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Abstract 

 

Breast cancer is the world’s most prevalent cancer and the leading cause of cancer-related 

death among women. The objective of this work project is to study the viability of 

building a digital clinic to support breast cancer treatment and define what it should 

comprise. By means of 21 semi-structured interviews with patients and clinicians, the 

project explores deficiencies within the current treatment pathways and evaluates the 

receptivity to a digital solution. Findings showed shortcomings in doctor-patient 

communication and difficulty navigating hospital systems. Despite some reservations 

from stakeholders, the project proved to be feasible, therefore, we evaluated the existing 

market for breast cancer support and explored implementation options for the digital 

clinic. 
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1. Introduction 

 

In 2020, there were 2.3 million women diagnosed with breast cancer and 685,000 deaths 

globally. As of the end of 2020, there were 7.8 million women alive who were diagnosed 

with breast cancer in the past five years, making it the world's most prevalent cancer. 

Globally, there are more lost disability-adjusted life years by women to breast cancer than 

any other type of cancer. (World Health Organization 2021) 

Addressing the physical demands of this disease is a fundamental part of the treatment 

process for breast cancer. However, the treatment must account for the patient's 

psychological needs as well. According to the American Cancer Society, mortality rates 

are near "26 times higher in patients with depressive symptoms and 39 times higher in 

patients diagnosed with major depression" (Satin, Linden, and Phillips 2009). Patients 

who receive a cancer diagnosis often experience various levels of stress, anxiety, and fear 

over what the future holds as well as self-image issues. A comprehensive literature review 

published in Oncology Nursing Seminars concluded that psychological health in cancer 

survivors is determined by the balance between two factors: the stress and burden posed 

by the cancer experience and the resources available for coping with this stress and burden 

(Andrykowski et al. 2008). It is crucial to address breast cancer care in a comprehensive, 

patient-centered way, which focuses on psychosocial aspects. 

 
 

Digital Health Cancer Platforms 

 

A 2021 study by the Organisation for the Review of Care and Health Apps (ORCHA) 

revealed that there were 3063 cancer-related applications available in app stores. 

Worryingly, 74% of those had not been updated in the 18 months prior to the study. This 
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indicates that the great majority have fallen behind in terms of medical updates, data, and 

usability criteria. 

The study explored those that are in line with the current medical guidelines and presented 

a few names considered good examples for supporting patients with breast cancer and 

other types of cancer. Among them are Vinehealth, OWise, and BELONG, which we 

explore later in the project. These applications focus on ensuring better communication 

between patients and their medical teams and on creating a digital space to share 

experiences. Additionally, the apps display reviewed clinical papers and frequent 

symptom lists. To the best of our knowledge, none of them focus on assisting the 

diagnosis or treatment process, and neither allow for online consultations. Hence, this 

work project explores the following research question: 

 
 

"Is a digital clinic for breast cancer treatment viable? If so, what first steps should be 

considered to build it?" 

 
 

The development of a digital clinic for breast cancer would facilitate access to health care 

in areas where it is harder to reach, allow a better organization of care and decrease 

unnecessary burdens to clinicians. For example, by cutting out unneeded hospital visits 

through online appointments. The digital clinic as we see it would introduce Value-Based 

Health Care concepts and promote clinical care delivery through Integrated Practice 

Units. Our main objective is to understand what the current deficiencies in the care 

process are, to outline what the care pathway would look like, and then, evaluate the 

receptivity from patients and physicians to a digital breast cancer clinic. 
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2. Literature Review 

 
2.1. Breast Cancer 

 

Breast cancer develops when the breast cells grow and divide at an uncontrolled and 

accelerated rate, creating a mass of tissue or tumor. Like other cancers, breast cancer can 

grow into the tissues surrounding the breast or progress to other parts of the body, forming 

new tumors - referred to as metastatic or advanced cancer. 

According to the European Cancer Information System, breast cancer represents 13.3% 

of all new cancer cases diagnosed in EU countries in 2020, making it the most frequently 

occurring cancer. It is estimated that it accounts for 28.7% of all new cancers in women. 

("European Cancer Information System" 2020). In Portugal, around 7.000 new cases of 

breast cancer are detected each year with 1.800 women dying from the disease ("Impacto 

Económico E Psicossocial Do Cancro Da Mama Em Portugal: Liga Portuguesa Contra O 

Cancro" 2021). 

The growing cancer incidence is attributed to poor lifestyle habits, such as following an 

unhealthy diet, insufficient physical activity, smoking and alcohol consumption, as well 

as genetics, hormone therapy, and exposure to toxins or radiation ("Mama | 

Champalimaud Foundation" 2022). The growing number of cancer cases is also attributed 

to increased longevity since the risk of developing cancer rises with age. These factors 

reinforce the need to invest in prevention, early detection, and control. 

 
 

Stages and Treatment Courses 

 

To determine cancer's stage, physicians evaluate its characteristics, such as where it is 

located, its size, if it has spread to nearby lymph nodes or other parts of the body and 

whether or not it has hormone receptors. Staging helps in the prognosis, deciding the best 

treatment plan, and determining whether clinical trials are a good option (Khan, Afaq, 
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and Mukhtar 2010). Breast cancer stages are expressed on a scale of 0 through IV, with 

stage 0 describing non-invasive cancers that remain within the breast ducts and stage IV 

describing invasive cancers that have spread to areas away from the breast (DePolo 2022). 

For a diagnosis to be made, screening is necessary. Screening programs began in Europe 

in the 1980s when several studies and trials demonstrated the effectiveness of screening 

for breast cancer (Deandrea et al. 2016). Breast cancer screening using mammography is 

the most common approach for early identification of breast cancer and is widely used in 

Europe (Mathioudakis et al. 2019). 

Mammography is an imaging method that is specialized for breast tissue and employs 

low-energy X-rays to screen for breast cancer in people who have no indicators or 

symptoms of the disease. In most screening programs, mammography consists of two X- 

ray images of each breast and a double reading. This process allows for the early diagnosis 

of malignant tumors before they spread (Mušić and Gabeljić 2019). 

With the final results and the process of the diagnosis done, when deciding the best 

treatment path, physicians analyze the stage and grade of cancer, as well as the general 

health of the patient. Doctors specializing in various areas of cancer treatment, such as 

surgery, radiation oncology, and medical oncology, collaborate with radiologists and 

pathologists to develop the patient's treatment plan. These are commonly referred to as 

multidisciplinary teams. Other healthcare professionals on cancer care teams include 

physician assistants, oncology nurses, social workers, pharmacists, psychologists, and 

dietitians. 

When deciding on therapies, the primary treatment is often surgery (Cleveland Clinic 

2022). It can be breast-conserving surgery (BCS) also called lumpectomy, where only the 

cancerous lump is removed, or modified radical mastectomy (MRM), where all breast 
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tissue is taken out. It is common that after a surgical intervention, patients undergo 

chemotherapy, radiotherapy, and in some cases, hormonal therapy. 

These adjuvant therapies, meaning after-surgery treatments, are crucial to managing 

early-stage breast cancer, lowering the recurrence risk, and eliminating remaining 

malignant cells in the body. 

 
 

Psychological effects 

 

With the increasing cancer prevalence, several studies have been developed to understand 

the psychological and social effects that a diagnosis generates for patients and others 

involved. 

According to the Journal of Breast Health, the prevalence of psychiatric disorders in 

breast cancer patients who experienced surgical procedures ranges from 29% to 47% 

(Cleveland Clinic 2022), without any significant difference between those who 

underwent breast-conserving surgery and those who underwent radical mastectomies. 

The main reasons why breast cancer patients suffer from psychological problems are 

uncertainty about the treatment, physical symptoms, fear of recurrence and death, body 

image, changes in female identity and sexuality, difficulties in daily activities, family 

problems, and lack of emotional support (İzci et al. 2016). 

For patients developing psychological problems during treatment, it is harder to develop 

coping methods and it becomes increasingly difficult to build social interactions. These 

negatively affect the course of the disease, reduce treatment compliance, and increase the 

length of hospitalization, leading to increased treatment costs. (Ganz 2008). Therefore, it 

is extremely important to focus on psychological support through the treatment course. 
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2.2. Market Overview 

 
 

For the sake of this analysis, we describe digital health as the usage of digital health- 

improving technologies (World Health Organization 2021). 

Whether from medical systems, mobile devices, wearables, or sensors, healthcare has 

become more digital and data-driven (Kostkova et al. 2016). 

The first 100% online treatments offered via the internet were launched at the end of the 

1990s, but the trend of online treatment has grown in recent years (Stoll, J. et al., 2020). 

Treating clients online has several unique advantages: gives control to the client, it is 

flexible and accessible, provides fast help, is also an important solution for long waiting 

times and it contributes to the reduction of stigma and to reaching isolated groups 

(Fagherazzi et al. 2020). In addition, it enables professionals to live and work around the 

world. 

Many scholars have shown that the adoption of new technologies in healthcare, to a large 

extent, is influenced by the characteristics of the individuals related to the technology. 

Knowledge, beliefs, and expectations of individual healthcare professionals and clients 

have a great influence on the acceptance and success of the implementation of e-health 

technology (Carlqvist et al. 2021). Expectations, and future-oriented abstractions, are 

among the most important research objects for scholars (Borup et al. 2006). 

Overall, medical treatment in Portugal is of high quality, being ranked by the Euro Health 

Consumer Index in 2018, as the 13th best healthcare system in Europe ("Euro Health 

Consumer Index 2018" 2018). This annual index assesses the health systems of 35 

European nations from the perspective of the customer. Portugal, through the Directorate- 

General of Health, has contributed to the Health Consumer Powerhouse study. 

Portugal's EHCI score has risen consistently, reaching 754 points in 2018, 31 points 

behind Germany, and 23 points ahead of the Czech Republic. The criteria for the 2018 



Group Part 
 

and 2017 EHCI have been tightened even further, suggesting that Portugal's ranking has 

gained weight. European healthcare is continuously improving child mortality rates, as 

well as survival rates for heart disease, stroke, and cancer. Patient choice and involvement 

in care and decision-making are becoming increasingly important. 

 
 

2.3 Market Players 

 

The Portuguese health system is comprised of three coexisting systems: the National 

Health Service (SNS), unique social health insurance plans for specific professions 

(health subsystems), and private health insurance. 

The most recent data on hospital counts in Portugal are for 2019, provided by the National 

Statistics Institute - INE, which indicates a total of 238 hospitals in that same year 

(Instituto Nacional de Estatística 2019). This figure comprises 108 public hospitals, 127 

private hospitals, and 3 hospitals in public-private partnerships. 

The Portuguese National Health Service (Serviço Nacional de Saúde or SNS) administers 

public hospitals, while large private healthcare corporations run private hospitals. The 

SNS healthcare system is residence-based and open to all legal residents, comprising the 

entire range of primary and differentiated healthcare. 

It is completely free for anyone under the age of 18 and over the age of 65, and health 

care is heavily subsidized. There are health centers and public hospitals in Portugal's 

public health framework. The health centers offer primary care consultations with family 

doctors as well as general care services. In contrast, hospitals offer specialty 

consultations, examinations, hospitalization, and several other more complex medical 

interventions. 

Despite the benefits of the public health system, the speed of access to medical care and 

the impossibility of choosing a doctor is among some of the reasons why users prefer 



Group Part 
 

private health service. As such, and due to the lack of timely response provided by the 

national health service, about 40% of the Portuguese population pays for health care in 

the private sector (Lusa 2021). 

Within the possibilities of choice of medical facilities for the treatment of breast cancer, 

Portugal has some that stand out for their effectiveness, technology used, and success 

rate. Among these are the Champalimaud Clinical Center, which had its Breast Unit as 

the first one to be certificated by ITALCERT in Portugal; the Portuguese Oncological 

Institute – IPO, a public facility, which has significant social, medical, technological, and 

scientific resources, and is highly appreciated by patients and families, who emphasize 

and respect the humanistic delivery of health care, which is a distinguishing feature of 

this institution. 

As previously mentioned, screening is a fundamental part of the process of diagnosing 

the disease. In this sense, it is important to highlight the great work done by the 

Portuguese League Against Cancer (LPCC). The League was established on April 4th, 

1941, at Francisco Gentil's suggestion (Guldager et al. 2021). It is a national organization 

noted for supporting oncology patients and their families, promoting health and cancer 

prevention, and advancing oncology research and training. The growing emphasis on 

patient care and early illness diagnosis resulted in the development of one of the league's 

greatest initiatives: the National Breast Cancer Screening Program. Presently, the LPCC 

is in charge of most population-based breast cancer screenings in Portugal. 
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2.4 Challenges 

 
 

Taking what was in the past decades the largest endemic, epidemic, and pandemic 

outbreaks, and reflecting on the impacts they have had on the population and medical 

advances, we realized that during the covid-19 pandemic there was a growing need for 

the introduction of digital solutions, given how infectious the virus was. In 2020, 18.5 

million non-face-to-face consultations were performed in primary care, more than double 

the previous year's total. According to SNS statistics, 9.3 million distant consultations 

were done in the same units by May 2021, representing an almost 60% increase over the 

same timeframe ("Transparência" 2022). 

In addition, it showed an opportunity to progress in terms of data collection and 

administration. However, the lack of connection between databases during that period, 

where consults were made through specialized phone lines, meant that the online 

screening of individuals suspected of carrying the virus did not consider medical records 

in electronic form and other health-related data. Even with the opening left by the 

pandemic for integrating more technology into healthcare, there are still many challenges 

when it comes to this matter. 

Consumers are now more aware of the ease, speed, and efficiency with which they can 

take care of everyday matters without inconvenient trips or wasted time. These 

expectations apply equally to healthcare delivery. As a result, digital platforms providing 

healthcare services will have to redouble their efforts in trying to meet these requirements, 

especially given the fact that new technologies are often slowly embraced and accepted 

by the general population (Lennon et al. 2017). 

Another difficulty that many businesses confront is professionals who are reluctant to 

change throughout the digitization process. As a result, it is critical to assess the amount 
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of openness of the management team, service, and clinical personnel, address concerns 

about the process, and demonstrate the benefits of adapting. 

Furthermore, there are many risks associated with the release of confidential patient and 

healthcare institutional data. To fully realize the benefits of digital health, patients and 

clinicians should trust digital technologies to keep health information private and safe 

(Fagherazzi et al. 2020). To preserve patient privacy, the most advanced data security and 

encryption solutions must be used. Patients must be informed of the privacy choices they 

make to guarantee data security and avoid revealing sensitive personal information. 

Finally, perhaps the biggest and most difficult barrier to overcome, which raises several 

questions among professionals about the viability of digital solutions in healthcare, is the 

lack of physical contact between the patient and the medical doctor. Studies done on this 

issue have revealed that the lack of physical examination, as well as a loss of physical 

presence and touch, harms provider-patient communication, patient willingness to 

express concerns about their treatment, and, ultimately, patient health outcomes (Gomez 

et al. 2021). 

2.5 Definitions and Concepts 

Electronic Health Records 

 

An electronic health record system (EHR) contains patient-centric, electronically 

maintained information about an individual's health situation, focuses on tasks and events 

directly related to patient care, and is optimized by clinicians. 

EHRs were formulated to integrate multiple electronic medical records, to be collected 

over time, and to be comprehensive. EHRs facilitate the optimal management of an 

individual's health and allow sharing of information between all authorized providers. A 

patient should be able to enter any healthcare setting, provide authorization, and then 
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consult with any provider who has immediate access to his complete health record 

(Ambinder 2005). EHRs promote connection and transparency between the patient, 

clinics, imaging centers, hospitals, health plans, and pharmacies in a confidential, secure, 

and standardized manner. 

Specifically, in cancer care, EHRs facilitate collaborative approaches among physicians 

and enhance the tracking and monitoring of quality care. In oncology, there is a staggering 

amount of data that is collected and needs to be communicated among clinical teams. 

Using EHRs will enhance the decision-making process, decrease medical errors and 

facilitate the communication of decisions to all involved. 

 
 

PROMs and PREMs 

 

Patient-Reported Outcome Measures (PROMs) are reports of the status of a patient's 

health condition that come from the patient himself. These reports are designed with 

patients and clinicians for specific diseases or general health and quality of life. PROMs 

questionnaires address the pre-and post-treatment period and are meant to be applied over 

time. Condition-specific PROMs are particularly useful for clinicians to understand their 

patients' problems, assess the effectiveness of an intervention, and provide more 

personalized care (Withers et al. 2020). PROMs questions are usually multiple-choice, 

with most questionnaires having a scoring system that helps understand different areas of 

health and well-being. 

Patient Reported Experience Measures (PREMs) address the patients' experience while 

receiving care and promote service improvement by reporting on objective patient 

experiences. PREMs consider the impact of the process of receiving care on the patient's 

experience, such as communication and timely assistance. When combined, PROMs and 

PREMs provide the patients' perception of both the process and outcome of care. 
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ICHOM 

 

A major challenge in Value-Based Health Care is the lack of these standardized outcome 

measures, blocking optimal monitoring and comparison of health care quality. To address 

these challenges, the International Consortium for Health Outcomes Measurement 

(ICHOM) works towards systematic outcome measurement by developing "standard 

sets" for specific medical conditions. These sets include outcomes on which international 

working groups, including experts and patient advocacies, have agreed by consensus. To 

date, ICHOM has developed 39 standard sets, one of which is for breast cancer. The 

implementation of these outcome sets facilitates standardization and promotes 

benchmarking across different settings, organizations, and countries ("Patient-Centered 

Outcome Measures" 2020). 

The ICHOM breast cancer standard set encompasses survival and cancer control, the 

disutility of care, such as treatment complications and reoperation, and the degree of 

health outcomes, including depression, sexual dysfunction, and pain. 

According to the Consortium, the standard set represents what matters most to patients 

with breast cancer. 

 
 

Integrated Practice Units 

 

IPUs are described as "organized around the patient and providing the full cycle of care 

for a medical condition, including patient education, engagement and follow up. IPUs 

encompass inpatient, outpatient, and rehabilitative care as well as supporting services". 

(Porter and Teisberg 2006) IPUs have been presented as a framework to reform 

multidisciplinary teams and help health providers deliver greater value. 

There are four key elements in assembling an IPU. The first is defining the condition and 

set of related conditions, including comorbidities, as well as the patient needs, and all the 
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processes involved. The second element is assembling a multidisciplinary team with both 

clinical experts and patient support personnel. The third key element is to create 

mechanisms that support care integration across the team. These mechanisms include 

having designated facilities, a common scheduling system, common administrative 

infrastructures as well as a leadership team focused on managing the IPU as a unit, not 

tied to specialties or departments. The fourth key element is to develop mechanisms to 

measure costs and outcomes and to design processes that enable data integration. 

 
 

Specifically for breast cancer, care delivered through an IPU connects clinicians such as 

surgical oncologists, medical oncologists, radiation specialists, reconstructive surgeons, 

pathologists, and radiologists, who are supported by specialized nurses, pharmacists, 

social workers, dietitians, and others. Ideally, these professionals are co-located in a 

single breast cancer center with unified scheduling and coordinated after-hours care. 

 
 

As defined by Porter and Lee, in an IPU, personnel assume responsibility for engaging 

the patients and their families and working together to maximize the patient's outcomes 

as efficiently as possible. They specialize in the condition, trust one another, and 

coordinate to optimize time and resources. Clinicians meet frequently, both formally and 

informally, and review their performances together. Armed with data, they work to 

improve care, establish new protocols and find better ways to engage the patients, like 

group visits or virtual interactions. As referred, IPU members are ideally co-located to 

facilitate communication, collaboration, and efficiency for the patients, but they work as 

a team even if at different locations. 

There is a complete cycle of care, covered through the IPU model, from prevention 

through early detection, diagnosis, treatment, recovery, and rehabilitation through long- 
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term health sustainability. Even when the care path differs, there are common aspects in 

the care delivery, such as who engages with the patients at each stage and what to measure 

to assess success. 

 
 

3. International References 

 
 

Even though there are no digital cancer clinics in Portugal at the present moment, there 

are international projects worth exploring. 

The first is Vinehealth, a digital health startup that uses technology to support patients 

across a wide range of cancers. It leverages AI and behavioral science to optimize cancer 

outcomes through patient-generated data. The app enables patients to track their 

medication and appointments, and monitor symptoms, mood, and activity levels. It was 

founded in 2018 and is part of the Digital Health London Accelerator program. 

Vinehealth works with oncologists, specialist cancer nurses, and patients, offering 

personalized support while gathering patient-reported outcome data, later used for drug 

development and clinical trials. The platform also acts as a channel through which 

patients can be remotely monitored by their clinicians as they provide feedback on 

symptoms and report on treatment side effects. 

 
 

Specific to breast cancer, there is OWise, a mobile app and website created to help 

patients feel more in control from the beginning of their diagnosis. 

OWise was created by Dr. Anne Bruinvels, an expert in personalized medicine, and her 

brother, David Bruinvels, a physician who specialized in oncology. Anne worked as 

Executive Director at the European Personalised Medicine Association, where she 

realized that the experience of cancer patients following diagnosis was much poorer than 

it needed to be. David owned a breast rehabilitation clinic and became aware that the 
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patients were strongly asking for support. OWise addresses these points by informing and 

supporting the patients through treatment and recovery, to improve both patient 

experience and clinical outcomes. 

The platform allows patients to enter and view their upcoming appointments, record or 

take notes during consultations, look up medical terms, track their side effects, and store 

photos. These features help patients monitor their well-being over time and improve 

communication with their medical teams, which in turn will be able to provide prompt 

and more personalized care. 

OWise was selected by the NHS (England) Innovation Accelerator and used as a case 

study by the National Institute of Health and Care Excellence (NICE). It has undergone 

significant scientific validation, resulting in collaborations with academic researchers and 

publications in peer-reviewed medical journals. 

 
 

Lastly, we looked at BELONG, a digital platform whose mission is to improve the 

patient's quality of life and care, through technology, data, and AI. It is the largest network 

for patients with cancer and their caregivers. Through this app doctors and clinical experts 

can address patient questions in matters of oncology, radiology, and research. 

BELONG offers a Care Planning and Treatment Management feature, which gives 

reminders and helps patients prepare for subsequent steps. The goal is to help them 

understand what worked for others in similar situations, decide on relevant alternatives, 

and make informed decisions, according to each treatment stage. There is also a Digital 

Binder where the medical records are digitally organized and can be easily shared with 

designated caregivers and medical professionals. 

Among the most relevant features of this app, there is a Clinical Trial Matching Service, 

which uses machine learning and specific clinical trial algorithms to analyze and notify 



Group Part 
 

patients of suitable clinical trials around the globe. Lastly, there is an Interactive Patient 

Community where users are able to share their specific needs, personal experiences, and 

tips, supporting one another to cope with daily challenges and recovery. 

BELONG is used by the Israeli Ministry of Health, most of the top pharma companies, 

and many patient associations. It has contributed to global cancer research and published 

several papers in leading peer-reviewed journals. It recently won Best App & Software 

for Patient Engagement and Research at the MedTech Visionaries Awards in 2021 and 

Best Use of Artificial Intelligence at the Health Tech Digital Awards in 2020. 

We will revisit some of these digital clinics later when discussing financing options and 

the features for the platform. 

4. Methodology 

Selection of Methods 

 

As previously stated, this work explores the viability of opening a digital clinic for the 

treatment of breast cancer which would require the support and validation of healthcare 

institutions, medical professionals, and, of course, openness from patients. In this sense, 

the stakeholders are the major providers of information about how the current system 

works for breast cancer care. They are also a way to understand public receptivity 

regarding a digital solution, which, as we have already seen, can generate distrust. 

The data collection technique used was semi-structured interviews with medical doctors, 

patients, and patient relatives. To encourage interviewees to share personal experiences 

and ideas, the questions were largely open-ended, such as 'what' or 'why' queries 

(Saunders, Lewis, and Thornhill 2019). 

Due to the stakeholders' different expertise and knowledge, three distinct interview guides 

were developed. One for the physicians, one for the patients or former patients, and one 
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for the non-patients who have a family history or contact with someone with breast 

cancer. Even though the interview guides are substantially different, there are common 

questions among them. The following categories were included in all three guides: 

• Deficiencies in the current breast cancer treatment process 

 

• Adherence and trust in a digital clinic 

 

• Advantages and drawbacks of the project 

 

 

The interview guides for clinicians, patients, and non-patients can be found in appendixes 

1, 2, and 3, respectively. 

 
 

Study Sample 

 

Our study population consisted of seven clinicians, eight breast cancer patients, and six 

non-patients. The clinicians had diverse medical specialties, one anaesthesiologist, one 

immunologist, one general breast surgeon, one hematology resident, one radiologist, and 

two general practitioners, working in the private and public systems. The cancer patients 

were women between the ages of 38 and 77, also treated in both private and public 

hospitals. The entire sample is Portuguese and was also treated in Portuguese hospitals, 

except for one former patient who was treated in England. Further sample details can be 

found in appendixes 4, 5, and 6. 

 
 

Research Design 

 

The interviewees were asked to take part in individual semi-structured interviews with 

mostly open-ended questions and some descriptive research questions. The interview 

guides were developed to help conduct the interviews yet allow the conversations to 

develop without restraints. The interviews took place in October and November 2022, in 
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person and through video calls, lasting between 30 and 80 minutes, depending on the 

interviewees' availability and openness. 

 
 

5. Findings 

 

 

5.1 Insights from physicians 

 

Since physicians have the most knowledge about the disease, the treatment pathways, and 

the way the current health system deals with patients, both in terms of the treatment 

provided and the social component that supports it, they were the first group that we 

decided to analyze. 

In the first approach, trying to understand how receptive doctors would be to working in 

a digital clinic, we received contrasting responses. Although no physician confirmed to 

not feel comfortable working in a digital clinic of this kind, their answers varied between 

those who were very open to a solution like this and those who were reluctant, stating that 

their availability would depend on the role they would have in the clinic, guaranteeing 

that they would not do it as a full-time job due to the risks and insecurity that a project 

like this could fail. 

 

“Depends on the type of intervention I would have.” 

 

“I’d be comfortable working in such a platform as long as it is implementable.” 

 

 

Lack of psychological support 

 

When asked about the weaknesses within the current process of breast cancer treatment, 

there were several flaws pointed out by the clinicians. They started by pointing to the lack 

of psychological support available, both during treatment and aftercare. Many included 

themselves as responsible for this deficiency, admitting that often they do not mention 
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this option to their patients. According to them, it happens mostly because psychology 

consultations are not affordable for many, and other times because they feel that they 

could be more present in giving psychological support but then the high workload 

received does not allow them to do so. According to the insights collected, this is 

especially relevant outside the bigger cities. Medical specialists said the following: 

 
 

“To be improved in the treatment of this pathology, I would point out the lack of 

psychological support given to patients, for which I am partly responsible. This gap 

happens especially outside the big cities”. 

 
 

“In my hospital, at the present moment, we should improve the time of response to 

programmed reconstructive surgery and psychological follow-up.” 

 
 

Difficult access to treatments, especially outside bigger cities 

 

Then the difficulty of access to treatment for certain groups of patients was mentioned. 

Given that breast cancer shows a significant incidence rate and has associated mortality 

risks, patients of course want the best possible treatment for themselves. The truth is that, 

on the one hand, the best hospital references at the public level are located in bigger cities, 

limiting access to patients who are located in other regions of the country, some of them 

quite isolated. On the other hand, private clinics, foundations, or hospitals work with 

prices that do not allow all patients to consider them a possibility. 

 
 

“To be improved in the treatment of this pathology is the speed and general ease of 

access to treatment.” 
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Longer response time and lack of organization 

 

The last two topics discussed were somewhat related. As previously explained, the 

Portuguese National Health Service often has a long response time, causing 40% of 

Portuguese citizens to seek private care. The physicians' testimonies corroborated this 

situation. In their opinion, there is an extensive workload, deficiencies in databases and 

administrative systems, and overload in the SNS, which does not have enough medical 

personnel for patient care, making it impossible to provide a timely and effective response 

to patients. 

 
 

“We should decrease the response time on several levels, especially in programmed 

reconstructive surgery.” 

 
 

Perceived advantages of the digital clinic 

 

After being introduced to the project, physicians were asked to share their thoughts about 

the clinic, perceived advantages, and concerns. Something that made us extremely 

satisfied was that many of the perceived advantages corresponded to the solutions we 

have thought of. This means that the project features we want to introduce are aligned 

with filling the gaps in the current healthcare system. 

 
 

Easier access to healthcare 

 

Regarding benefits for the patients, most clinicians pointed to the fact that the digital 

clinic would facilitate general access to health care, and ease the diagnosis and treatment 

process, in particular for patients that are currently living in underserved areas. 
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“It would be convenient for the patient, especially outside the big centers, if it could 

facilitate access to diagnostic and therapeutic means.” 

 
 

Better doctor-patient communication 

 

Some doctors also mentioned that a digital framework could facilitate communication 

between physicians and patients, allowing for more immediate contact with health 

professionals who could clarify the patients' doubts, even in the absence of the oncologist 

doctors responsible. Patients could feel more included in their treatment process and in 

control of their medical information, by having easy access to all their exams, 

appointments, and treatment schedules. One doctor, a hematologist, mentioned the 

reduction of unnecessary hospital trips and the possibility for patients to quickly speak to 

a doctor on call who would clarify their doubts without having to book an appointment. 

 
 

“Better communication with the possibility of discussion about the problem and 

options. Furthermore, easier access to a doctor who can clarify doubts without having 

to book an appointment.” 

 
 

Improved management for clinicians 

 

Regarding the advantages of the digital clinic to the physicians themselves, the doctors 

interviewed mentioned the unification of medical information, exams, and procedures in 

one easily accessible place. This would increase efficiency, making it possible for 

clinicians to have more time available for consultations and patient support. Currently, a 

significant portion of their working hours is dedicated to managing paperwork. 
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“For the medical doctors it would organize all medical information in one smart 

platform, which I believe doesn’t happen very well at the moment.” 

 
 

They also recognized that the platform would deliver valuable information regarding 

improvement areas, through the analysis of PROMs and PREMs results, and would 

facilitate more informed discussions about current problems and options going forward. 

Finally, some physicians pointed to the fact that the clinic would promote coordination 

between all different specialties involved in patient care. 

 
 

Reservations from the physicians’ point of view 

 

Physicians were asked to share their concerns about the implementation of the digital 

clinic and its potential downsides. Despite showing a generally positive attitude towards 

the ideas presented, many were reticent about its viability due to some aspects we will 

now explain. 

 
 

Loss of personal contact 

 

The most common reservation was the loss of personal contact between the patient and 

his medical team. We expected that this concern would come mostly from the patient's 

perspective, who would require physical contact with the physician to feel confident that 

they are being well accompanied. However, our expectation was incorrect. 

Medical doctors were quite reticent about the fact that there would be no physical contact 

between the doctor and the patient if the clinic were to be developed in a completely 

virtual way. They believe that the quality of the consultations and the patient's trust in the 

medical team handling the case would be compromised. This was the most common 

reservation. As one physician put it, 
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“My biggest concern is the loss of contact between doctor and patient, especially in the 

first conversations with the patient which are key to feel the pulse and get to know the 

kind of patient we have in front of us”. 

 
 

Inability of patients to navigate a digital platform 

 

The second most common concern appointed by the physicians was the possible inability 

of patients to navigate the treatment process digitally. When attempting to assess the 

patients' readiness for a digital solution, physicians believe that many still do not feel 

comfortable choosing a digital platform as their primary source of diagnosis and 

treatment. In their view, patients would look at a digital solution as a complement or 

second option to traditional treatment. 

 
 

“I believe the targeted group still privileges a traditional relationship with their doctor 

and resorting to a digital platform would be a second option for them.” 

 
 

Health Data Privacy concerns 

 

Additionally, three physicians expressed concerns regarding the protection of medical 

information. The subject of data privacy has been of increasing concern over the years, 

even greater when it comes to medical information. Any system failures leading to the 

release or loss of medical data have a tremendous impact on both the company and 

patients. 

 
 

“Data rights are one of my biggest concerns about the implementation of this project.” 
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In addition to the set of questions we had prepared for the interviewees, one physician 

suggested that we found extremely relevant for future research. He shared with us that, in 

his opinion, it would be best to evaluate the project and how it can contribute to treatment 

quality after implementation. In addition to qualitative research questionnaires, we should 

do a comparative analysis between the results of diagnoses and treatments done through 

the digital platform and those done through current health systems. 

 
 

“Evaluation of the implementation of the platform would have to be done for quality of 

healthcare. By patient inquiries and diagnosis/treatment results in comparison to the 

classical intervention.” 

 
 

The interviews were conducted to gain a better understanding of the perspectives of the 

individuals involved in the process of treating breast cancer, that is, healthcare 

professionals, patients, and patient relatives. About the physicians' interviews, we noticed 

that, at a certain point, even though we were interviewing new professionals, no new 

dimensions were being added to the discussion. Their opinions throughout the interviews 

were quite homogeneous. We believe that this could be explained by the fact that we did 

not get a sample as diverse as we intended to, and that the circumstances of the physicians 

interviewed were similar, both in terms of geographic location and the type of institutions 

where they work. For these reasons their perspectives often converged. We considered 

that the saturation point had been reached and decided not to interview more clinicians 

and rather focus on the interviews with patients and relatives. We believed that with 

patients there was the possibility of listening to more diverse experiences and collecting 

more insights. 
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6. Discussion 

 

We will now introduce the features and menus we have developed to include in the 

platform, both from the patients' perspective and the physicians' perspective. We will 

explain the intention behind each feature and their functionalities. This will help users 

and stakeholders understand our idea and demonstrate that although some patients might 

be reluctant to use a digital platform, access should be intuitive. Additionally, we discuss 

the approaches to be considered in the business plan and the significance of having the 

digital clinic function as an Integrated Practice Unit. Finally, we discuss which subjects 

should be deepened in a future analysis in order to successfully implement the clinic. 

 
6.1 The platform 

 

After gathering information about the needs that the stakeholders presented, we structured 

the platform in a way that could address them. The platform would be available in a web- 

based format to facilitate video conferencing and viewing of medical exams, and also as 

a mobile application, allowing faster and more convenient access to the patient. 

 

From the patient’s perspective 

 

 

1. Medical reports and exams - Digital Binder 

 

Through this menu the patient will be able to access his digital diagnosis reports, previous 

medical history that is considered relevant, the exams performed under the clinicians’ 

recommendations and his medical prescriptions. Below we will also explore the reasons 

for integration of EHRs in the clinic’s platform. 
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2. Next appointments 

 

2.1 Exams 

 

2.2 Consults 

 

2.3 Treatments 

 

Under “Next Appointments”, the patient will see the time and location, either online or 

in person, of his future appointments as well as a brief introduction of who his medical 

doctor is at each stage. The platform will also show the patient what the main intent of 

the consultations is and what he can expect. 

 
 

3. Book a call 

 

Through this menu, the patient will be able to book a quick consultation with a medical 

doctor, depending on his specific needs. This physician could be his main clinician, a 

gynecologist, phycologist, dietitian, or general practitioner. The purpose of this menu is 

to answer the patients’ concerns as quickly as possible, avoiding unnecessary hospital 

visits. 

 
 

4. Patient forum 

 

The patient forum is a digital space where patients will be able to connect, share their 

experiences and support each other through the treatment path. On a weekly basis, there 

will be scheduled group calls, led by a medical specialist, to either address specific topics 

on radiology, hemotherapy, nutrition, surgery options, among others, or answer patient 

questions directly. We will explore the reasons for and advantages of integrating this 

forum in the platform below. 

 
 

5. How am I feeling 
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On this menu, patients will be able to report on their symptoms and treatment side effects. 

There will be medical reports and studies available on the usual symptoms and side effects 

of the disease so that the patient will be well informed before even experiencing any of 

them. In the case of their appearance, the patient, by being informed, will not have the 

same level of anxiety that he would have in the case of not being aware of them at all. 

The objective here is to facilitate communication with the medical doctors and promote 

patient awareness. 

 
 

6. Digital pharmacy 

 

The clinic will be connected to the National Pharmacies System, making it easier for the 

patients to save their prescriptions digitally and get them dispensed. On this menu the 

patient will  be able to see the medications he  is supposed to take  at which time. 

Optionally, the patients will be able to set alarms working as medication reminders. 

 
 

7. PROMs and PREMs 

 

Lastly, under this menu, the patients will be asked to answer PROMs and PREMs 

questionnaires at the appropriate time points, which will be measured according to the 

ICHOM standard set. Below we will explore the advantages of measuring treatment 

outcomes and explain how to adopt the ICHOM standard set. 

 
 

From the physician’s perspective 

 

 

1. Patients 

 

Through this menu, all physicians working at the clinic will be able to access the full 

picture of their patient's journey. This will include medical records, planned 
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appointments, medical prescriptions, reported symptoms, and treatment plans. This 

will give the medical doctors a complete understanding of each patient's situation, 

assist them in preparing for the appointments, and facilitate discussion among the 

clinic team. This feature will be useful not only to provide the physician with all the 

clinical information about the patient but also for better organization and to decrease 

time wasted during consultations. In addition, it allows all doctors to have the same 

level of information about the patient's case at multidisciplinary team meetings. 

 
 

2. Schedule 

 

Under this menu, physicians will access all their commitments. Including patient 

consultations, general meetings with other medical doctors and overall time to be 

dedicated to clinical work. 

 
 

3. Medical Forum 

 

Similarly to the Patient Forum, physicians will have a digital space to communicate with 

each other outside the meetings. This forum would be used to share medical information, 

changes in legal procedures, relevant clinical trials, and medical breakthroughs. It could 

also work as a complement and support channel to the regular general meetings. 

 
 

4. Outcomes 

 

Under this menu physicians will be able to access the results of the PROMs and PREMs 

questionnaires filled out by the patients. The objective is that physicians will study and 

discuss these outcomes with each other, allowing them to make informed discussions on 

how to improve techniques and treatment approaches. 
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EHRs in the breast cancer treatment process 

 

As mentioned, the clinic wants to ensure patients have all their medical information 

gathered in one place, let us call it a Digital Binder. The objective is to release 

responsibility from the patients and to support the workflow of medical teams. The 

advantages of EHRs were already explored in the literature review, however, there are 

specific challenges in oncology care that determine the most important features to adopt. 

The Association of Community Cancer Centers recently conducted a study regarding the 

features that oncology practices consider most necessary in EHRs. The respondents 

reported on the following: care coordination among an increasing number of sub- 

specialists, symptom management, and screening services. According to them, these 

should be the investment priorities. Assuming implementation of EHRs in the clinic, we 

found the following products to be the most interesting in the market: Oncology EHR 

developed by CureMD, MOSAIQ by Elekta and OncoEMR developed by Flatiron. 

 
 

Oncology EHR offers cloud-based customizable EHR, billing, scheduling, and practice 

management solutions. It includes multiple automation features to improve workflows, 

including monitoring lab work to ensure chemotherapy plans are adjusted to hepatic or 

renal adversities, as well as improved chemotherapy ordering efficiency and imaging 

analysis. 

 
 

MOSAIQ is also an EHR management system designed specifically for oncologists. 

Users report that it is easy to use for both administrators and clinicians and that it is ideal 

for practices looking for a flexible and scalable solution that lives up to the current market 

challenges. 



Group Part 
 

Lastly, OncoEMR, a cloud-based electronic health record that optimizes oncology 

workflows. The platform performs data analytics, features a patient portal, and supports 

integrated billing management. It also integrates evidence-based oncology pathways in 

the clinical workflow which supports clinicians' decision-making. 

 
 

Integrating PREMs and PROMs 

 

Given the importance of measuring the patient's care experience and its outcomes, the 

digital clinic will integrate PREMs and PROMs questionnaires, allowing comparison to 

other organizations and promoting continuous service improvement. 

The clinic would implement the aforementioned ICHOM Set of Patient-Centered 

Outcome Measures for Breast Cancer, which include depression and anxiety, body image, 

vaginal symptoms, physical, emotional, cognitive, and social functioning, ability to work, 

and overall well-being. Appropriately, these outcomes match the most frequent symptoms 

and side effects described by the patients we interviewed. All the basic information 

needed to implement the standard set is provided by ICHOM and additional 

implementation support is offered if required. 

 
 

Patient Forum 

 

Oncological patients are increasingly seeking assistance on internet cancer forums. A 

forum is a place for online discussion where people can share their experiences, ask 

questions, clear doubts, or simply talk about matters of mutual interest. In the specific 

case of supporting cancer patients, the platform must have such a solution available. One 

of the problems that patients going through oncological diseases face is incomprehension 

from those around them, for not sharing the same experience. Research on the subject 

shows that members of these forums are often the relatives or friends of patients, who are 
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seeking help from other patients and health professionals on how to best support the 

people in question. In the framework planned for the platform, the forum will be 

accessible to patients, and anyone whom they grant access, like relatives and friends, as 

well as healthcare professionals. In the circumstance where there are topics of a more 

sensitive nature and members are unwilling to address them openly, there will be the 

possibility to later move to a private forum with only selected members. 

 

 
6.2 Working as an IPU 

 

As we could see from the testimonies of the medical doctors, even those whose area of 

specialty was not oncology, in most cases, were aware of the treatment paths for breast 

cancer. This happens because cancer, with special attention to breast cancer, is a disease 

where the intervention of a medical team from several specialties is necessary, including 

hematologists, radiologists, physiotherapists, and pathologists, among others. 

Because IPUs use a patient-centered approach, they not only treat the disease but also the 

associated symptoms and comorbidities. With this approach, we can see some of the 

current problems reported by the patients being solved, such as the lack of support and 

information at the clinical level, and also the side effects that many of them suffered due 

to the treatments, which could have been foreseen and shared by the medical teams 

responsible for their case. 

Moreover, IPUs are responsible for involving both patients and their families in care 

(Gupta 2016) such as through therapy, promoting compliance with treatment, and 

assisting essential changes in lifestyle patterns such as diet, smoking cessation, or weight 

management. All these changes, added to those already experienced by the patients 

throughout the diagnosis and treatment, have a great impact on quality of life and well- 

being. It is necessary that the patient feels that he or she is not going through this journey 
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alone and that he or she is surrounded by those who are most important, not only as extra 

support but as an integral part of the process they are going through. 

In addition to the approaches taken by an IPU that were already mentioned, one of the 

key features of this framework that we would like to see implemented in the digital clinic 

is the frequent meetings between multidisciplinary teams for follow-up of each case. It is 

essential that these meetings are not only made for an initial situation point in which the 

diagnosis is formulated but that they take place throughout the treatment to predict and 

avoid unpleasant situations for the patients and where various perspectives add value to 

the care provided. 

 

 
6.3 SWOT Analysis 

 

To gain deeper insights into the project and its characteristics, we proceeded with the 

development of a SWOT analysis. This was developed through research on the current 

digital context and using the insights provided to us by the study groups in the interviews. 

This allowed us to discover key internal and external forces as well as strategy and 

planning tools for the platform, which will be analyzed throughout the discussion. 

 
 

Internal factors: 

 

Strengths 

 

• Time-saving for both medical staff and patients. The impacts of time savings for 

doctors and patients per consultation have been studied in the digital context, 

ensuring that the quality of consultations is not impaired by this variation. With a 

digital solution, the process in which doctors have to spend time filling in 

paperwork can be simplified, giving doctors more time to see patients. 
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• Patients are using online health data to acquire information about specialists, 

hospitals, and health clinics, as well as to schedule consultations. In this way, they 

are more open to digital solutions when they find them. 

• Data is everywhere and can be used for many purposes, including trend analysis 

and forecasting. Big data in healthcare delivers various benefits, including 

decreased rates of mistakes owing to incorrect medicine prescriptions or dosage, 

preventative treatment, and hospital facilities management. 

• Avoids unnecessary exposure to the virus and other diseases, especially because 

during cancer treatment the patient´s immune system is fragile. 

• Access to data via digital technologies provides clinicians with a more holistic 

perspective of patient health while providing individuals greater control over their 

health. 

 
 

Weaknesses 

 

• Senior patients experience more difficulties navigating a digital environment. 

 

Although breast cancer shows higher incidence in women between the ages of 40 

and 60, the difficulty that more senior patients have in interacting with digital 

platforms is a cause for concern. 

• In digital transformation there is often a lack of interaction and integration 

between different systems, as well as a lack of uniformity across different 

healthcare companies. It can happen that one hospital's electronic medical records 

are not accepted by another. 

• The healthcare sector is intricate, there is no one-size-fits-all approach. Healthcare 

plans, various medical treatment alternatives, and the need of human contact with 
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patients all make it challenging to establish a universal comprehensive digital 

system that is accessible and beneficial to every patient. 

• The healthcare sector is heavily regulated, with compliance and legislative 

standards varying by nation. As a result, creating a worldwide system that 

functions across regions is demanding. At first glance, this may not be considered 

a weakness since implementation is for the national level. However, with 

prospects for future expansion, it may become a problem. 

 
 

External Factors: 

 

Opportunities 

 

• Given how fundamental the screening process is, it is essential that people do it 

as a precautionary step. Check-ups are often delayed by logistical issues 

associated with appointments, scheduling, and trips to the hospital. Access to a 

digital health platform facilitates this process and gets patients to take these 

preventive measures quickly. 

• Easily accessible health care is in high demand. Since the pandemic, the world 

has been forced to transition to digital solutions, especially when it comes to 

healthcare. Today, as in all other sectors, people want to access healthcare at their 

convenience, at their own pace, and from wherever they are located. 

• The market for smart technologies is expanding and with-it investors. 

 

• There are still few competitors in the digital healthcare sector, particularly in 

cancer care and especially in Portugal. 
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Threats 

 

• Legal compliance is the most serious obstacle to the healthcare industry 

digitalization. A little error or data leak involving a patient's personal information 

might cause major financial problems or even business shutdown. 

• Another element that might be damaging to firms undergoing a complete digital 

implementation is costs. Companies have to incur enormous expenditures in 

integrating medical IT platforms and database systems. 

• Consumer reluctance to digital platforms. Despite the increased acceptance of 

digital solutions by consumers, partly as a result of the demanding public health 

circumstances of recent years, there is still a lack of receptivity to these types of 

solutions and an attachment to the traditional, face-to-face context. 

• Low development on device interoperability. 

 

7. Next Steps 

Business Plan 

 

Finally, we looked at funding options but first, we came up with two approaches to start 

the clinic. The first approach is to sell the business idea to an already established entity 

treating breast cancer. This can be a private hospital or the Public Health System. The 

digital clinic would help these entities digitalize care delivery and expand treatment 

scope. 

Many hospitals in the Portuguese private sector, already integrate some key features of 

the IPU model. For example, some have a Breast Unit nurse, who accompanies patients 

throughout their journey, clarifying doubts and advising them about the care to be taken 

in preparation for exams and treatments, during and after. There are also Oncology 

Managers who facilitate the scheduling of exams and treatments, monitor the collection 
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of results, and articulate with responsible entities, allowing patients and carers to focus 

on the treatment. Additionally, most private hospitals already work with multidisciplinary 

teams, who jointly discuss the best approach to each specific case. We were happy to 

discover private clinics covering physical and rehabilitation medicine, medical genetics, 

fertility preservation, psychiatric oncology, and nutrition. 

However, to the best of our knowledge, there are no hospitals in Portugal, neither public 

nor private, covering breast cancer care in a comprehensive digital format, which is 

patient-centered and also measures outcomes and costs. Additionally, according to our 

findings, there are concerns regarding waiting times. The digital clinic would benefit 

Portuguese healthcare institutions, decreasing workload, unnecessary hospital visits and 

digitally organizing care, promoting cost reductions, increased efficiency, and 

consequently the possibility to take on more patients. 

The second approach is to establish the digital clinic as a new, independent organization 

that does business for itself. This approach requires far more investment and resources 

than approach one. To start we would need to gather a board of experienced advisors and 

business partners, as well as develop a strategy to raise funds. Later on, the biggest 

difference to approach one would be the need to create medical infrastructures for the 

realization of physical exams, in-person consults, and surgery. 

 
 

Raising Capital 

 

For investment options, we first explored joining a Digital Accelerator Program. In 

Portugal, we explored the Accelerating Digital Transition in Portugal program, from 

Portugal Digital. This network identifies, maps, and connects incubators and accelerators, 

created at universities, tech centers, private companies, and even foreign entities. Within 

the network, entrepreneurs and companies can share resources and knowledge. In 
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practice, the program helps start-ups develop their ideas or businesses through mentoring, 

strategic guidance, R&D, partnerships, and financing services. 

There is also Digital Health Portugal, which is not an accelerator program but works to 

raise the excellence of the Portuguese healthcare ecosystem in an international context. 

Specifically, Digital Health Portugal, makes Portuguese companies visible to the radar of 

potential investors and prepares them for scaling up. 

As an alternative option for raising investment, we investigated Venture Capital. These 

are private funds that provide financing to startups and early-stage companies with little 

experience but significant potential for growth. Venture Capital funds want their portfolio 

of firms to create profits before competitors enter the market, which we believe is a great 

fit for the digital clinic. We looked at Bionova Capital, a Portuguese-based healthcare- 

specialized venture capital firm, investing in groundbreaking therapeutics, MedTech, and 

digital health startups across Europe. Bionova only invests in early-stage companies, with 

minimum viable products and experienced teams. The firm partners with research 

institutes, incubators, and accelerators across Europe. Nova University is part of this 

network of partners. 

Lastly, there is the Nova SBE Haddad Entrepreneurship Institute, which provides the 

tools, resources, and network for businesses to thrive. According to each project's 

development stage, the Institute offers a customized value proposition with different 

benefits, such as tailored mentorship, management tools, cutting-edge methodologies, 

and expert knowledge. We believe this might be the best option to kick-start the clinic. 

 
 

Future Research 

 

Initially, the biggest concern regarding the project was its feasibility and possibility of 

implementation. After the research was done, we realized that the project is viable. Not 
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only by the way stakeholders were receptive to the platform, but also by the examples of 

international companies that managed to develop similar projects. However, there is still 

a long road of research to be done before a clinic of this kind can be implemented, which 

can be pursued following this dissertation. One of the first steps to be taken should be 

further investigation of investment options by talking directly with the discussed funding 

organizations to understand what our options are. Partnerships must also be formed with 

hospitals and clinics where the necessary face-to-face components of the treatment can 

be performed, such as providing medical treatment, surgery, and exams. 

 
 

It has to be made clear that these solutions are easily accessible to the target group, as this 

was one of the points referenced during the interviews. Besides creating partnerships, a 

more in-depth market study has to be done to establish which prices to adopt. We would 

consider the values practiced by competitors and account for the creation of agreements 

with Health Insurance companies. These agreements could also be facilitated through 

partnerships with hospitals that already work with insurers. 

This platform would possibly start with little visibility; therefore it will be important to 

develop a solid marketing plan appealing to consumers and creating awareness for the 

clinic. Patients and individuals considering undergoing a screening process should be 

aware of the clinic and consider it when choosing a breast cancer treatment facility and a 

medical team. 
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8. Conclusion 

 

Digital health technologies have great potential to benefit patients and healthcare systems 

however there is often resistance from institutions and clinicians to change. With breast 

cancer incidence growing and with hospitals having to manage care with limited 

resources, we explored how a digital breast cancer clinic could improve patient care. 

We decided to interview clinicians and breast cancer patients with the objective of 

understanding treatment pathways for breast cancer, faults in the current system, and their 

receptivity to a digital clinic. Having received a positive response from these stakeholders 

and knowing what they would value in a digital solution, we considered the project idea 

to be viable. Therefore, we proceeded to evaluate the current market for breast cancer 

support and defined options for the implementation of a digital clinic. 

We explored international platforms already giving support to cancer patients, such as 

OWise, Vinehealth, and BELONG. However, none of them addressed the full care cycle 

and did not focus on the treatment process itself. Still, we were able to benefit from some 

of their app features as a reference to add to our initial ideas. 

A group of seven physicians was interviewed to understand their perception of the current 

system, their receptivity to the idea of a breast cancer digital clinic, and their thoughts on 

patients' adherence to the same. The following system deficiencies were identified by 

most: lack of psychological support to the patients, difficult access to treatments outside 

the bigger cities, less than optimal response time, and lack of organization within the 

hospitals. Physicians believe the clinic will improve doctor-patient communication, 

facilitate access to care, and benefit clinical management. As reservations, they feared the 

loss of personal contact, the inability of some patients to navigate a digital platform, and 

showed data privacy concerns. 
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Additionally, a total of 14 patients and non-patients were interviewed. As current system 

deficiencies they identified the waiting time to get test results and start treatment, lack of 

organization in some hospitals making it their responsibility to organize appointments 

and exams, as well as lack of psychological support offered. When presented with the 

idea of the digital clinic, patients and relatives feared losing connection with their doctors 

but recognized the benefits of having a single platform with all medical information and 

connection to pharmacies. They also highlighted the end of unnecessary hospital visits, 

having complete ownership of their medical information, and the possibility of quickly 

speaking with a clinician about their doubts. 

After conducting the interviews, we developed the structure of the platform for both 

doctors and patients and added some features to the initial idea, like reminders to take 

medication and a digital recorder of symptoms and side effects. We believe it is essential 

that the clinic works according to VBHC principles, therefore we explained how to 

integrate Electronic Health Records and why it is important to measure PROMs and 

PREMs. 

For us, the digital clinic should follow the working model of an IPU as much as possible, 

so we explored the importance of having a patient-centered approach through the entire 

care process, why multidisciplinary teams, measuring outcomes and costs, and having an 

integrated IT platform. 

For the implementation of the clinic, our first option was to incorporate the app into an 

existing healthcare provider, either public or private, as a benefit to the work they already 

do. The second option, harder to execute, we believe, was to establish the clinic from 

scratch, as an independent business. After, we looked at how any of these approaches 

would be funded, at which point we evaluate Venture Capital options and Digital 

Accelerator Programs. 
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Ideally, as the next steps, we would get the platform fully developed and running and we 

would be able to take the project to existing healthcare players and business advisors. In 

the long term, the goal is that the project would be successful, scalable, and continuously 

improve cancer care for patients. In future medical articles, writers will call it a Breast 

Cancer Digital Clinic from Lisbon to the world. 

 
9. Bibliography 

 
 

Ambinder, Edward P. 2005. “Electronic Health Records.” Journal of Oncology Practice 

 

1 (2): 57–63. https://doi.org/10.1200/jop.2005.1.2.57. 

 

 

Andrykowski, Michael A., Emily Lykins, and Andrea Floyd. 2008. “Psychological 

Health in Cancer Survivors.” Seminars in Oncology Nursing 24 (3): 193–201. 

https://doi.org/10.1016/j.soncn.2008.05.007. 

 
 

ASCO. 2019. “Breast Cancer - Types of Treatment.” Cancer.net. March 12, 2019. 

https://www.cancer.net/cancer-types/breast-cancer/types-treatment. 

 
 

Borup, Mads, Nik Brown, Kornelia Konrad, and Harro Van Lente. 2006. “The Sociology 

of Expectations in Science and Technology.” Technology Analysis & Strategic 

Management 18 (3-4): 285–98. https://doi.org/10.1080/09537320600777002. 

 
 

Bowling, A, and S Ebrahim. 2001. “Measuring Patients’ Preferences for Treatment and 

Perceptions of Risk.” Quality and Safety in Health Care 10 (Supplement 1): i2– 

8. https://doi.org/10.1136/qhc.0100002. 

https://www.cancer.net/cancer-types/breast-cancer/types-treatment


Group Part 
 

“Breast  Cancer Surgery.” n.d. Cleveland Clinic. 

https://my.clevelandclinic.org/health/treatments/8338-breast-cancer-surgery. 

 
 

Carlqvist, Catharina, Heidi Hagerman, Markus Fellesson, Mirjam Ekstedt, and Amanda 

Hellström. 2021. “Health Care Professionals’ Experiences of How an EHealth 

Application Can Function as a Value-Creating Resource - a Qualitative Interview 

Study.” BMC Health Services Research 21 (1). https://doi.org/10.1186/s12913- 

021-07232-3. 

 
 

“Challenges in  Digital Medicine Applications in  Under-Resourced  Settings.” 2022. 

 

Nature Communications 13 (1). https://doi.org/10.1038/s41467-022-30728-3. 

 

 
Cherry, M. Gemma, Ian Fletcher, Damon Berridge, and Helen O’Sullivan. 2018. “Do 

Doctors’ Attachment Styles and Emotional Intelligence Influence Patients’ 

Emotional Expressions in Primary Care Consultations? An Exploratory Study 

Using Multilevel Analysis.” Patient Education and Counseling 101 (4): 659–64. 

https://doi.org/10.1016/j.pec.2017.10.017. 

 
 

Cleveland Clinic. 2022. “Breast Cancer: Causes, Stage, Diagnosis & Treatment.” 

Cleveland Clinic. January 21, 2022. 

https://my.clevelandclinic.org/health/diseases/3986-breast-cancer. 

 

 

Coulter, A., V. Entwistle, and D. Gilbert. 1999. “Sharing Decisions with Patients: Is the 

Information Good Enough?” BMJ 318 (7179): 318–22. 

https://doi.org/10.1136/bmj.318.7179.318. 



Group Part 
 

Coulter, Angela, Suzanne Parsons, and Janet Askham. 2021. “Where Are the Patients in 

Decision-Making about Their Own Care?” Who.int. https://doi.org/1997-8073. 

 
 

Deandrea, S., A. Molina-Barceló, A. Uluturk, J. Moreno, L. Neamtiu, R. Peiró-Pérez, Z. 

Saz-Parkinson, J. Lopez-Alcalde, D. Lerda, and D. Salas. 2016. “Presence, 

Characteristics and Equity of Access to Breast Cancer Screening Programmes in 

27 European Countries in 2010 and 2014. Results from an International Survey.” 

Preventive Medicine 91 (October): 250–63. 

https://doi.org/10.1016/j.ypmed.2016.08.021. 

 
 

DePolo, Jamie. 2022. “Breast Cancer Stages.” Www.breastcancer.org. 2022. 

https://www.breastcancer.org/pathology-report/breast-cancer-stages. 

 
 

“Euro Health Consumer Index 2018 I.” 2018. 

 

https://healthpowerhouse.com/media/EHCI-2018/EHCI-2018-report.pdf. 

 

 

“European Cancer Information System.” 2020. Ecis.jrc.ec.europa.eu. 2020. 

https://ecis.jrc.ec.europa.eu. 

 
 

Fagherazzi, Guy, Catherine Goetzinger, Mohammed Ally Rashid, Gloria A Aguayo, and 

Laetitia Huiart. 2020. “Digital Health Strategies to Fight COVID-19 Worldwide: 

Challenges, Recommendations, and a Call for Papers.” Journal of Medical 

Internet Research 22 (6): e19284. https://doi.org/10.2196/19284. 

 
 

Ganz, Patricia A. 2008. “Psychological and Social Aspects of Breast Cancer.” 

Www.cancernetwork.com. 2008. 

http://www.breastcancer.org/pathology-report/breast-cancer-stages
http://www.breastcancer.org/pathology-report/breast-cancer-stages


Group Part 
 

https://www.cancernetwork.com/view/psychological-and-social-aspects-breast- 

cancer. 

 
 

Gomez, Teresita, Yohualli B. Anaya, Kevin J. Shih, and Derjung M. Tarn. 2021. “A 

Qualitative Study of Primary Care Physicians’ Experiences with Telemedicine 

during COVID-19.” The Journal of the American Board of Family Medicine 34 

(Supplement): S61–70. https://doi.org/10.3122/jabfm.2021.S1.200517. 

 
 

GREENFIELD, SHELDON. 1985. “Expanding Patient Involvement in Care.” Annals of 

Internal Medicine 102 (4): 520. https://doi.org/10.7326/0003-4819-102-4-520. 

 
 

Gregory, Paul A.M., and Zubin Austin. 2021. “Understanding the Psychology of Trust 

between Patients and Their Community Pharmacists.” Canadian Pharmacists 

Journal / Revue Des Pharmaciens Du Canada, February, 171516352198976. 

https://doi.org/10.1177/1715163521989760. 

 
 

Guldager, R., P. V. Hansen, and M. Ziebell. 2021. “Past, Present and Future, the 

Experience of Time during Examination for Malignant Brain Tumor: A 

Qualitative Observational Study.” Acta Neurochirurgica 163(4), 959–967. 

https://doi.org/https://doi.org/10.1007/s00701-020-04693-z. 

 
Gupta, Vipul. 2016. “Integrated Practice Units (IPU) - a Patient Centric Approach.” 

Www.linkedin.com. August 9, 2016. https://www.linkedin.com/pulse/integrated- 

practice-units-ipu-patient-centric-approach-gupta/. 

http://www.cancernetwork.com/view/psychological-and-social-aspects-breast-
http://www.cancernetwork.com/view/psychological-and-social-aspects-breast-
http://www.linkedin.com/pulse/integrated-
http://www.linkedin.com/pulse/integrated-


Group Part 
 

Halasy, Michael, and Jason Shafrin. 2021. “When Should You Trust Your Doctor? 

Establishing a Theoretical Model to Evaluate the Value of Second Opinion 

Visits.” Mayo Clinic Proceedings: Innovations, Quality & Outcomes, April. 

https://doi.org/10.1016/j.mayocpiqo.2021.01.014. 

 
 

“How to Develop a Medical Second Opinion Platform.” n.d. Demigos. Accessed 

December 15, 2022. https://demigos.com/blog-post/medical-second-opinion- 

platform-development/. 

 
 

“Impacto Económico E Psicossocial Do Cancro Da Mama Em Portugal : Liga Portuguesa 

Contra O Cancro.” 2021. Liga Portuguesa Contra O Cancro. 2021. 

https://www.ligacontracancro.pt/impactocancrodamama/. 

 
 

Izci, Filiz, Ahmet Serkan Ilgun, Ebru Findikli, and Vahit Ozmen. 2016. “Psychiatric 

Symptoms and Psychosocial Problems in Patients with Breast Cancer.” Journal 

of Breast Health 12 (3): 94–101. https://doi.org/10.5152/tjbh.2016.3041. 

 
 

Khan, Naghma, Farrukh Afaq, and Hasan Mukhtar. 2010. “Lifestyle as Risk Factor for 

Cancer: Evidence from Human Studies.” Cancer Letters 293 (2): 133–43. 

https://doi.org/10.1016/j.canlet.2009.12.013. 

 
Kostkova, Patty, Helen Brewer, Simon de Lusignan, Edward Fottrell, Ben Goldacre, 

Graham Hart, Phil Koczan, et al. 2016. “Who Owns the Data? Open Data for 

Healthcare.” Frontiers in Public Health 4 (February). 

https://doi.org/10.3389/fpubh.2016.00007. 

https://demigos.com/blog-post/medical-second-opinion-platform-development/
https://demigos.com/blog-post/medical-second-opinion-platform-development/
http://www.ligacontracancro.pt/impactocancrodamama/
http://www.ligacontracancro.pt/impactocancrodamama/


Group Part 
 

Kozikowski, Andrzej, Dawn Morton-Rias, Sheila Mauldin, Colette Jeffery, Kasey 

Kavanaugh, and Grady Barnhill. 2022. “Choosing a Provider: What Factors 

Matter Most to Consumers and Patients?” Journal of Patient Experience 9 

(January): 23743735221074175. https://doi.org/10.1177/23743735221074175. 

 
 

Lennon, Marilyn R, Matt-Mouley Bouamrane, Alison M Devlin, Siobhan O’Connor, 

Catherine O’Donnell, Ula Chetty, Ruth Agbakoba, et al. 2017. “Readiness for 

Delivering Digital Health at Scale: Lessons from a Longitudinal Qualitative 

Evaluation of a National Digital Health Innovation Program in the United 

Kingdom.” Journal of Medical Internet Research 19 (2). 

https://doi.org/10.2196/jmir.6900. 

 
 

Lusa. 2021. “Cerca de 40% Dos Portugueses Pagam Por Saúde Privada Por Falta de 

Resposta Do SNS.” PÚBLICO. May 11, 2021. 

https://www.publico.pt/2021/05/11/sociedade/noticia/cerca-40-portugueses- 

pagam-saude-privada-falta-resposta-sns-1962153. 

 
 

“Mama | Champalimaud Foundation.” 2022. Fchampalimaud.org. 2022. 

https://fchampalimaud.org/pt-pt/clinical_areas/mama. 

 
 

Mathioudakis, Alexander G., Minna Salakari, Liisa Pylkkanen, Zuleika Saz‐Parkinson, 

Anke Bramesfeld, Silvia Deandrea, Donata Lerda, et al. 2019. “Systematic 

Review on Women’s Values and Preferences Concerning Breast Cancer 

Screening and Diagnostic Services.” Psycho-Oncology 28 (5): 939–47. 

https://doi.org/10.1002/pon.5041. 

http://www.publico.pt/2021/05/11/sociedade/noticia/cerca-40-portugueses-
http://www.publico.pt/2021/05/11/sociedade/noticia/cerca-40-portugueses-


Group Part 
 

 

 

Mokhatri-Hesari, Parisa, and Ali Montazeri. 2020. “Health-Related Quality of Life in 

Breast Cancer Patients: Review of Reviews from 2008 to 2018.” Health and 

Quality of Life Outcomes 18 (1): 338. https://doi.org/10.1186/s12955-020-01591- 

x. 

 
 

Mušić, Laila, and Nusreta Gabeljić. 2019. “Predicting the Severity of a Mammographic 

Tumor Using an Artificial Neural Network.” IFMBE Proceedings, May, 775–78. 

https://doi.org/10.1007/978-3-030-17971-7_115. 

 
 

“Organize Care around Medical Conditions - Institute for Strategy and Competitiveness 

 

- Harvard Business School.” 2019. Hbs.edu. 2019. 

 

https://www.isc.hbs.edu/health-care/value-based-health-care/key- 

concepts/Pages/organize-care-around-condition.aspx. 

 
 

“Patient-Centered Outcome Measures.” 2020. Connect.ichom.org. 2020. 

https://connect.ichom.org/patient-centered-outcome-measures/breast-cancer/. 

 
 

Porter, Michael E, and Elizabeth Olmsted Teisberg. 2006. Redefining Health Care : 

Creating Value-Based Competition on Results. Boston, Mass.: Harvard Business 

School Press. 

Satin, Jillian R., Wolfgang Linden, and Melanie J. Phillips. 2009. “Depression as a 

Predictor of Disease Progression and Mortality in Cancer Patients.” American 

Cancer Society Journals 115 (22): 5349–61. https://doi.org/10.1002/cncr.24561. 

http://www.isc.hbs.edu/health-care/value-based-health-care/key-
http://www.isc.hbs.edu/health-care/value-based-health-care/key-


Group Part 
 

Saunders, Mark, Philip Lewis, and Adrian Thornhill. 2019. Research Methods for 

Business Students. 8th ed. Pearson. 

 
 

“Statistics Portugal - Web Portal.” 2019. Www.ine.pt. 2019. 

https://www.ine.pt/xurl/pub/257483090. 

 
 

“Transparência.” 2022. Www.sns.gov.pt. 2022. https://www.sns.gov.pt/transparencia/. 

 

 

“U.S. Embassy and Consulate in Portugal.” 2020. U.S. Embassy & Consulate in Portugal. 

 

2020. https://pt.usembassy.gov/. 

 

 

Waddell, Alex, Alyse Lennox, Gerri Spassova, and Peter Bragge. 2021. “Barriers and 

Facilitators to Shared Decision-Making in Hospitals from Policy to Practice: A 

Systematic Review.” Implementation Science 16 (1). 

https://doi.org/10.1186/s13012-021-01142-y. 

 
Withers, Kathleen, Robert Palmer, Sally Lewis, and Grace Carolan-Rees. 2020. “First 

Steps in PROMs and PREMs Collection in Wales as Part of the Prudent and 

Value-Based Healthcare Agenda.” Quality of Life Research 30 (11): 3157–70. 

https://doi.org/10.1007/s11136-020-02711-2. 

 
 

World Health Organization. 2021. “Breast Cancer.” Www.who.int. World Health 

Organization. March 26, 2021. https://www.who.int/news-room/fact- 

sheets/detail/breast-cancer. 

http://www.ine.pt/xurl/pub/257483090
http://www.ine.pt/xurl/pub/257483090
http://www.sns.gov.pt/transparencia/
http://www.sns.gov.pt/transparencia/
http://www.who.int/news-room/fact-


Group Part 
 

Yang, Diyi, Zheng Yao, Joseph Seering, and Robert Kraut. 2019. “The Channel Matters.” 

Proceedings of the 2019 CHI Conference on Human Factors in Computing 

Systems, May. https://doi.org/10.1145/3290605.3300261. 

 
 

10. Appendix 

 

Appendix 1: Interview Guide for Clinicians 

 
 

1. What is your medical specialty? 

 

2. Do you work mostly for a public or private facility? Could you share which one? 

 

3. Have you had any contact with breast cancer patients? If so, what was your 

contribution and/or experience? 

4. How well do you know the care pathway for treatment of breast cancer? Could 

you explain the fundamental steps? 

5. From your experience, what do you think could be improved in the care pathway? 

 

Brief introduction of the project 

 

In what regards our project, think of a digital platform that will be the main source of 

contact between a breast cancer patient or a non-patient who wants their health screening 

done and a team of doctors responsible for their care. On the platform, the patients will 

be able to have their appointments, a data base containing all their exams, a personal 

schedule for the upcoming check-ups, 24h available clinicians to answer questions, 

psychological support, a forum with other patients to share their processes, doubts, etc. If 

there is the need to do presential consults, exams or surgery, there is an hospital working 

directly with this platform where it could be done. 

6. How comfortable would you feel working in a digital platform focused on the 

treatment and support of patients with breast cancer? 

7. On a scale of 1 to 5 how would you rate the project in terms of and why: 
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7.1 Applicability 

 

7.2 Usefulness for the patient 

 

7.3 Ability to facilitate the diagnosis and treatment 

 

8. What do you think are the advantages and down-sides of this option? 

 

 

Appendix 2: Interview Guide for Patients 

 

1. How did you discover you had breast cancer? 

 

2. Could you please describe your diagnosis path? 

 

3. What was the stage of your cancer at diagnosis time? 

 

4. Were you treated in a public or private medical facility? 

 

5. Could you please describe your treatment path? 

 

6. On a scale of 1 to 5 how would you rate your experience in terms of and why: 

 

6.1 Overall treatment quality 

 

6.2 Realization of medical exams 

 

6.3 Guidance trough the treatment 

 

6.4 Doctor-patient communication 

 

6.5 Psychological support 

 

6.6 Follow-up support 

 

7. What would you change in the care process for future cancer patients? 

 

Brief introduction of the project 

 

8. Have you ever used a medical app, either for booking appointments or for online 

consultations? 

9. How comfortable would you feel in using a digital platform that would give you 

the ability to talk to health professionals at any time to receive additional support? 
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10. If that was the possibility for your journey as a patient to be done through this 

digital platform, from the moment of the diagnosis until the follow-up support, 

would you consider it an option? Please explain your answer. 

11. What do you think are the advantages and down-sides of this option? 

 

 

Appendix 3: Interview Guide for Non-patients 

 

 

1. Are you aware of the implications, symptoms, and treatment for breast cancer? 

 

2. Do you know someone that has or had breast cancer? 

 

3. If you had or have a family history of breast cancer, would you feel the need to 

do more regular check-up exams? 

Brief introduction of the project 

 

4. Have you ever used a medical app, either for booking appointments or for online 

consultations? 

5. How comfortable would you feel to resort to a digital clinic to be guided through 

the process of the health screening, eventual diagnosis and treatment? 

6. What do you think are the advantages and down-sides of this option? 

 

 

Appendix 4: Physician Data 

 

Region Facility Type Professional Position Facility 

Setúbal Public Anesthesiologist 
Centro Hospitalar 

de Setúbal 

Lisbon Private 
Immunoallergologist and Occupational 

Medicine 

CUF Alvalade 

Clinic 

Setúbal Public Oncological Breast Surgeon 
Centro Hospitalar 

de Setúbal 

Lisbon 
Public and 

Private 
Hematology resident 

CHLO and 

Lusíadas 

Lisbon Private General Practicioner 
CUF Descobertas 

Hospital 
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Lisbon Public Radiologist CHLO 

Faro Pubic General Practicioner Hospital de Faro 

Source: Mariana Mateus (2022): Own elaboration. 

 

 

 

 

Appendix 5: Patient Data 

 

Region Age Gender 
Cancer 

Stage 

Facility 

Type 
Facility 

Use of medical 

apps 

Setúbal 77 Female Stage IV Public IPO No 

Lisbon 56 Female Stage II Public 
Norfolk & Norwich University 

Hospital 
Yes 

Lisbon 58 Female Stage II Private CUF Descobertas Hospital Yes 

Lisbon 54 Female Stage III Private Hospital Lusíadas Yes 

Évora 52 Female Stage III Public Fundação Champalimaud No 

Lisboa 45 Female Stage II Public IPO Yes 

Setúbal 39 Female Stage II Private Hospital da Luz Yes 

Porto 63 Female Stage III Private CUF Porto Hospital No 

Source: Laura Rosa (2022): Own elaboration. 

 
 

Appendix 6: Non-Patient Data 

 
Region Age Gender Family History Use of medical apps 

Porto 23 Male Yes No 

Lisbon 57 Male Yes Yes 

England 28 Female Yes Yes 

Lisbon 43 Female No Yes 

Lisbon 52 Female No No 

Setúbal 35 Female Yes Yes 

Source: Laura Rosa (2022): Own elaboration. 




