
health professionals is critical; patients need 
to be treated as persons, not as sick persons. 
They also believe it is challenging to build 
good relationships with physicians during short 
consultations.

Figure 20 More details codes from patients
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3.2.3 Patients journey map

We developed a patient journey map for 
combining all the information from the user 
research process. This map aims to identify 
how patients' emotions changed during the 
whole journey and where are the opportunities 
for intervening. 
The timeline is divided into three parts: before 

the first consultation, during the consultation 
and follows up care. We mainly selected 5 
elements for building the journey and will 
introduce them here:
Location: The main scenes are divided 
into hospital and home. Because the main 
scenario of digital care is at home, We think it 
is marked in the user journey to know which 
interventions are digital quickly.

Figure 21 Patient journey

Patient action: the most critical activities are 
performed by the patient at this point. 

Patient emotion: The most crucial part of 
this patient's journey is that green means the 
patient's mood is positive, and red means 
that the patient's emotion is negative. We 
used different emojis to express moods and 
explained them with text next to them.

Patients quote or literature review: Here 
is the most representative quote related to 
emotional changes in online stories or the 
critical insight from the literature review. We 
hope that readers can quickly understand the 
emotions of users in this way.
Opportunities: Based on changes in patients' 
emotions, we summarized the opportunity 
po in ts  to  suppor t  subsequent  des ign 
interventions.
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3.2.4 Take away from patients 
journey map

It can be seen from the patient journey that 
the emotional changes of patients during the 
whole process are very complex. Moreover, 
there are plenty of factors that can affect 
emotional changes. The most significant factor 
which may be perceived as positively affecting 
mood is a rapid and effective intervention. For 
negative mood-affecting factors, we divided 
them into four categories according to the type 
of cause. We also distinguish the opportunities 
on the map by colour, which will be explained 
separately below..

Here is  mainly the problem of  the 
SCP system. Due to the delay and 
ineffectiveness of the intervention, the 
patient's problem becomes more serious, 
which affects their own experience. 
Alternatively, in consultation, they cannot 
get enough support due to tight time. 
These are also the factors that have the 
most significant impact on the patients' 
mood.

These are related to the problem of 
the patients themselves. They tend to 
become tired after long hours of traffic or 
long time offline treatment due to the side 
effects of the treatment. Moreover, they 
feel nervous due to the inability to balance 
treatment with personal life. The use of 
more DHIs in a system can ameliorate 
these problems.

I t  i s  a  p rob lem in  o f f l i ne  med ica l 
treatment. Much t ime is wasted on 
traffic and waiting. It is easy for patients 
to become more tired or restless while 
waiting. On the one hand, we could 
involve more DHIs. On the other hand, we 
could improve the physical experience to 
solve this problem.

Moreover, the unperfect digital experience 
also negatively affects their emotions, 
including not knowing how to use it, being 
unable to perform a specific intervention, 
and distrusting online information. In the 
next part, we will look at how to improve 
the DHIs' experience
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3.3  Digital health intervention experience

3.3.1 Current digital touchpoints in 
SCP

According to user research, eight categories of 
DHIs that patients current used were divided.

-Get information(15)
-Monitor body(9)
-Communicate and cooperate(54)
-Exercise and intervention(25)
-Agenda and schedule(15)
-Decision support(2)
-Manage data(14)
-Improve physical experience(5)

Not every patient will use all DHIs, and this 
map only depicts the existing touchpoints 
during the patient journey(Figure 23). Green 
is for digital care, and purple is for physical 
care. The longer the line, the more it works 
during the whole journey. The current digital 
touchpoints map would be the basis for finding 
more opportunities for DHIs.

3.3.2 The attitudes of DHIs

In chapter one, we have generally introduced 
the benefits and drawbacks of DHIs. In this 
part, we still discuss the problem of DHIs, but 
for more specific DHIs. During the in-depth 
research, we have gathered the insights 
from the perspectives of literature, patients, 
experts, and medical staff, hoping to gain a 
more systematic understanding.

Literature review
We analyzed the drawbacks of DHIs (Figure 
22) from three types of interventions, in 
line with the context of supportive care. 
For example, non-verbal communication is 
missing for online physiotherapy, which makes 
it challenging to open up and express feelings; 
for information support online information 
sites vary in terms of their quality and wrong 
information would increase patients' fear 
(Sillence et al., 2007). These more specific 
drawbacks would guide improving the patients 
experience under different supports.

Figure 22 More specific drawback of current DHI(literature review) Figure 23 The current digital touchpoints map
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        Patient’s perspective

Figure 24 shows the patients' perspectives 
on DHIs. For breast cancer patients, the 
benefits of DHIs to patients are less travel 
and fewer energy costs. They can provide 
more information in response to patient 
information needs. The digital system can 
help them communicate with doctors and 
report their physical conditions on time. These 
are the same as finding from the literature 
review. Luckily, we got some new findings. 
Some digital tools could help them record 
the consultation process for later reviewing 
or sharing the information with relatives. And 
some applications may save the review for 
a future exam and make a quick evaluation 
through the AI system. In addition, DHIs could 
help with a personalised support service.

On the other hand, with DHIs, patients also 
expressed their distrust. Some patients 
cannot use the DHIs due to a lack of training. 
In terms of new findings, they think it is 
difficult to express their emotions in online 
communication. They don't like talking about 
negative results on the phone, where they 
need more emotional support. In addition, they 
will feel fear when receiving loss of information 
online and annoyed by receiving a reminder 
from APP. We'll focus on the negative aspects, 
which will become our design opportunities.

       HCP’s perspective

The attitude of HCPs is generally positive. 
They believe that offline will become dominant, 
and online is just a form of support. Different 
people have slightly different attitudes toward 
them. Dietitians thought their current workflow 
could have more onl ine consultat ions, 
while physiotherapists felt that online video 
consultat ion was more chal lenging for 
physiotherapy due to a lack of non-verbal 
information.

Also, HCPs defined new digital opportunities. 
This insight is based on practical experience 
and should be taken into consideration.

Patients file
-Different programs for different specialists
-More data should be involved in the patient's 
file
-Let HCPs know what has been discussed 
before in patients' file

Online information
-Provide more digital sheet
-Provide digital video about the treatment

Online session
-Patients need to review the session
-Training apps for personalized service

Figure 24 
The drawback of current touch 

points(User sides)

Connect with other hospitals
-Better to contact other medical institutions

Diary record
-Patient could write an online diary, and HCPs 
could check it

E-learning
-Patients could learn the course by themselves 
online and specialist only give the feedback

       Experts’s perspective

Compared with HCPs, experts' insights 
wil l be more forward-looking, no longer 
limited to existing workflows. For example, 
IT experts talked a lot about AI systems, 
medical students who focused on VR, and 
more about visualizing the information during 
the consultation. These talks provide much 
inspiration to define a future vision. In the next 
section, we will describe the new insight from 
experts. 

Advantages of DHIs

-Easy changed in different consultation

There is no need to clean the room for future 
patients during the online consultation for 
physicians. They need to hold the consultation 
line and go straight to the following line once 
it is done and closed. Physicians can quickly 
switch between different consultations and 
save lots of time for HCPs. 

-Easy to record the consultation for patients 
get all information

Patients always forget Half of the information 
from consultation because it is too new and 
overwhelming to remember. That could be a 
huge benefit of digital consultations. Because 
if patients can record a lot of the information, 
they can watch it again when they calm down 
or want to understand things better.

Disadvantages of DHIs

-Easy to talk about emotional problems 
physically

It is easier for patients to talk about emotions, 
problems or fears when they are in the 
presence of someone. 

-Hard to explain online

It can be harder to explain things online when 
losing non-verbal information. It is easier for 
people to talk face to face and are together in 
the same room.

-Not physical examination

Patients have to come to the hospital because 
they need physical examinations, which 
cannot be held at home.

-The current DHIs are not integrated well

Many DHIs have been implemented, like 
information files, collaboration platforms, and 
decision support. However, it is not integrated 
well, which affects the experience negatively.

-Difficult to learn and training 

Physicians are more comfortable sitting 
behind their desks when the patient arrives. 
They only need to talk, which is much easier 
than learning how to use a digital system and 
set up a video consultation.

Opportunities

-AI can support doctors in making a decision

IT experts believe AI will play a massive role 
in supporting doctors and patients in their 
decisions. Now there is too much to know as 
a doctor who could not also make the right 
decision. Thus, AI would help them and give 
them the advice to decide on the future. 

-Patients ask their questions

Patients can only ask questions by phone call 
or in the personal portal in the existing system. 
The former will decrease the doctor's work 
efficiency, and the latter may not get a quick 
response. So there needs to be a new tool 
where patients ask questions online and get 
an answer immediately

-Patients could make the appointment by self

Patients can now only make appointments with 
physicians by telephone, led by medical staff. 
If patients could schedule their appointments, 
they would better manage their schedules.
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-Visualization in the consultation room

During the consultation, there are lots of 
medical information, which is hard for patients 
to understand. So visual tools are needed to 
help doctors educate patients and improve 
consultation efficiency.    

3.3.3 Strategy for developing DHIs

The drawbacks of  DHIs f rom di fferent 
perspectives are on the left side of Figure 25. 
We will focus on the red one. Based on the 
interview and literature review, the right sides 
are the strategies we proposed for developing 
DHIs in the SCP. These would provide design 
direction for the brainstorming in DEVELOP 
phrase. The detailed explanation for strategy 
is as follows:

•	 Give more information to the doctor 
besides a single view of the patient's space 
or virtual. 
To allow HCPs to obtain more clues to decide 
to do, we can provide physicians with more 
visualized patient information through screen 
interaction. It could be reached by the data 
from patients' files or wearable technology. 
As these technologies provide information in 
the form of abstract visualization, the patient's 
privacy can also be safeguarded.

•	 Design according to the specific needs 
of specialists and patient
For each special ist, each patient, their 
information needs during the consultation 
and the healthcare services are different. 
So we need to personalize different services 
for different care services. We need to tailor 
different interfaces to different sides, even for 
online consultation.

•	 Ensure it simulates a face-to-face 
consultation, such as expanding time 
sequence, to keep a good connection
A good relationship between the HCPs and 
the user is conducive to the progress of the 
treatment. In order to help them build a good 
relationship online, digital therapy should 
simulate traditional treatment as much as 
possible and increase the way of interacting 
with HCPs.

•	 Guide patients to reliable and accurate 
health resources, such as information 
resource
Patients feel unreliable as a result of the 
unreliable DHI resource. HCPs can guide 
patients to understand and find reliable 
resources to enhance the sense of trust. At the 
same time, the hospital system can also start 
to build such resources on its own.

•	 The DHIs should be integrated into the 
health system
Developing a DHI should integrate with the 
current system and other DHIs well. It allows 
HCPs to use and familiarize innovations 
within a short period and create a seamless 
experience for HCPs and patients.

•	 The support for HCPs is as essential as 
developing DHIs
In addition to developing this, it is also 
essential to support HCPs and patients during 
adaptation. Not just a training course but 
also timely support, which is conducive to 
improving HCPs and patient acceptance of 
new DHIs.

3.3.4 Current tools for deciding care 
model

These tools have been used in Mumc. We 
Maastricht UMC+ have used the tools to 
help decide whether to provide digital care or 
not. We got the picture and content from the 
interview with the experts who worked there. In 
practice, only the Dutch version is used(Figure 
26). We translated the English version on the 
right.

Toolkits are made up of two parts. Firstly, the 
questionnaire helps medical staff estimate 
patients' digital capacity (Figure 27). After 
that, three types of patients would be divided: 
beginner, reasonably proficient, and advanced 
users (Figure 28). Based on this, the medical 
staff  could use the second tool,  which 
references how to choose the digital tools. 

Figure 26 The tooklits used in hospital(Dutch)

Figure 25 Drawbacks and developing strategy for DHIs
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Figure 27 Toolkits: questionnaire for assess patients digital capability

There are some obvious disadvantages of 
toolkits. Firstly, these toolkits only divide 
patients according to their digital capacity and 
resources. Gilbert has developed the model 
which told us the preferred to choose the 
digital tools have affected by multi-factors: 1) 
Situation of care; 2) Expectations of care; 3) 
Demands on the patient: care requirements, 
social demands, and consequence of choice; 
4) Capacity to allocate resources to care 
(Gilbert etal., 2021). As for this, the first 
shortage of these toolkits is that the factors 
considered are too singular to support the 
physician in making an accurate decision.

Secondly, the card for helping medical staff 
make decisions is too complex. It has the 

risk of making the consultation process less 
efficient. At the same time, there are more 
opportunities of DHIs in supportive care, not 
just informational support, online intervention, 
and schedule.
 
This toolkit tells us that medical staff have 
realized that it is necessary to provide the 
proper care model for the right patient. 
However, their  current toolki ts are not 
helpful enough, and there is much room 
for improvement, which can be our design 
opportunity.

Figure 28 Toolkits: card for HCPs make the decision

3.4  Stakeholder interaction

3.4.1 	Introduction of stakeholders

Based on the information from the previous 
report and AVL's "supportive care team" 
information, a stakeholder map could be 
formulated for the supportive care process 
in Figure 29. Lines indicate contact between 
one stakeholder and another. Only essential 
connections are specified in the case of a 
stakeholder with many employees, such 
as the hospitalfied. First and foremost, this 
stakeholder map illustrates the number of 
different peoplem the patients would meet 
during the supportive care process. Second, 
we wanted to focus on the stakeholders in 
the supportive care centre, the red line on 
the map, since the project aims to figure out 
the workflow in the supportive care system. 
The other stakeholder, such as the general 
practitioner, and caregiver at home, would be 
not focused. The following section will briefly 
describe the current roles of the stakeholders 
with the red line. 

3.4.2 	Stakeholders role

         Patient 
Patients are the centre of this healthcare 
system. The patient receives care from all 
the healthcare providers. They can reach the 
health providers by themselves or referrals to 
visit other healthcare providers. HCPs only 
give suggestions, but patients make their 
own decisions in the end. In addition, they 
are expected to take on some responsibilities 
themselves in the care process, such as 
preparing consultations. Finally, every effort 
aims to improve the life of the patient.

         Nurse navigator
Generally, a Navigator nurse is the beginning 
of SCP. They give the support by consultation. 
A Navigator nurse can provide information and 
advice applicable to patients' situations during 
a consultation. Also, the navigator nurse can 

refer patients to a paramedical or psychosocial 
care provider at the Supportive care Center or 
a local care provider. 

                                     Dietetics
The dietetics department aims to prevent 
and treat nutrition and food issues caused 
by pat ients '  i l lness or treatment.  They 
automatically get into the care plan when 
patients are in a worse situation. Also, patients 
could reach them by referral from a physician 
or nurse. 
 

                  Physiotherapy
During patients' stay at the hospital, the 
physical therapist will regularly discuss their 
progress with the specialists. If not admitted 
to the hospital, patients still can request 
treatment from a physical therapist. 

The therapist will assess patients' problems or 
the risk of developing problems before, during 
and after treatment. The treatment may consist 
of education and information, advice, oedema 
physical therapy, or referral to a specialized 
physical therapist in the local area. 

 
                    Psychology
S u p p o s e  p a t i e n t s  a r e  e x p e r i e n c i n g 
psychological problems that are related to their 
illness, such as depression, anxiety, panic, 
trauma, or problems in the relationship or with 
the sexuality. The psychologist can help them 
find a way to alleviate the symptoms and learn 
to manage their emotions. Also, the sexologist 
can map out complex sexual problems and 
can offer brief treatment. Patients could reach 
a psychologist by the physician, hospital 
psychiatrist, or medical social worker. 

                  Medical social work
Our medical social worker will help patients 
search for something that can best help 
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Figure 29 Stakeholder map

them restore balance in the life, such as ​​the 
consequences of the illness and treatment and 
how to fit them into life, going back to work 
and all related concerns, rehabilitation. Also, 
the medical social worker can refer patients 
to a rehabilitation physician or program if they 
believe patients need it.

              
                            Treatment team
When physicians find that a patient needs 
supportive care, they can refer the patient 
to the appropriate department. At the same 
time, it provides information about patients for 
medical staff in the support care centre.

 
         Transfer nurse
Transfer nurses help patients or their families 
arrange the care after discharge.

         Patients information centre
The Patient Information Center is often the 
primary information point for patients. They 
can provide reliable information about the 
condition, the support available to patients, 
and other practical information. Besides, 
they assist patients with questions about 
the personal patient portal or other digital 
problems.

Other therapist
In addition to the above therapies, art therapy, 
smoking cessation clinic, and others also help 
patients go through cancer treatment.

3.4.3 Workflow map 

The workflow has been mapped(Figure 30). 
As well, the DHIs used in the workflow have 
been pointed out. Different colours represent 
different stakeholders: green represents 
med ica l  s ta f f  f rom SCP,  wh i le  ye l low 
represents staff in cancer treatment. Colored 
solid lines represent their work throughout the 
supportive care process, and the dashed lines 
represent the interactions between different 
stakeholders. This workflow is just a general 
one, aims to help us better understand the 
current SCP, to ensure that the innovation is 
in line with the existing workflow as much as 
possible, which helps for implementation. We 
will give the suggestion to current workflow 
after the future patient journey is proposed. 

3.4.4 Problem of workflow 

In previous research, we have collected 
patients with problems with existing SCP. It 
can be seen that patients' views are more 
focused on their own experiences. Here, we 
presented the workflow problem in SCP from 
the stakeholder's opinion. These different 
perspectives contribute to our systematic 
understanding of SCP and future design. Also, 
the details codes and quotas could check in 
Appendix X.

Most frequented used DHIs in workflow 

Electronic patient file (EPD)
This patient file is not only the record of patient 
data but more about an integrated platform 
whereby all processes seamlessly unite in a 
single workflow, such as file management, 
workflow management, care logistics, E-health, 
and financial administration that always stands 
at the start of the life cycle. Each medical 
institution chooses a different system, which 
creates data barriers.

Online consultation tools
Some hospitals have established a special 
video consultation, and patients can open the 
link through the web page without installing 
software. However, the user experience of this 
software is not as good as the popular online 
consultation software, such as teams zoom. 
Some physicians are more likely to have an 
online meeting by teams.

Online therapy
Hospital has invested in some online therapies 
for giving support to patients. Also, the 'EVA–
Online program in AVL provides valuable 
tips and information for young women with 
menopausal symptoms. Patients can ask their 
attending HCPs for a referral to this.

Other digital tools
Besides these commonly used tools, the 
various specialists also have their websites 
and information. For example, include 
pharmacological queries cal calculation 
program. Meanwhile, they will also upload 
some videos on their youtube channel for 
patients to learn the medical information.
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Figure 30 Workflow

•	 Better when HCPs/patients could 
prepare
Before starting a consultation, healthcare 
professionals will learn about the user's 
cond i t ion  and the overa l l  p rob lem by 
examining the patient files. Before parting 
of the treatment, they will send the patient 
questionnaire in advance to further evaluate 
the patient's condition. However, some HCPs 
reported that some patients would not fill 
out the questionnaires, which led them to 
use the consultation time to fill them out. 
Some patients did not understand why they 
were doing consultations, and they did not 
prepare for the consultations. These all 
affect the effectiveness and efficiency of the 
consultation.

•	 Couldn't make sure patients followed 
the advice
The purpose of the current SCP is to provide 
advice to patients or their physicians rather 
than asking them to do something that has to 
be done before. So there is no way to monitor 
whether the patient sticks to the advice or not.

•	 Low-efficient collobration between 
stakeholders
Stakeholder cooperation methods mainly 
communicate through patients' files, phones, 
and email. These are feasible for HCPs 
in the same institutions. However, due to 
the patient's preference, HCPs need to 
cooperate with external HCPs, and these 
exchanges and cooperation require much 
energy. In different medical systems, the 
collaboration between stakeholders varies: 
some have regular meetings between the 
all involved stakeholders, while others only 
have one or two stakeholders in the meeting. 
To formulate better care plans, HCPs report 
that more specialists need to cooperate, 
and more stakeholders should attend the 
MDO(Multidisciplinary overleg).

Too busy to manage everything
HCPs have too many patients everything. 
Besides having a consultation with patients, 
they must make notes in the EHR system 
or write an email. There are many patients 
every day; it is difficult for them to make their 
administration and deal with this clutter. 
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Chapter conclusion

Take away:

•	 Delay of intervention is the biggest problem 
from the patient's side.
From the interviews with patients, we know that 
delay of intervention is the biggest problem that 
patients think of SCP, which may be caused by the 
characteristics of the patients themselves, but more of 
a problem with the medical system.

•	 There are lots of DHIs opportunities in the 
supportive care process.
From the perspectives of users, experts, and doctors, 
we have known a lot of room for improvement and 
design opportunities for existing DHIs. At the same 
time, we may need to refer to their opposing views on 
existing SCPs to discover more possibilities.

•	 The toolkits to help decide to choose a care 
model need to be improved.
Medical staff have realized that it is necessary to 
provide the proper care model for the right patient. But 
the current toolkits have a lot of room for improvement. 
We can considerably improve it by referring to the 
preference model from Gilbert.

•	 Large varieties in stakeholder relations and 
roles make the stakeholder complex.
The relationship between stakeholders is particularly 
complex. When necessary, they can refer to each 
other and communicate with each other. Besides, 
HCPs believe that more stakeholders are required 
to participate, making the whole system more 
complicated.



4
Define

4.1 Main insights
4.2 Problem framing
4.3 Future vision
4.4 Design goal and mission

In this chapter, the main insights were clustered as a conclusion from 
previous research. After that, the problem and future vision were 
defined. Based on these, the design goals and requirements were 
stated as the starting points of the following design part.

4
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4.1  Main insights

Main challenges

Combing with all studies above, we could frame these main challenges:

•	 Breast cancer patients may not be able to follow the current support plan because their body 
condition was negatively affected by treatment side effects. And the existing supportive care is 
offline, which takes time and energy for the patient. As a result, it becomes more challenging to 
balance work and medical treatment for patients and access care quickly.

•	 Patients have varying preferences in physical and digital care. Digital care is not suitable for all 
patients or all phases of treatment, as is physical care.

•	 Offline care prevents HCPs from providing high-quality services to their patients and resolving 
issues within tight timelines. Too many patients are waiting to be supported, but medical resources 
are insufficient. It also leads to their inability to make a quick and effective response, making the 
patient's symptoms worse.

•	 Current digital care tools do not fully meet the needs of patients, such as online consultations 
that lack anthropometric measurements and non-verbal contact, which can lose information and 
harm relationships between patients and HCPs.

•	 Some digital tools have been implemented, like patient files, consultation tools, and information 
sites. But it is not integrated well, which affects the experience negatively.

Main opportunities

•	 AI can analyze big data sets – pulling together patient insights and leading to predictive 
analysis. AI innovations in healthcare do not substitute doctors but support doctors and patients in 
their decisions. 

•	 Even though the current healthcare system already has some DHIs, we have identified many 
opportunities to improve the user experience. It is not just a matter of improving the existing 
experience but also introducing more DHIs and even using digital tools to improve the physical 
experience.

•	 There is a toolkit for assessing patients' digital capability and helping medical staff decide. We 
could know that the healthcare system has realized that it is necessary to provide the right care 
model for the right patient. However, the current toolkits have much room for improvement.

Delay intervention

More opportunities for involve DHIs

AI could support HCPs

Improve the current 
decision making tools

Help HCPs provide right 
care at the right time

Involve more DHIs to 
release the pressure of 

the current system

Physical care is not always good

Busy schedule of doctors

Various preference for care model

Digital tools needed to be improved
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4.2  Problem framing

Offline-oriented supportive care does not always helpful to 
every patient, and it has increased pressure on health systems, 
leading to delays and insufficient supportive care。

4.3  Future vision

Only by providing patients with digital care that is in line 
with their situation can the current pressure of the system be 
relieved, and timely, adequate and effective supportive care be 
provided to patients.

Since not everyone needs to receive physical care, we can provide more digital care with high 
quality for them. More digital health interventions would involve reducing the offline part of 
supportive care and releasing the pressure on the current medical system. Moreover, the patients 
who need physical care could get access quickly.

Also, since the medical condition of each patient and their personal preferences for physical or 
digital care differ, a support system would be provided for HCPs. It allows them to make the right 
decisions: when to provide patients with the type of care they want. Besides, this system could 
help integrate all digital care. In this way, doctors can know which kinds of DHIs could be used and 
obtain more information from patients using history to help make better decisions.

The more we could do digitally the more advantages. It has generally so 
for us patients who we can have digital consultations with. 
Means fewer patients who have to come to the hospital, which is nice. 
And they use up fewer consultation rooms and you know anything like 
that, so that's an advantage.

“ “

------The IT expert in healthcare



66 67

·Introduction ·Discover I ·Discover II  ·Define ·Develop ·Delivery ·Conclusion Design a hybrid patient journey in supportive care plan

4.3  Design goals and design requirements

I want to develop a supporting system that helps HCPs assess the patients' situation, provide them 
with appropriate digital care at the right time, and reduce the pressure on the health system to 
optimize the delivery of supportive care.

Design requirements:
Aim
•	 It could increase the patient's well-being
•	 It could decrease the pressure on the current supportive care system
•	 It could help HCPs to choose the care model for patients

Feasibility
•	 It could be integrated with workflows well
•	 It could be in line with the trend in technology

Design deliverables requirements:
•	 It describes the future vision clearly
•	 It describes the way in which AI support systems integrate into a future vision
•	 It describes the road to reach the future vision

First design goal:

I want to enhance digital health interventions to reduce the pressure of physical care in hospitals 
and optimize their experience.

Design requirements:
Aim
•	 It could fit the requirement of different supportive care
•	 It could support patients for self-management 
•	 It could improve the quality of life of the patient 
•	 It could help patients get access to care quickly
•	 It could allow the more stakeholder to communicate with each other

Feasibility
•	 It could be integrated with workflows well
•	 It could be in line with the trend in technology

Design deliverables requirements
•	 It describes the strategy to improve the DHIs 
•	 It points out the opportunities to involve more DHIs

Second design goal:

Under such a future vision, two problems need to be solved, the first is how to provide the correct care for patients, and the second 
is what kind of digital care would be involved in the supportive care context. These two issues have also become the two design 
goals of our project.



5
Develop

5.1 Ideation
5.2 Concept evaluation

This chapter talks about the design process, and the first concept 
from brainstorming was presented here. After that, an iteration 
process with input from stakeholders and experts was followed. We 
will introduce the final concept in the next chapter.

5
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5.1  Ideation

Based on the design requirements, we design 
a future patient journey to reflect the future 
vision and the kinds of DHIs opportunities 
there (the two design goals). We conducted 
multiple iterations to optimize the concept 
for achieving both design goals. Figure 31 
shows the overview of the ideation process. 
The concept was explained in meetings with 
various stakeholders with a corresponding 
visual document. Feedback is received and 
used to improve the concept. In the end, all 
the different iterative steps lead to the final 
concept. We would describe the process step 
by step.

5.1.1 Brainstorm
Based on the design goals and the findings of 
problems and trends, a brainstorming section 
was conducted to explore ideas for two 
kinds of design goal (Figure 32). After that, 
we selected the ideas to combine the future 
patient journey by following the below criteria. 

Criteria developed from previous design 
requirements were set to select ideas: 
•	 The  ideas  cou ld  reach  the  des ign 
requirements and design del iverables 
requirements.

5.1.2 Design ideas
Finally, the concepts was chosen. Figure 33 
shows a drawing of all selected ideas. These 
design ideas are intergated with AI ​​system.

5.1.3 First future patients journey
The future journey map in Figure 34 was 
defined as an overview to show how these 
DHIs could be engaged in the future.
The pink represent digital interventions in the 
physical environment, the green one is for 
digital care, and the purple represents digital 
tools in backstage.
Also, we put the evaluation result here to show 
how we going to develop it.

Figure 31 Ideation approach

Future journey mapping processBrain storm process

Figure 32 Ideation process
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Peer group

Physical therapyInformation support

Waiting experience

Good preparation Consultation experience

The recommendation 
to make plan

Psychology support

Nutritions therapy

Patients medical data

Patients other data

Care plan making

After analyzing user data, the 
system can put forward treatment 
opinions when formulating a 
treatment plan, including when to 
provide what type of treatment, 
whether offline or online. HCPs can 
refer to this recommendation which 
could improve the efficiency and 
accuracy of decision-making 
process

Prompts 
from system

When saving the plan, everything 
related to the care plan would be 
organized automatically, like 
making an appointment with other 
staffs, sending the related digital 
sheets and so on.

Saving the plan Saving the plan

Other stuff Other stuff

Digital care service

Traditional 
physical experience

The visualization tools for 
helping patients understand 
medical information

Help patients prepare 
for consultation and improve
consultation efficiency

Help the patient review the content 
of the consultation by recording 
the consultation process

AI Supporting system

More DHIs helping 
reduce patient’s anxiety 
during waiting room

The input of 
patients data for 
decision making

-Helps HCPs assess the patients' 
situation, 
-Give the recommendation about 
how to organize the digital care and 
physical care for different patients,
-Also the system where could 
monitor the care process

Figure 33 Final chosen design ideas
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Figure 34 Future patient journey and evaluation outcome

Health device has risk for 
information overload.
"It can be useful. But there is 
also a large group overwhelm of 
information"

Make clear who make decision
"Using ai as basis for plan seems good, but important 
that everyone understand who is actually make the plan"  
Know how it works
"I would like to know  how to predict, according to which 
factors; what exactly they want from a tool like this? and 
how can we present the advice in the best way?"

Good to increase waiting 
experience
"Because the only thing we do 
now shows how long you have 
to wait; it would still be fun to 
let people move around more 
freely and do what they want 
instead of sitting anxiously in 
the waiting room."  

Not a needed tools:
HCPs lose the interest in this 
DHI during the evaluation.

New tool:
"The patients f i le with other 
hospitals: Hospitals information 
about a patient and it would 
be very easier. If you click and 
you can send it instead of you 
have to make a new story about 
patients. That would be fine."

Good to help patients find 
peers
"I think there's right now there's 
not one platform for it and it's 
help pat ients to have some 
contact with other patients. And 
also they can communicate 
online to find more information or 
to have some questions."

Good but need to train the HCPs
"It would require you are also going to have 
to train the health care professional to think 
digitally, to recognize the benefits."  
"Recommending steer patients in the right 
direction; So that they don't Google themselves, 
silly in the right direction instead of Google."  

The digital preparation could 
be done physically
"Physical support as an alternative, 
every service should be in the 
hospital, and staff could help 
orderly people finish everything."  

Self-management empower patients
"Self management could support patients 
and make the patient be responsibility for 
their own health."  

Show the discussed topic
"if everyone who has access 
to the patient dossier can 
see what has already been 
discussed,caregivers could 
expand on conversat ions 
already had with the patient.

Good

Need to be improved

Not interest

Patients can plan their 
appointments
"the patient could plan their 
appointments myself which 
could help them manage the 
schedule. it's more about 
being able to plan your own 
appointments"  

Better way for asking questions
"now is just call the general phone call, 
and sometimes the caregiver doesn’t 
have time to answer or call back."

Not a needed tools:
During the evaluation, we got 
less insight in this digital tool. 
Thus, in this project, we won't 
focus on it.
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5.2 Evaluation

Figure 35 shows the toolkits to elaborate the 
concept better. In the evaluation session, we 
printed these ideas cards which showed a 
detailed description and an illustration of the 
scenario for each DHI. Also, patients journey 
with the defined problem and future visions 
was printed to ask the opinions of experts and 
different stakeholders. Within this section, only 
the conclusions of the evaluation are shared.  
The detailed insights could be found in 
Appendix K. We will present the final concept 
developed from insights after evaluation in the 
next chapter. The figure 34 shows how the 
evaluation result connected to patient journey.

5.2.1 Evaluation with stakeholders

Particpants
Nurse practitioner working for supportive 
care team  

Navigating nurse working as a support 
consultant in supportive care for about 6 
and half years

Dietitian working in supportive care for 
one and half year

Physiotherapist working in supportive 
care for 23 years

Social worker working in supportive care 
for 2years

General feedback:
They like the concept of this hybrid model. 
Some people think that it would be helpful for 
patients and doctors to categorize patients and 
give them different things. Some see digital 
tools as a complement to, not a replacement 
for, traditional care.The main force is face-to-
face.

"It will be very helpful and also maybe for the 
doctor. The patient we don't have to see which 
I see them (the reminders) from the prompts(on 
the screen). After that, we could think more for 
people needing help."

For AI system:
Regarding the AI ​​support system, HCPs also 
raised concerns. They believed that the AI ​​
system could only be used as support or to 
make decisions based on the opinions of 
patients and doctors:

"Using AI as basis for plan seems good, but 
important that everyone understand who is 
actually making the plan"

"Maybe also (give chance to )the patient say if 
they want or they could have choice in it."

For digital health interventions:
•	 Patients file: if everyone who has access to 
the patient dossier can see what has already 
been discussed, the patient wouldn't have 
to repeat information, and caregivers could 
expand on conversations already had with the 
patient. 

•	 Patient files: It would be ideal but difficult 
to share the patient's file with other hospitals. 
If you click and you can send it instead of 
making a new story about patients.

•	 Online information site: It would require to 
have to train the health care professional to 
think digitally, to recognize the benefits

•	 Health devices: Health devices can be 
useful for monitoring the body condition and 
making a good decision. But there is also a 
large risk point: patients would feel nervous 
about overwhelming information. Especially 
they found the data showing they have a bad 
body condition

Figure 35 Toolkits for evaluation
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5.2.2 Evaluation with experts

Particpants
•	 One Medical PhD working in IT department 
of Healthcare

•	 One E-health advisor working for digital 
strategy for 7 years 

General feedback:
Experts are also positive about this new 
service system; they think there is room for 
improvement and it is worth paying attention 
to development.

"Offered it as a proper package or what you say 
assess the patient beforehand and offer like 
a selection of these tools you know what with 
the patient prefer to use. That I think is where 
there's a lot of room for improvement. Yeah, 
good point."

For AI system:
They would like to know how to predict, 
according to which factors; what exactly they 
want from a tool like this; and how can we 
present the advice in the best way.
A lso ,  p r ivacy  and secur i ty  shou ld  be 
considered.

For digital health interventions:
•	 Questionnaire design: If asking patients 
to fill in a questionnaire, it should let patients 
understand the questionnaire's aim. Also, 
only put the most important one in the 
questionnaire for reducing the workload of 
patients.

•	 Physical support as an alternative: Even 
giving online support for patients, every 
service should be in the hospital, and staff 
could help orderly people finish everything.

•	 For waiting experience, the only thing 
hospital do now shows how long patients have 
to wait; it would still be fun to let people move 
around more freely and do what they want 
instead of sitting anxiously in the waiting room.

•	 Other DHIs: help pat ients ask their 
questions like they could ask questions online 
and get an answer immediately; use digital 
tools to help patients better prepare to make 
the right decision; the patient could plan their 
appointments myself which could help them 
manage the schedule.

5.2.3 Conclusion
The eva lua t ion  resu l ts  show tha t  the 
stakeholders and experts agreed that the 
hybrid patient journey are future-oriented. 
In the design of the AI ​​system, they believe 
that the system is only an auxiliary function, 
and the primary decision-making authority is 
always the doctor and the patient. Besides, 
they need more detailed information, including 
how to build such a system and the data 
required to make the decision. In terms of 
digital health interventions, they also give 
some opinions for improvement, as shown in 
figure 34. 

Therefore, we have concluded that such a 
design direction is worth it in-depth. In the 
next chapter, we present our optimized final 
deliverable design output according to the 
evaluation result.



6
Deliverable

6.1 Final concept 
6.2 Implement strategy 
6.3 New workflow consideration 
6.4 Validation

This one is mainly about the patient's journey under the future 
vision after evaluation. At the same time, other deliveries, including 
prototype and checklist, help us understand the concept better. In 
addition, we also provide roadmapping for guiding to implementation.
After that, we set up the validation process to validate the output for 
collection the opinions from different stakeholders.

6
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6.1.1 Hybrid patient journey

The future patients journey in figure 36 for 
supportive care plan would be introduced after 
the evaluation process. The AI system would 
be developed as a key role in serving this care 
system. It can help HCPs decide whether to 
provide online or offline services to patients. 
Besides that, the digital touchpoint would be 
integrated more into this system

This hybrid care model incorporates the 
rapidly developing digital health into the 
supportive care system. We will describe this 
hybrid journey clearly here.

•	 Before the first consultation
-Preparation
Digital health interventions begin when the 
user is referred to the SCP department. Before 
the first consultation, we help them prepare for 
their first visit with an online guide, including: 
1) an introduction to existing SCP to help 
patients prepare for treatment;
2) an introduction about different services to 
prepare for later decisions
3) the questionnaire about gaining more 
patients' information besides medical data, 
such as digital capability, digital experience

It is not something the patients have to do 
at home, as can be done during the wait 
time. We provide it as an option to ease 
their emotions and gather the information 
for helping healthcare providers prepare for 
consultations.

•	 At the first consultation
Need assessment
At the first consultation, we could control 
the waiting time and optimize the waiting 
experience through digital health interventions. 

6.1 Final concept

There will be several deliverables here for the 
final concept.
-Future patient journey
-Opportunties cards for DHIs
-Checklist
-Prototype of supporting system
-Feasibility analysis
-New workflow

The primary delivery is a hybrid patient 
journey under future vision. It illustrates 
supportive care in the future and underscores 

the opportunities for DHIs. Afterwards, in 
order to explain the future vision clearly, the 
prototype has been designed to show how the 
AI ​​support system help healthcare providers 
make decision for care plan, and the checklist 
could be used before implementing the AI ​​
support system were designed. In addition, 
as part of the feasibility analysis, the roadmap 
would be discussed where each horizon would 
be presented. Further, other technology and 
workflow considerations will be explained for 
further implementation.

For example, we could reduce patient anxiety 
during waiting times by estimating the waiting 
time and adding activities to the waiting time 
(entertainment, preparation for consultation). 
Also, in the consultation room, on the one 
hand, we provide more digital sheets and 
visual tools to help patients understand the 
content of supportive care. On the other hand, 
DHIs such as patient files help HCPs assess 
the patient's condition and preference for the 
care model.

-Making care plan
After the first contact with the patients, the 
healthcare providers, with the help of the 
AI support system, will design a hybrid care 
pathway for the patient. The AI ​​system is 
only an auxiliary tool for HCPs, the real 
decision-makers are still HCPs and patients. 
When HCPs encounter difficulties, they also 
can   cooperate with other specailists (MDT 
meetings) to discuss the patient's situation in 
order to make the right decision.

•	 Follow up care
There are five types of care services in follow-
up care: the first four care corresponds to 
cancer's supportive care needs (Information 
support, Physical therapy, Psychological 
support and Nutritions therapy) and Peer 
group. A peer group is a good way for 
emotional and information support from user 
research. Thus we think it should be involved 
in future journeys. 

Under each support, there are different 
digital experiences (Green card) and physical 
experiences (Pink card). For instance, online 
consultation, offline consultation, online 
therapy sessions, information search material, 
online peer groups, etc. In addition to these, 
there are other digital tools for backstages 
(Purple card) for laying the foundation of the 
hybrid patient's journey. For example, a health 
device would help monitor the patient's body 
condition and collect more data for diagnosis.

Depending on the condition, patients would be 
offered a seamless, personalized experience 
by combining the different kinds of care 
services at different periods.

With such a hybrid model, medical resources 
could be allocated. It would transfer patients 
who do not have or do not need physical  
care to online care, reducing the waste of 
physical medical resources. Because of this, 
the physical health care system would be less 
busy, and patients could access care faster 
and improve their quality of life.
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Figure 36 Final future patient journey

Video 2: https://youtu.be/5WAW-a--noA
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6.1.2 Opportunities of future DHIs

These cards in figure 37 and 38 mainly show 
the opportunities for DHIs under the future 
vision. These cards can be viewed along 
with the future patient's journey for a better 
understanding. Pink card is about DHIs  in 
physical experiences (Pink card), green card 
is the digital experiences (Green card) and 
purple card is for the DHI in backstage.

Each card describes the develop direction of 
each digital health intervention and even the 
risk point of DHI in the future patient's journey. 
Also, the quotes from stakeholders, patients, 
and experts is presented on the right side. We 
believe these quotes would help the reader 
to understand the opportunity of each DHI. 
For example, there are four design points for 
online consultation or therapy:

1. Therapy could be done via online video 
conferencing. Patients could record the 
therapy process for review.

2. Personalized interface for different sides 
offering practical guidance:

•	 Patient: example displayed on the 
screen.
•	 HCPs: patient file, detailed information 
on the patient movement to support the 
diagnosis.

3 .  Ex t ra  soc ia l  t ime to  es tab l i sh  a 
relationship.
4. In non-emergency situations, patients 
could contact HCPs by online chat.

These opportunities come from insights from 
different stakeholders in supportive care 
and have been iterated after the evaluation 
process. Some DHIs have been already built-
in some hospitals, but the description on the 
card provides the orientation in which they 
could develop. For those who want to develop 
more digital tools in the medical system, these 
tools can give them inspiration and research 
direction.

Figure 37 Cards for opportunities of DHIsThe description of DHIs opportunities The quotes from patients, expert 
and healthcare providers.
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Figure 38 Cards for 
opportunities of DHIs
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Example case

Conclusion
We can see that in the "situation of care", 
"expectations of care" and "demands on 
patients", most of the answers are "netural" 

and "not". And some of the "yes" in"capability 
to allocate resource". In general, HCPs can 
discuss with the patients to arrange more 
online consultations in care plans.

6.1.3 Checklist for HCPs
We also improved the existing tools and 
designed a new checklist to help HCPs make 
care plans. The example case show how it 
used. This checklist is designed according to 
the proposed model from Gilbert, and HCPs 
can use this checklist to evaluate whether 
the user is suitable for digital care from four 
aspects: Situation of care, Expectations of 
care, Demands of the patient and Capacity 
to allocate resources to care. If there are 
predominate “no” or “neutral” after checking 
the questions, HCPs could discuss digital care 
with patients more when making the care plan. 
Besides, HCPs are not required to answer 
all of these questions but use as a reference 
when making decisions. The example case 
on the right was presented to show how the 
checklist used.

Prior to applying the AI system, such a checklist 
can be provided to HCPs, so that they have 
the belief of providing the proper medical care 
for the appropriate patient. It is conducive to 
progressively helping HCPs adapt to the new 

workflow and lays a foundation for applying 
the AI system in the future.

This section is to understand 
the clinical status and needs 
of  the t reatment  for  the 
patient and consider whether 
digital care is in line with 
these situations.

This section mainly considers 
the different demands on 
patients, including the need 
from care plans or the social 
relationship.

This section aim to determine 
pat ient  preferences and 
whether they accept digital 
care.

This section mainly considers 
whether the user has the 
ability or resource to digital 
care or physical care

These questions 
could be answer 
by HCPs

These questions 
s h o u l d  b e 
answered wi th 
patients

Figure 39 Design of checklist
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The description of main interface

The structure of interface
Following the structure of the current 
system, the patient's data is still on the 
left, and the area for planning and writing 
reports is on the right. It could reduce the 
sense of unfamiliar and increases the 
speed of adaptation by medical staff.

The tab for report and plan
Based on the current interface, the plan 
tab has been added, and medical staff can 
switch back and forth between the two 
tasks of writing reports and making plans.

The tab for different support content
For ease of management, we have added 
different sub-tabs under the plan module, 
and these tabs represent different care 
content. Medical staff can find services 
related to them more quickly, and can 
better monitor the condition of patients.

In plan and recommendation
After analyzing the patient's data, the 
system will suggest what care service is 
suitable for this patient according to the 
data, and the HCPs can choose to involve 
the care plan. "In plan" shows all the 
service items that have been included in 
the care plan

"Create new" or "Save" button
After the medical staff clicks create new, 
the interface for creating a new care 
service will appear. After clicking save, 
it will automatically start to organize 
everthing about care service, such as book 
an appointment with related staff.

Figure 41 Main interface

3

4

5

2

1

6.1.4 Prototype of supporting system

The prototype is designed to show what 
the support system will be like in the future. 
We visualize the interaction method of the 
AI ​​support system and share it with medical 
workers to obtain design suggestions through 
the evaluation process to guide future design.
The expert said, "what makes a success in the 
hospital is that it is integrated with Hixs (the 
decision-making software)". Considering this 
insight, we developed this prototype from the 
current decision-making software(Figure 40), 
which means healthcare professionals can 
adapt more quickly to new workflows in this 
way.

The "plan" model would be added to the 
current decision-making interface to help 
staff organize the care plan (Figure 41). After 
analyzing patient data, the system would 
recommend what services-based care is 
best for patients, digitally or physically. For 
example, the consultation would be booked 

if we recommend the information resource 
and online consultation for a patient. The 
information would be sent automatically after 
the plan is saved. 

This recommendation based on patient data 
could be a reference for the staff. Staff could 
follow the recommendations and create a new 
one after considering the patient's opinion in 
an actual situation. Also, staff could monitor 
the process of each care service: "in process", 
"in referral", or "scheduled", and even can 
contact the related staff directly to enhance 
the collaboration among different specialists. 
Different support content has different tabs, 
which makes the medical staff easy to manage 
everything. 

This support system could help medical staff 
assess patient needs and provide patients 
with the proper digital care at the right time.

Figure 40 Current decision making system

Patients data: treatment 
plan, test report...

Writing report: where they could 
making report for further tretatment

2

3

4

5

1



94 95

·Introduction ·Discover I ·Discover II  ·Define ·Develop ·Delivery ·Conclusion Design a hybrid patient journey in supportive care plan

Process: service in process Process: service in referral

Prototype video: https://youtu.be/AJBsaFQPVzM

•	 Create a new care service
When HCPs and patients think that the 
service recommended by the system does 
not meet their needs according to the 
actual situation, HCPs can enter the create 
panel by clicking the "create new" button.
In the create panel, HCPs could find all 
related care services. The drop-down menu 
still shows the recommended care services 
prioritized. Different colors represent 

different service types, red for physical 
care, green for digital care, and purple for 
others. After selecting the care service, 
the relevant staff will be automatically 
generated. For example, the system will 
choose the available physiotherapist for 
the physiotherapy consult. HCPs can make 
modifications for the medical staff. 
At this moment, the create button is 
activated and can be clicked.

Creating a new service Choosing a new category Select a staff

•	 Monitoring the process
In addition to creating a care plan, such an 
integrated platform can facilitate the HCPs 
to manage the patient's care process. For 
example, there are generally 6 courses for 
an online session, and the HCPs can view 
the patient's progress and click to view 
the result of each course. Referrals and 
appointments can be started automatically 
for services that need to be booked with 

other HCPs. The HCP who initiates the 
referral, such as the navigator nurse, 
can view the process to better work as a 
coordinator.

The description of key flow

•	 Making the care plan
The medical staff clicks the “Plan” tab to 
enter the plan making panel. The right 
side is the recommendation card from 
system. It is translucent and visually 
distinguishes from the selected service 
card. After clicking these service cards, 
the card moves to the "In plan" on the 
left, which has normal display, rather than 
translucent,  indicating that the service has 
been included in the plan. 

When cl icking the save button, the 
related task will be organized, such as 
an appointment with the physiotherapist. 
When the HCPs needs to modify i t 
again, they can click "edit" button in the 
lower right corner to return to the editing 
interface.

Report interface Plan interface After choosing the care service After saving the plan
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1-2 According to her situation, the system suggested 
providing online consultation and sessions for the 
patient. In the conversation, Anne agreed to such a 
plan, but she also wanted offline consultation in the 
last consultation.

Automatically arrange related 
stuff according to the plan

1-3 After the care plan is completed, the system will 
automatically schedule appointments with related HCPs. 
HCPs can also check the progress and give feedback for 
the online session. At the same time, some information 
sheet was sent to Anne without requiring the HCPs to 
spend extra time writing emails.

Analyze the the factors that affect the 
patient's preference for care plan

Provide suggestions in the interface 
when the doctor makes the plan

1-1 Anne, a breast cancer patient who had just 
completed her first chemotherapy, had become very 
mentally ill. Her digital literacy is average, and her 
home is far from the hospital. She also needs more 
time to take care of her children.

1

2

The patient follows 
the care plan

1-4 Through this plan, Anne received care 
from HCPs step by step, which improved her 
psychological condition in such a mixed hybrid 
model and made her chemotherapy successfully.

2-2 According to her s i tuat ion, the system 
recommends online consultation and training for 
Marie. But Marie insist on physical treatment.

2-3 Therefore, HCPs redesigned the plan according to 
Marie's wishes. Physical consultation and training have 
been added, but online learning resources have also been 
added for Marie to facilitate review at home.

2-1 Marie felt some swelling in her arm after the 
breast-conserving surgery. Her digital literacy is 
average, but her daughter can support her. Also, she 
lives far from the hospital.

2-4 Marie received care offline on time and 
occasionally watched videos online for review. 
In such a hybrid care model, she have improved 
the physical condition and reduced the side 
effects of surgery.

Scenario
Two kinds of patient story was shown here to communicate the aimed effect of AI support system. 
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6.2 Implement strategy

6.2.1 Roadmapping
This roadmap aims to show what needs to develop in three 
horizons to reach the future vision. The roadmap created 
within this project is meant for a large target audience; every 
stakeholder in support care. It should be a discussion starter 
between the different parties who want to develop the digital 
care in the current system. 

Explaining the different elements
It only consists of a selection of elements communicating the 
project's central message. The starting point of the coloured 
dotted line indicates the beginning of development, while 
coloured circles indicate the degree of development. The 
roadmap consists of the following parts besides the timeline:

•	 The three horizons: 
They display the three visions in different periods, and also the 
visualization helps understand the horizon quickly.

•	 Time pacing: 
We refer to the development time of the AI healthy product for 
pacing the time. Also, we verified it in the expert interview.

•	 Education with HCPs: 
Training the medical staff is also essential for the HCPs to 
quickly adapt to the new workflow from our previous research.

•	 The AI system implementation and building: 
The most important part is showing how to build this AI system 
from data collection and training and introducing innovation to 
the current system.

•	 Physical experience: 
It is also an essential part of the hybrid care model. However, 
we will not focus on it but briefly describe it here.

•	 Digital experience:
This part shows how to develop and optimize DHIs, the 
essential part of the hybrid model. Developing the digital 
experience would impact the construction of the artificial 
intelligence system. Moreover, the black vertical line shows 
how digital tools connect to the AI system. 

•	 Backstage: 
It shows how to develop the digital tools in backstages to 
support the hybrid system.

Figure 42 Roadmap
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6.2.2 Data collection
For the training of AI to make accurate 
predictions, the quality of data is the most 
important. Figure 43 shows what kind of 
data predicts what care service the patients 
prefer. This guideline is supplemented 
and improved by adding the findings from 
Rosalie and Renn's research on the Gilbert 
model.

There are six types of data. Firstly, the 
demographic factors and medical data 
are available in the existing patient's file. 
The requirement of supportive care could 
be input from the HCPs. And patients' 
perception and capabil ity to care are 
required for extra pat ient input,  l ike 
questionnaires. Others are about the policy 
implications of the hospitals.

6.2.3 AI training
Before applying this system, we need to 
spend a lot of time training the artificial 
intelligence model. Firstly, it needs to be 
clearly stated that a third-party company 
develops this AI system. Ideally, it is used 
in conjunction with the EHR currently used 
by the hospital, which can be integrated 
with doctors' workflow and reduce the 
difficulty of adaptation. In Roadmapping, 
we can see that the entire system initially 
only focuses on online consultation and 
gradually integrates with more digital tools. 
Starting small is conducive to success. 
From interviews with IT experts, we know 
that the requirement to choosing the cancer 
is that digital can make a difference in this 
kind of disease. We will initially focus on 
breast cancer, which is benefited from the 
application of digital tools from previous 
research. And then, after passing the clinical 
test, we continue to expand the scope of 
application to other cancer.

The lower part of figure 43 shows how these 
data will affect the patient's preference. For 
example, patients have other things in their 
daily life that get in the way of face-to-face 
care; they may be inclined to choose digital 
or physical care. These can be the basis for 
the training AI model.

Explaining the three horizons

 Laying the groundwork

On this horizon, we expect the health 
care system to establish the framework to 
prepare for the future gradually. 

At this backstage, the AI system would be 
developed. We need to collect data to lay 
the foundation for AI training and conduct 
clinical trials to obtain qualifications. Also, 
the system only focuses on deciding on 
physical or digital consultation to reduce 
the risk of development in the beginning. 

Second, the consultation experience will 
be optimized, and more digital tools will be 
introduced in the care plan. 

Besides, before implementing the AI ​​
system, we help medical staff, system, 
and patients decide on the care model by 
providing checklists. 

These projects will start with breast cancer 
patients and expand to other fields step by 
step in the future.

Horizon 2 is a transitional phase when a 
new AI support system will be introduced 
to help decide care plan. However, the 
AI system only helps determine for the 
implementation of online or physical 
c o n s u l t a t i o n .  I t  i s  t h e  r e s u l t  f r o m 
development in horizon 2.

In terms of digital experience, we keep 
optimizing the experience of DHIs and 
adapt these tools into other cancer. 

In backstage, we need to continuously 
optimize the AI ​​system and expand its 
application of the AI ​​system. On the one 
hand, we try to implement this system for 
other cancers, on the other hand, we try to 
combine more digital tools with the system. 

In addition to these, we will also provide 
courses to help HCPs adapt to digital health 
interventions.

On this horizon, the developed result from 
horizon 2 would be implemented: integrated 
with more digital tools and implemented for 
multi types of cancer. 

With the development of digital care, more 
tools will be used in cancer treatment. This 
AI system would serve as the platform 
for integrating all digital tools. In this way, 
workflow efficiency will be improved, and AI 
decision-making will be more accurate as 
more data is collected.

Horizon 1 Horizon 2 Horizon 3

 Implement the AI system Expand the scope of implementation
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Figure 44 Steps for AI trainingFigure 43 Data collection guide

As can be seen from Figure 44, training AI is 
a long process; we need to collect data, train, 
validate and optimize the model(Sande, 2022). 
In addition, legal issues (e.g., what happens 
when the decision is wrong is that the system 
or HCP is to blame) will take 8 to 10 months 
to set up. We also need to prepare a clinical 
study. The medical ethical committee has 
to approve the clinical trial, which will take 3 
months. And get legal approval to go into the 
market (might cost 8 months).

6.2.4 Privacy consideration
Privacy concerns need to be taken into 
account when we process data. There are a 
few tips for addressing the problem.

•	 Data collection: 
Patient consent should be obtained, and we 
should clearly explain the risks and benefits of 
participation in research.

•	 During the training process:
The used data should be anonymized and 
encrypted. In addition, we introduce a new 
kind of Swarm learning (Warnat-Herresthal et 
al., 2021), a decentralized machine-learning 
approach: SL enables multiple partners to 
jointly train models without sharing data, 
potentially facilitating the collection of such 
large training cohorts. This new approach and 
principles can ensure data security.

6.2.5 HCPs education
For HCPs, how integrating new digital tools 
with their work is very important. It is a point 
repeatedly raised in previous interviews. So 
in horizon 1, before the AI ​​system is applied, 
we need to introduce the checklist to prepare 
the HCPs for the follow-up innovation. We 
will also provide relevant courses for HCPs to 
inform them about digital tools, which will be 
integrated into the system.

In addition, health professionals should be 
trained to properly use the technological 
capabilities of AI and digital tools and the 
limitations of using them as safe tools in 
practice. HCPs must be able to interpret 
the results from the system and share a 
recommendation with patients. HCPs should 
also be exposed to the new ethical challenges 
that artificial intelligence will bring to the 
workplace. (Grunhut, 2021)
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Figure 46 Future workflow
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More stakeholders 
involved in MDT-meeting

Categorize the role of HCPs

Hybrid patient journey
Team of digital support

Enhance the role of the nurse

Figure 45 The modification on workflow

6.3 New workflow consideration

We put forward some suggestions for the 
existing workflow based on the future journey. 
Figure 45 shows what kind of modification 
we made in the current workflow. Figure 
46 is a "future flow" representation of the 
following suggestions. Coloured solid lines 
represent their critical work throughout the 
supportive care process, and the dashed lines 
represent the interactions between different 
stakeholders.

•	 Categorize the role of HCPs
We can see that supportive care will be 
composed of different forms in the future, like 
online consultation, offline consultation, and 
online sessions. A health professional cannot 
be proficient in all forms of care support, so 
the division and assignment of roles of health 
professionals are considered very important. 
We propose some future parts of health 
professionals here:
 -who major in physical experience and online-
video consultation
 -who major in other digital experiences: like 
answering the question in chatbot, managing 
the online session
 -who builds/develops the digital source: 
writing the medical information or uploading 
online video
Risk point: In this setting, the patient needs 
to deal with more medical staff, which will 
increase his/her social pressure. At the same 
time, the more people involved in caring 
for one patient, the more difficult it is to 
communicate and assign responsibilities.
.
•	 Enhance the role of the nurse
According to the trends, the role of nurses 
should be enhanced in the future: they could 
be the coordinator of care services (Carter 
et al., 2011). They would address patients’ 
information needs and provide emotional 
support. In a workflow, they make the primary 
care plan for patients and make a referral 
when patients need other help. Besides, they 
could monitor each care service. If there is any 
reported problem for stakeholders or system, 
they could be the leader in addressing it.

Risk point: It may confuse the responsibilities 
of nurses and doctors, so the division of 
labour between doctors and nurses needs 
to be precise. In the meantime, the pressure 
on nurses wil l  increase with increased 
responsibilities. So there has to be more policy 
support.

•	 Team of digital support
As more and more DHIs are added to 
supportive care, we recommend designing 
a team to provide patients and HCPs with 
support for digital care. On the one hand, 
it can help them solve technical problems 
promptly and optimize the user experience. On 
the other hand, courses or teaching resources 
can be created to help them adapt to the new 
service experience as soon as possible.

Risk point: Providing educational sessions for 
HCPs or patients will add to their daily stress 
as they are already busy with their original 
treatment plans. We must therefore consider 
increasing their motivation, for example, 
letting them know that receiving this kind of 
digital tool can help them in the long term or 
supporting them with organizational policies.

More stakeholders involved
Supportive care in the future will be more 
comprehensive, and the scenarios will be 
more diverse. To provide better service, we 
should involve more stakeholders in the care 
system: general practitioners, caregivers, and 
family members. We could bring them into the 
MDO meeting to discuss the care plan and 
consider their opinions when making the care 
plan.

Risk point: The coordination work between 
stakeholders becomes essential, including 
coordinating different people's itineraries 
and collecting feedback. At the same time, 
considering patients' privacy, it also needs to 
be considered whether all stakeholders have 
the same authority to access patients' data or 
not.
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6.4 Validation

6.4.1 Validation process

Goal of validation
With the concept developed, we conducted 
a round of validation with stakeholders and 
experts. The objective of the validation 
was to assess if the concept fits with the 
design requirements set at the design goals 
and find the strengths and weaknesses for 
implementation.

Set up validation
The best way to validate is to have a semi-
structural interview with the stakeholders. But 
considering the busy schedule of HCPs, we 
provide a questionnaire for collecting more 
feedback as an alternative approach. Thus, 
there are two ways for validation.
-Fill out the questionnaire
-Have a semi-structure 

Questionnaire design

Part 1: Future patient journey

•	 To what extent would this system help patients have 
more access to care?-Not at all or great (score 1-7)

•	 To what extent would this system help meet patients 
supportive care needs?-Not at all or great (score 1-7)

•	 In this future scenario, to what extent, the workload 
for doctor would be released than current?-Not at all or 
great (score 1-7)

•	 How do you feel this future scenario? why?

Part 2: AI support system

•	 For the AI system, to what extent, would it be 
integrated well with the current workflow?-Not at all or 
very well (score 1-7)

•	 To what extent would this system help HCPs know 
how to provide care in digital or physically?-Not at all or 
great (score 1-7)

•	 If this system applied in supportive care centre, how 
do you feel? and why?

•	 How would you improve this system?

Part 3 Checklist

•	 Two exercise for helping HCPs go through the 
checklist and know how to use the checklist.

•	 To what extent would this checklist help HCPs know 
how to provide care in digital or physically?-Not at all or 
great (score 1-7)

•	 How would you improve this checklist?

For this checklist, it could 
help stakeholder to choose 
the care model for patients

For the future scenario, it 
could increase the patients 
well-being

For the future scenario, it 
could decrease the pressure 
in current supportive care 
system

F o r  t h e  A I  s y s t e m , 
s t a k e h o l d e r s  t h i n k  i t s 
integrated well  with the 
current workflow

For the AI system, it could 
help stakeholder to choose 
the care model for patients

Hypothesis

The participants have been required to rated the different interventions accordind to followed 
questions. The detailed of questionnaire could be found in Appendix L.

Participants
We have invited four medical workers to 
attend this validation. They are from different 
fields of healthcare. Also, as a design project, 
we asked three designers to give their opinion 

from design perspectives. Their background 
and the type of validation they received have 
been presented in figure 47.

Figure 47 Overview of participants

6.4.2 Result
We have calculated the average score of 
medical workers and designers. Also, their 
opinions from open questions and interviews 
are concluded for further development. 

Medical worker Designer
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Medical worker
Medical workers l ike personalized care 
pathways, believing the patients would have 
more control over their treatment. Also, it could 
help patients with digital skills access care and 
release the burden on the long waiting list. 
Besides, they consider it essential to clearly 
show the benefits of digital care, which would 
help HCPs and patients adapt to digital care.

"For patients with digital skills, it would give 
them more control and personalization options 
for their diagnosis and treatment. Digital tools 
might be more available to them than scarce 
healthcare resources. "

"I like the idea of personalized care pathways. 
We would need a more robust digital foundation 
to enable it. "

"It's very dependent on how you present that 
option to the patient, and they could decide 
whether they would use it or not. The way you 
present it could lead patients to use it more."

Designer
Designers also believe the patients would be 
more in control and get help effectively. But 
they are still concerned that even with AI, it 
may take time for doctors to personalize the 
patient journey and feel curious about the role 
of other stakeholders, like family support.

"I could feel it is an ideal scenario of supportive 
care for a cancer patient."

"AI could predict and set the personal paths for 
the patient that is quite nice. So the patients will 
feel more control of their conditions."

"Their relatives could also be the people who 
contact the hospital directly on behalf of the 
patient. Then you could also consider these 
stakeholders."

Medical worker
They think such a system can benefit and 
help integrate physical and digital care. But 
there are still a lot of workloads to achieve. 
At the same time, they think it is essential to 
incorporate patients' opinions when making 
care plans.

"This would be amazing to have working. It 
could really integrate digital care with more 
traditional physical care. a major hurdle for now 
would be the digital infrastructure required to 

enable it. But this could all be solved technically, 
if we would really work at it."

"I think it will be the future:) The digital way 
makes it easier and gives the patient his 
information and mayby it gives the patient more 
control."

"Maybe some patients would also like to 
pick it up themselves by going to this online 
environment, and they could browse you know 
what's available and see what fits them or not"

Medical worker
They think this checklist helps clarify their 
thinking, but the sentences used should be 
more concise to be easier to understand. 
Also, one nurse reported that she did not 
know when to use it, which was caused by 
the unclear description in the questionnaire 
design.

"Questions/prompts by the checklist are a bit 
unclear for me."

"I think the checklist build the questions are OK, 
it's understandable."

"It's unclear when to use the checklist for me."

Designer
The designer thinks it can be helpful but 
proposes some revisions, such as emphasizing 
the important word like "not" in the question.

"As a novice for supportive care, it could help 
me make the decision easier." 

"Maybe di f ferent categories could have 
the priority which depends on the patients' 
preference. Then staff could make the decision 
easier." 

"Emphasize the important word like "not" in the 
question."

Designer
The designers all think that the design of the 
system is clear, and it could give freedom 
to HCPs to make a new plan. And they 
also provide suggestions for optimizing the 
interface design. For example, maybe it could 
add the communication part where the staff 

could leave a message for the patients.
"I think it's quite flexible to use for the staff. The 
staffs are free to follow the recommendations or 
their own opinion."

"The system is quite easy for HCP to provide 
hybrid consultation. The UI design is clear. 
And it's smart to show the process of each 
consultation service."

6.4.3 Conclusion
Overall, healthcare workers and designers 
rated the design output highly. First, for the 
future journey, such a personalized approach 
can help meet the needs of more patients for 
supportive care. By involving more e-health, 
users can get treatment faster and have 
more control over the treatment plan. In 
addition, the AI ​​system prototype and checklist 
exhibited can help doctors make decisions, 
but the AI ​​system is in more positive feedback. 
The validation result shows the potential for 
implementing such hybrid patients journeys in 
the supportive care context.

Medical worker
We can see that the scores from healthcare 
workers are generally lower than that of 

designers, especially for workload-related 
questions(4.00). From the interview outside 
the questionnaire, we found they think it's 
pretty nice that the system is related to the 
current decision-making system. Still, they 
feel it would have a considerable workload to 
develop it and know how to use it.

Designer
The designers gave a high score but also 
gave a lot of improvement ideas from the 
design point of view, which we summarized in 
the recommendation in the next chapter.



7
Conclusion and recommendation

7.1 Recommendation
7.2 Conclusion
7.3 Relevance of project

This chapter is the closure of the project. We presents a reflection 
on the design concept and a conclusion of the project, including 
recommendations for the future development.
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7.1 Recommendation

Design of AI system
We hope to strengthen the interaction design 
of the AI ​​support system. Here are two 
recommendations for future innovation:
1. It's important to consider integrating this 
system with the existing workflow. Besides, 
the way of interaction cannot be complicated, 
and it should adhere to the principle of high 
efficiency
2. For the recommendation from the AI 
system, it is necessary to explain the reason 
behind it, like why this patient is suitable for 
digital care. We believe it can help HCPs 
better understand the system's suggestions.

Personal patient portal
We also recommend optimizing the personal 
patient portal. Some hospitals now have their 
patient portal to keep the patients up to date 
on their health status, like MijnAVL. However, 
from our research, it has shortcomings such 
as untimely updates of data and lack of 
functions. We suggest in the future, it could 
have more modules, like providing a preview 
of future care content, or the patient could 
add care context myself. It is also a place for 
patients to manage their care plan progress 
and communicate with medical staff.

The experiments of Checklist
Additional experiments are needed to test 
the Checklist's usability. We recommend 
asking the medical staff to use this Checklist 
to formulate a care plan in the actual 
consultation. Thus, practical feedback could 
be collected for further research. 

Validation with patients
This project's evaluation and validation 
processes are only conducted with medical 
workers. The input from patients with cancer 
is only in the research part. Therefore, we 
suggest that in future research, it is necessary 
to have more feedback from patients, which is 
conducive to ensuring that innovation is user-
centred.

Co-creation on workflow
In  the prev ious ar t ic le ,  we ment ioned 
suggestions for future workflows. These 
suggestions provide a possible direction. In 
our opinion, workflow innovation requires 
perspectives from different related interests. 
Therefore, we think it is necessary to carry 
out a co-creation workshop. The division of 
responsibilities can be agreed upon in the 
workshop. And they could discuss the problem 
of who becomes the coordinator and how to 
incorporate more stakeholders into the care 
plan in the workshop.

Consider involving family member
Family support  is an important part  of 
supportive care. Not too much consideration 
was given to this project .  We suggest 
increasing the responsibility of family members 
in the care plan. For example, they can 
support patients with digital care. Also, we can 
add the tasks which should be finished with 
the family in therapy and invite them to join the 
MDT meeting.

Increasing physical experience
This project has focused on digital experience. 
However, to build a good patient experience 
in the hybrid model, it is also essential to have 
an excellent physical visiting experience. It 
is, therefore, also necessary to strengthen 
this part in future research and examine if 
any problem influences the smooth transition 
between digital and physical.

Data visualization
The patient information from the current EHR 
system(Hix) is clear and well organized, but it 
has too much text to understand immediately. 
I think visual symbols such as icons could 
be used more widely. Meanwhile, the level 
of information needs to be designed more. 
For example, information could be displayed 
differently for different specialists as each 
requires different information. It facilitates the 
reading of all the patient data.

Data management
Data privacy has always been an issue 
in the development of digital tools. In 
particular, we need to develop the AI 
system and need more data to train 
the system. As a result, we must inform 
patients of the intention to use their data 
and obtain their consent before adopting 
them.

Furthermore, as more stakeholders are 
added to the care plan, there is a need 
to manage individual stakeholder access 
to patient data. Data management needs 
strict regulation.
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7.2 Conclusion

Throughout this project, the initial research 
aim was to design: Design a hybrid patient 
journey in supportive care. Also, the 
following sub-questions have been answered:  

-What role does digital care play in the 
support care plan? when and how?

-What other opportunities to improve the 
digital health experience in supportive 
care?

-What factors drive patients to choose 
different care models?

-What does an organization need to offer, 
and how do they adapt to change?

In literature research, we narrowed the focus 
group to 30-60-year-old breast cancer patients 
under treatment. We also got a preliminary 
understanding of the problem in SCP and 
the role of this in SCP. These became the 
basis for later research investigations. And 
most importantly, we found the model to 
illustrate interactions between mechanisms 
that influence preference for digital care. This 
model became the design of the checklist and 
data collection guidelines.

Supportive care is a complex issue, and 
understanding the attitudes of different 
stakeholders can help us understand the 
problem systematically. Thus, we conducted 
different researches on patients, HCPs and 
experts in healthcare. These insights have 
told us about the issues in SCP and e more 
possibility of more DHIs. The main outputs of 
the in-depth research are the current patient 
journey and workflow. The former is helpful for 
us to find design opportunities, and the latter 
is useful for implementing innovation within the 
organization.

We found that delay intervention is the biggest 
problem of SCP, which has prevented patients 
from accessing care quickly. It is mainly 
because most care plans are offline, and the 
limited medical resources could not handle 
so many patients. Many patients can improve 

their quality of life through self-management 
or onl ine therapy, while HCPs can pay 
attention to those patients who need a face-
to-face consultation. It is also the most crucial 
advantage of DHIs.

But we can't blindly transfer all patients to 
digital care; it's essential to provide the proper 
care to the suitable patients. Therefore, we 
build the future vision: 

Only by providing patients with digital 
care that is in line with their situation 
can the current pressure of the system 
be relieved, and timely, adequate and 
effective supportive care be provided to 

patients.

Under such a future vision, we have two 
design missions. The first is how to provide 
the correct patient care, and the second is 
what kind of digital care would be selected in 
the supportive care context. 

We finally mapped the future patient journey 
through continuous design and iterative 
testing with stakeholders. It shows how two 
design missions make up the hybrid patient 
journey. Besides, for the first mission, we 
designed the prototype to visualize how the 
AI ​​support system will help patients in the 
future. Meanwhile, to help better application 
innovation, we also designed the roadmap and 
other implementation strategies. We found 
that for implementing innovation successfully, 
it is essential for HCPs to adapt it quickly and 
smoothly, so we took the following measures:

1. We design a checklist to help HCPs have 
a mindset of the hybrid journey before the 
AI ​​system is fully applied.

2. The prototype is also recommended to 
develop on the existing EHR system rather 
than design a new product.

3. In roadmap, we recommend providing 
training courses for  HCPs about AI 
supporting systems and new digital tools.

For the second design mission, we proposed 
the digital touchpoint in the future patient 
journey and designed the opportunity card 
to give a more detailed description. It would 
provide a lot of inspiration to those who want 
to conduct digital innovation in the medical 
field.

Af te r  comple t ing  the  des ign,  we a lso 
conducted verification. From the results, the 
future patient journey, including prototype and 
checklist, can help patients get intervention 
faster and help HCPs focus on patients who 
need more care, which met the design goals.
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7.3 Relevance of project

This project gives the overlooking of the 
hybrid model. This sub-chapter describes 
the project’s relevance by reflecting on the 
desirability, feasibility, and viability from the 
point of view of the patient and HCPs. 

From the point of view of the patient

Desirability: Does it address the user’s
needs?
The concept was developed through two 
ins ight fu l  research phases that  led to 
conclusions that contributed to creating 
a justified and desired design. First, we 
thoroughly read the literature in the preliminary 
study, which was built upon reliable user 
research.

Secondly, in in-depth research, we coded 
the online patient story to conclude the main 
problem in SCP. Patient-reported health 
care experiences in a narrative format on 
the internet are a valuable data source for 
implementing patient-centred care (Zolnoori 
et al., 2019). These stories are data uploaded 
by pat ients, ref lect ing their needs and 
thoughts. We also reviewed the data to ensure 
compliance and validity.

Third, we also received a great deal of 
information from health professionals. They 
are often connected to patients and can 
understand their needs. In the later validation 
process, the design results also obtained 
positive feedback. They believed this could 
help patients have reasonable control over 
their care plan and access to care.

However, there is still a long way to go. For 
example, we do not have an evaluation with 
patients to obtain more direct advice. We 
recommend testing ideas with patients in 
further research.

Feasibility: Can it be done? 
The concept proposal uses technology 
developments that are already there. Indeed, 
to complete such innovation does require a lot 
of work, including data collection, institutional 

innovation, etc. Still, as long as the investment 
is started, we will solve these problems.

"A major hurdle for now would be the digital 
infrastructure required to enable it. But this 
could all be solved technically, if we would really 
work at it."

Viability: Will it survive in the long term?
Digital has become a trend to be involved in 
the health system. In the future, the technology 
will be more developed to support more digital 
medical services. 

Meanwhile, more and more cancer patients 
require more care from professional doctors. 
Therefore, the demand for this service will 
gradually increase, resulting in a shortage 
of medical resources. By introducing digital 
health, the pressure on the medical system 
can be relieved.

Furthermore, with the popularization of 
intelligent products, elderly patients will also 
have higher digital literacy in the future. 
The patients are also getting used to the 
technology developments and advantages.

From the point of view of the HCPs
Desirability: 
Our proposed hybrid patient journey, AI 
support system and opportunity points of DHIs 
in the future user journey. The concepts were 
developed and finally validated with HCPs. 
They thought these concepts could help them 
categorize patients, focusing more on patients 
who need more help and relieving the patients 
on waiting lists.

The hybrid model proposal will not replace 
traditional treatment but will combine the 
advantages of traditional and digital care. 
Meanwhile, the design of the AI ​​system will 
not replace the doctor's dominant position in 
decision-making and care plans but will assist 
in decision-making. Furthermore, the digital 
tools could also reduce the HCP's workload, 
giving them enough time to discuss with the 
patient. These benefits would lead to creating 
patient-centred care.

"I think it suits our future vision as well. I believe 
these plans are in my colleagues or me's 
minds."

Feasibility:  
To truly real ize such a vis ion requires 
innovative development from technology and 
organization. Technology development is 
feasible, as we have analyzed in the previous 
article, as the roadmap toward the future 
vision we have given before.

Regarding the organizational innovation, we 
proposed a new workflow, including refining 
the refined classification of HCPs and adding 
more stakeholders to the MDT meeting. These 
developments would take time, but they are 
also achievable. Meanwhile, before applying 
the AI system, we also provide a series of 
measures, like the checklist, to help HCPs 
adapt to the new workflow.

The design is financially feasible. Early 
investment takes a lot of money. However, 
after practical implementation, the hospital can 
take care of more patients, and it will be able 

to optimize its types of service and hours, thus 
increasing revenues.

Viability: 
The new patient journey combines artificial 
intelligence support systems with various 
digital possibilities. Patient data will become 
increasingly complex, making it challenging for 
health professionals to process such complex 
data. AI support systems will help them process 
complex data and increase decision-making 
effectiveness. At the same time, according to 
the patient's condition, the system formulates 
different care plans for the patients so that 
medical resources can be allocated more 
reasonably and give doctors more capacity to 
handle more patients.

In addition to introducing more digital tools for 
optimizing the patient's service experience, 
the digital tools backstage will also help 
physicians improve the efficiency of working. 
Such new hybrid care models would be the 
future of supportive care.

"Now, there's already too much to know as a 
doctor. You can't know all; you can't always 
do the right thing. Protocols are becoming too 
complex to do from memory, so they will need 
support and advice and want to do when."
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7.4 Reflection

Thinking after a project is always a good thing. 
In this chapter, I will reflect on the past twenty 
weeks of my journey and summarize what I 
have learned and developed in my graduation 
project.

As I  deepened the design issues,  the 
personal learning goals I listed in my project 
presentation were achieved. In addition, I 
have also discovered that I have reached the 
additional learning objectives that have not 
been listed in the project brief. I will elaborate 
on these various learning objectives later.

7.4.1 Personal learning objectives

•	 Developing the ability to deal with 
complex problems 

This learning objective has been achieved. 
In preliminary research before the kick-off 
meeting, I found the exciting topic "hybrid 
model". This topic is also about medical 
design, which I believe could increase the 
ability to deal with complex problems. It is the 
case. As digging deeper, I discovered that the 
subject was more difficult than I thought. There 
is not much literature on the hybrid model. I 
always had a lot of doubts at different stages. 
Luckily, with my mentors' help, I could always 
find a design approach to solve it. 

At the same time, I got a lot of data during the 
research process, and I tried many ways that 
I could present such complex data. I believe 
the ability to deal with complex data could help 
treat complex problem. Throughout the project, 
I learned how to simplify complex problems, 
solve different issues in different ways, and 
deal with complex information.

•	 Developing the ability to optimize 
the patients' digital experience. 

The learning objective means I want to 
get more insights into how to develop the 
patient's digital experience. 

First, the insights I gained during my 
research can be translated into ways to 
deliver a digital experience. So I think I 
have reached my goal.

Second, in addition to knowing a lot of 
insights, I learned a lot of methods to 
gain the insight. For example, how to 
utilize online patient stories to conduct 
user research, design toolkits to help 
interviewers express themselves during 
interviews, etc.

Finally, I also learned that in addition to 
improving the experience of patients, for 
innovation to be applied in the medical 
field, it must be accepted by medical 
workers. So I col lected voices from 
different stakeholders. It was an interesting 
experience to learn the point of view of 
non-designers, who also know the medical 
industry best.

•	 Digging deeper into the fields of 
health context

The purpose of this goal is to hope that I 
can learn more about the medical field. I 
think I've made progress towards this goal.

First, I visited different hospitals in the 
Netherlands and learned more about the 
organization of care centre, which Chinese 
hospital doesn't have.

Second,  in  add i t ion  to  the  pat ien t 
experience, I mapped staff workflow, 
including the digital tools they use at work. 
Before the project, I had only been to visit 
General practitioners and pharmacies. 
During projects, I gradually learned about 
the Dutch healthcare system.

7.4.2 Additional learning objectives

•	 Make good use of resources

During the research process, I interviewed 
many staff and experts in the medical 
field. Thanks to my mentor for introducing 
their resource of HCPs to me. Also, I feel 
pround that most of them were contacted 
by myself. I found their email address 
online and sent multi emails proposing 
an interview. Especially the interview with 
the caregivers in AVL, I sent different files 
and even gave a presentation before the 
department leader to get this chance. 

•	 Communicating my project 
I introduced my research to various 
people throughout the project, including IT 
specialists, medical students and design 
students. Sometimes I prepared slides; 
sometimes, I used video. By speaking with 
many stakeholders and asking for their 
comments, I developed my project and 
gained a lot of confidence. I am also better 
at communicating my designs through this 
experience.

•	 Have more empathy for patients with 
cancer
I am thankful that I chose supportive care 
as my research topic. Arthur Kleinman 
has proposed four medical paradoxes, 
one of which is that traditional medicine 
places care at the heart of clinical practice. 
However, it is increasingly marginalised 
in practice, and the medical system lacks 
humane patient care (Kleinman, 2019). 
Throughout my research, I have deeply felt 
the need for patients for supportive care 
and how important it is for patients. I am 
happy that much medical staff are working 
to resolve this issue.

7.4.3 Conclusion

This graduation project was also a process 
of self-discovery for me. It lets me know 
what I like, my strengths and weaknesses, 
and where I want to go. I felt grateful I was 
dominant throughout the project, which 
means I could do what I wanted. Thanks 
for the inspiration and encouragement 
from my mentor. I hope my graduation 
project has added value for both the 
patient and the health care sector by 
giving these insights to develop a hybrid 
model. I felt proud of my dedication and 
results.
Thank you.

Best regards,
Tingwei Long



120

·Introduction ·Discover I ·Discover II  ·Define ·Develop ·Delivery ·Conclusion 


