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GENERAL INTRODUCTION

“It hit me out of the blue. I was lying there in the operating room while they were preparing 
me for surgery. And yes, at some point I did ask, ‘What are we going to do? How will this 
proceed?’ And of course, I never really had any idea. I was afraid that all my teeth would 
have to be removed. And then at some point, I was faced with the choice of whether or not 
to have radiation treatment and what the possibilities or impossibilities were. But it all 
happened so terribly fast that I didn’t think about it. I would have liked to have known a 

little more, but again, that’s in hindsight”. 

(Patient who underwent oral cancer surgery1)

A cancer diagnosis turns the lives of patients and their loved ones upside down. From 
that moment on, they usually embark on an emotionally charged and overwhelming 
journey, navigating numerous medical consultations with o�en complex and extensive 
information, and confronting decisions that would profoundly shape their future. 
Advances in cancer care have led to the availability of multiple treatment options, each 
with its own potential side e¦ects, outcomes, and impact on daily life 1,2. Because of this, 
treatment decisions o�en involve complex trade-o¦s requiring patients and clinicians 
to weigh the potential e¦ectiveness of a treatment option against its possible impact on 
daily functioning and quality of life (QoL). Consequently, consultations in which patients 
must decide on their treatment are particularly complex and challenging, especially 
when these decisions are highly preference-sensitive and associated with long-term 
implications. In such consultations, active patient involvement through shared decision-
making (SDM) is essential to identify the course of action that best aligns with their values, 
goals, and preferences 3–6. To ensure that SDM is e¦ective and leads to decisions that best 
fit the patient’s situation, the clinician, patient, and, if present, informal caregiver(s) 
must actively work together. In this process, patients must be adequately informed and 
equipped to understand the potential benefits, risks, and uncertainties of each possible 
treatment option, so they can critically evaluate and discuss these with their clinician 
and family members and align them with their values, goals, and preferences 3–5,7. Thus, 
SDM focuses on the process of arriving at a decision rather than on who makes the actual 
decision.

Despite its clear value in surgical oncology, implementing SDM in clinical practice remains 
particularly challenging8,9. Many patients struggle to identify and articulate what matters 
most to them, to evaluate available options in light of their personal values, goals, and 
preferences, or to fully comprehend the implications of di¦erent treatments 10. Moreover, 

1 Illustrative quote from one of the patient participants in our focus group study (Chapter 5) about the 
rollercoaster journey patients embark on when being diagnosed with cancer.
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the emotionally charged and cognitively demanding setting of oncology further 
complicates implementing SDM 11 as well as the perceived decisional complexity and 
suboptimal clinician communication 10,12–14. The SDM process can be further complicated 
by a perceived lack of choice, the unpredictability of treatment outcomes, the complexity 
of (medical) information, and the characteristics of the patient population, such as 
older age, lack of medical expertise (e.g., limited health literacy), and communication 
di¦iculties 14–18. Consequently, patients may feel, and in fact be, uncertain, unprepared, 
and inadequately supported to participate meaningfully in the SDM process 19,20. 

To improve decision-making in cancer care, numerous interventions have been developed, 
ranging from decision aids, educational (group) meetings, and coaching, to web-based 
tools, educational materials, feedback sessions, or patient-mediated interventions, 
targeting either healthcare professionals, patients, or both. Although many of these 
approaches have shown promise, their overall e¦ectiveness continues to be inconclusive, 
with studies reporting mixed results and limited empirical support 21–25. The interventions 
have in common that they primarily focus on verbal communication, either in auditory or 
in written form. Still, verbal communication alone may not su¦iciently support patients' 
comprehension or engagement in decision-making, especially in an emotionally charged, 
cognitively demanding context such as oncology 16,26–28. Instead, patients may benefit from 
multimodal interventions that facilitate patient understanding and (more) involvement 
in decision-making. By presenting information in both auditory and visual formats, 
audiovisual materials can simplify complex medical concepts and reduce cognitive load, 
making it easier for patients to process and recall information 29–31. Nevertheless, despite 
their potential and increasing use, evidence on how audiovisual materials can best 
support information provision and SDM in surgical oncology remains scarce 32–34. 

This dissertation, therefore, aims to explore whether and how SDM in complex surgical 
oncology can be improved. Specifically, it focuses on oral cancer, a subtype of head and 
neck cancer (HNC), which involves highly preference-sensitive treatment decisions. 
Patients with oral cancer are o�en required to carefully weigh the potential benefits and 
risks of di¦erent treatment options, since aggressive multimodal treatments, including 
surgery, radiotherapy, and chemotherapy, are frequently necessary. Each of these 
treatments can have substantial consequences for a patient’s QoL, as they may impair 
vital oral functions such as speech, swallowing, eating, and breathing. Consequently, 
these patients need to balance treatment e¦ectiveness (i.e., survival) against functional 
impairments that can profoundly a¦ect daily life 35–38. Although interest in SDM within head 
and neck surgical oncology is steadily increasing, progress in both empirical research and 
practical implementation continues to lag behind 39. As a result, a significant opportunity 
for improving the communication and information provision practices is being missed. 
This is particularly concerning since many patients with HNC, including those with oral 
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cancer, frequently report unmet needs, particularly in terms of information related to 
treatment side-e¦ects and outcomes, a�er care, and coping 40–42. Moreover, many of them 
experience decisional conflict and regret 43–45, indicating they feel unsure about which 
choice to make or feel disappointed, unsatisfied, or distressed once a decision has been 
made 20,46, even when initially being satisfied with the treatment decision 47.

The development of the concept of shared decision-making over 
time

In modern medicine, SDM is increasingly being encouraged as the preferred approach 
to delivering high-quality care 48. Today’s oncology patients are becoming increasingly 
involved in the decisions about their care 49. However, this level of participation has not 
always been the norm. Tracing back to the Hippocratic Oath, clinicians were seen as wise 
authority figures, much like kings or priests, whose role was to restore the patient’s health. 
Patients were viewed as passive individuals with little responsibility or decision-making 
power over their treatments and health 50,51, and this historical perspective largely shaped 
medical decision-making 51,52. Patients received only the information that clinicians 
deemed necessary to secure consent for treatments or interventions they believed were 
in the patient’s best interest 53. In this paternalistic model, patients' input in medical 
decision-making was minimal, and decisions were based on the clinician’s professional 
judgment rather than on patients’ preferences. This was commonly justified by the 
concept of “benevolent deception”, meaning that withholding information was acceptable 
to protect the patient from harm 51,52. As such, healthcare decisions were frequently made 
on the patient's behalf without ensuring their full understanding, valuing their input, or 
even obtaining their full consent 51,52. 

In the mid-20th century, medical decision-making underwent a significant transformation 
54. This key milestone was driven by the World Medical Association's adoption of the 
Declaration of Helsinki in 1964, which laid the groundwork for modern standards in 
medicine 54–56. Around the same time, scholars began to challenge the idea that illness 
could only be understood from a biological perspective. In response to this, Dr. George 
Engel advanced this shi� by introducing a revolutionary perspective: the biopsychosocial 
model. This model assumed that clinicians should not only consider the physiological 
side of illness but also its psychological and social aspects 57–60. This approach challenged 
the traditional paternalistic model that reduced patients to their disease, and instead 
promoted a more empathic, patient-centered form of care that valued the patient-clinician 
relationship. Over the decades that followed, Engel’s ideas helped medicine to move away 
from the dominant paternalistic model toward more informative models of care. In these 
models, patients increasingly came to be seen as individuals with rights and active roles 
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in their care rather than passive recipients. Clinicians o¦ered patients support to help 
them understand their situation and reach an agreement on the recommended course of 
action 53,54. Yet, it was not until the 1970s that the concept of SDM was first mentioned in 
print 61, and in the 1990s that SDM appeared in the research literature 62,63. Patients gained 
greater autonomy and became more actively involved in medical decision-making 52,54,64. 
Accordingly, SDM attracted increasing interest in clinical practice, (medical) research, and 
literature 52,54,64. Specifically, since the beginning of the 21st century, SDM has received 
substantially more attention, with numerous studies seeking to define it, develop an SDM 
model, and/or explain its components 65. 
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Figure 1. The three-talk model of shared decision-making 4. 

Today, while its exact definition is still under debate 65–68, SDM is generally understood as a 
dynamic, collaborative conversation with the clinician in which patients, along with 
informational caregivers, when present, actively engage in evaluating available care options 3–

5. Over the years, several theoretical models have been developed to illustrate the process of 
SDM, of which the three-talk model may be the best known (Figure 1) 4. The model describes 
the three conversational stages that occur between the patient and the clinician during a 
consultation. During the first stage, ‘team talk’, the patient and clinician establish a 
partnership, working together as a team to discuss the choices to be made and to identify 
the patient’s goals in terms of their care. Following this, during the ‘option talk’ stage, they 
discuss and compare the possible alternative care options. In the last stage, ‘decision talk’, 
the patient and clinician make preference-based decisions after carefully weighing each 
option against the patient’s preferences. However, the successful implementation of these 
various stages depends on more than a patient and clinician following a checklist in which 
each stage is checked during consultation 69. Equally important is the continuous, active 
listing and careful deliberation between the patient and clinician, working together to 
understand one another through mutual respect, empathy, compassion, and integrity 
throughout these stages 3–5. In this sense, both patients and clinicians should become aware 

Figure 1. The three-talk model of shared decision-making 4. 

Today, while its exact definition is still under debate 65–68, SDM is generally understood 
as a dynamic, collaborative conversation with the clinician in which patients, along with 
informational caregivers, when present, actively engage in evaluating available care 
options 3–5. Over the years, several theoretical models have been developed to illustrate 
the process of SDM, of which the three-talk model may be the best known (Figure 1) 4. 
The model describes the three conversational stages that occur between the patient 
and the clinician during a consultation. During the first stage, ‘team talk’, the patient and 
clinician establish a partnership, working together as a team to discuss the choices to be 
made and to identify the patient’s goals in terms of their care. Following this, during the 
‘option talk’ stage, they discuss and compare the possible alternative care options. In the 
last stage, ‘decision talk’, the patient and clinician make preference-based decisions a�er 
carefully weighing each option against the patient’s preferences. However, the successful 
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implementation of these various stages depends on more than a patient and clinician 
following a checklist in which each stage is checked during consultation 69. Equally 
important is the continuous, active listing and careful deliberation between the patient 
and clinician, working together to understand one another through mutual respect, 
empathy, compassion, and integrity throughout these stages 3–5. In this sense, both 
patients and clinicians should become aware of and aim to improve their communication 
by adopting a personal and respectful approach 70,71. SDM is thus not merely a stepwise 
process following various stages; it also entails a person-centered communication style 72. 

Beyond the recognition in (clinical) practice and research, SDM is also further protected 
by legislation in many countries 73–75. Legal frameworks safeguard patients’ fundamental 
rights, including the right to informed consent and the principle of patient autonomy. 
Moreover, this legislation reinforces the principles of SDM and helps ensure that actively 
involving patients in decisions about their care is a priority. In the Netherlands, for 
example, Article 448 of the Dutch Medical Treatment Contracts Act (WGBO) obliges 
clinicians to inform patients about the purpose of a proposed treatment or research, the 
available alternatives, the potential consequences and risks, and to provide space for 
questions so that decisions can be made together 76. This should indicate an important 
role for the clinician to adapt their communication in order to facilitate SDM. 

Online information-seeking to facilitate shared decision-making 
and improve patient care 

Even though much of the SDM process typically unfolds within the consultation room, 
decision-making is not always confined to the patient-clinician encounter. In practice, 
while clinicians remain the primary source of information, patients o�en continue to 
reflect on decisions outside the clinical setting 3,77–79. This support may come from various 
resources, such as peer patients, written and printed materials, and the internet 27,28,77,80. 
In particular, the use of the internet among patients with cancer has grown substantially 
81,82. In the Netherlands, for instance, online platforms have increasingly become popular 
venues for patients seeking both informational and emotional support 83,84. Many patients 
turn to the internet to become more involved and actively engage in the decision-making 
process during consultations 85,86. In doing so, they may seek information online to 
understand and collaborate with the clinician (e.g., prepare for consultation) or to gain 
(more) control in the decision-making about their care (e.g., validate or challenge what 
has been said) 8,86–89. Potentially, such online support may help patients feel less uncertain, 
more empowered, and more reassured when making decisions about their care 90. In this 
way, the internet can serve a supportive, stimulating, and mediating role in the SDM 
process 91.  
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Knowledge of why patients search online and what type of informational and/or 
emotional support they are seeking can be an adequate indicator of what matters to the 
patient. Although such understanding can be used as a springboard to explore patients’ 
needs and preferences, little is known about the motives of patients with cancer for online 
information-seeking. For this reason, understanding why patients seek informational 
and/or emotional support online can enhance communication and help clinicians tailor 
their information provision to the individual patient, and ensure that patients receive and 
are referred to accurate, reliable, and personally relevant information. In addition, since 
we also know little about individual di¦erences in patients' online information-seeking 
behavior, it is worthwhile to explore not only patients’ motives for seeking informational 
and emotional support online, but also how these motives may vary across individuals.

Why shared decision-making matters in oral surgical oncology

As illustrated above, person-centered communication and engaging in SDM are always 
key to delivering high-quality cancer care. However, they become especially crucial 
in life-altering and preference-sensitive situations, such as in the context of HNC, 
where the complexity and long-term consequences of treatment decisions require 
careful deliberation between patients and clinicians (e.g., head and neck surgeons2). 
These decisions not only determine survival but also the patient’s QoL. HNC includes 
malignancies of the skin (i.e., cutaneous), oral cavity, larynx, oropharynx, hypopharynx, 
nasopharynx, nasal cavity, palatum durum, lips, paranasal sinuses, salivary glands, and 
neck nodes of unknown primary origin (Figure 2) 92–95. With approximately half of all HNC 
cases, oral cancer is one of the most common subtypes of HNC 96,97. Globally, it ranks as 
the 16th most common malignancy 98, with incidence rates still rising 96,99,100. Although oral 
cancers are increasingly diagnosed in younger populations (≤ 45 years), they mainly a¦ect 
older adults who are o�en frailer and more likely to have comorbidities 101–104. At the same 
time, environmental pollution, socioeconomic status, and lifestyle-related factors, such 
as poor dietary intake, inadequate oral hygiene, use of smokeless and smoked tobacco, 
betel leaf chewing, alcohol consumption 95,105–107, cannabis use 108, and other recreational 
drug use 109–111 remain important contributors to the development of oral cancer. Although 
oral cancer can manifest itself in several areas of the cavity (Figure 3), tongue cancer (i.e., 
tongue squamous cell carcinoma) is the most common subtype, accounting for 25% to 
40% of oral cancer cases in the Western world, followed by cancers of the floor of the 
mouth, which represent 15% to 20% of all cases 112. Although oral cancer remains relatively 

2 In the Netherlands, treatment decision-making conversations are typically conducted by the 
head and neck surgeon, though this is not formally defined, and international practices vary 
substantially. Shared decision-making most of all requires that the clinician involved is able to 
discuss all reasonable treatment options with the patient and, when involved, their informal 
caregiver(s). 
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rare in the Netherlands compared to other parts of the world 113–115, approximately 920 
individuals are diagnosed each year116. This trend is worrisome, as tumors in this location 
can be lethal, but also when cured can profoundly compromise the oral cavity function, 
which plays an essential role in everyday life activities, from chewing, swallowing, 
speaking, breathing 117,118, and to intimate and social interactions 119,120.  

2ϱ

Figure 2. Anatomy of the head and neck area.

Note: (1) Nasal cavity refers to the inside of the nose, behind the nostrils, (2) Palatum durum refers to the front, bony part of the 
roof of the mouth, (3) Oral cavity, (4) Tongue, (5) Epiglottis refers to the leaf-shaped flap in the throat that prevents food and 
water from entering the windpipe and lungs, (6) Larynx is commonly known as the throat or voice box that contains the vocal 
cords, (7) Esophagus is commonly known as the food pipe to transfers food from the throat to the stomach, (8) Trachea is 
commonly known as the windpipe, (9) Nasopharynx refers to the upper part of the throat located directly behind the nose, (10) 
Oropharynx refers to the middle part of the throat, located directly behind the mouth, (11) Hypopharynx refers to the lowest 
part of the throat. The paranasal sinuses are a group of four paired air-filled spaces that surround the nasal cavity, which are not 
displayed. Salivary glands are small organs that produce saliva, which are located in pairs in front of the ears, under the jaw, and 
under the tongue. 

Figure 2. Anatomy of the head and neck area.

Note: (1) Nasal cavity refers to the inside of the nose, behind the nostrils, (2) Palatum durum refers to the front, 
bony part of the roof of the mouth, (3) Oral cavity, (4) Tongue, (5) Epiglottis refers to the leaf-shaped flap in the 
throat that prevents food and water from entering the windpipe and lungs, (6) Larynx is commonly known as 
the throat or voice box that contains the vocal cords, (7) Esophagus is commonly known as the food pipe to 
transfers food from the throat to the stomach, (8) Trachea is commonly known as the windpipe, (9) Nasopharynx 
refers to the upper part of the throat located directly behind the nose, (10) Oropharynx refers to the middle 
part of the throat, located directly behind the mouth, (11) Hypopharynx refers to the lowest part of the throat. 
The paranasal sinuses are a group of four paired air-filled spaces that surround the nasal cavity, which are not 
displayed. Salivary glands are small organs that produce saliva, which are located in pairs in front of the ears, 
under the jaw, and under the tongue. 

Advances in diagnosis, staging, and treatment over the years have considerably improved 
treatment outcomes for patients with oral cancer 121. Today, multiple treatment modalities 
are available, including surgery, radiotherapy, chemotherapy, immunotherapy, and 
combinations of these modalities 122. Yet, for most advanced oral cancer cases, a 
multimodal approach is required, whereby surgery remains recommended as the primary 
and gold-standard curative treatment option 122,123. This usually involves removal of the 
primary tumor and neck lymph nodes, combined with reconstruction of the tongue and/
or mandible, typically followed by postoperative (chemo)radiotherapy 122. The extent of 
surgical removal depends on the tumor's location, size, and depth (Figure 4) 122,124. While 
this combination of treatments can be life-saving, they have a significant and lasting impact 
on a patient’s daily functioning and QoL 125,126. Surgical treatment can alter a patient’s 
facial appearance, a¦ect their body image, and substantially compromise vital functions. 
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Figure 3. Key locations of oral cancers. 
Note: (1) Upper lip, (2) Gingiva refers to the tissue surrounding the teeth, known as gum, (3) Teeth, (4) Buccal 
mucosa refers to the inner lining of the cheeks, (5) Retromolar trigone is the small, triangular-shaped area of 
gum tissue located directly behind the last molar teeth on the lower jaw, (6) Palatum durum refers to the front, 
bony part of the roof of the mouth, (7) Tongue, (8) Floor of the mouth, (9) Lower lip. 

It can a¦ect the anatomical tissue needed for e¦ective chewing and swallowing of food 
and liquids (Figure 5) 127–129. For this reason, many patients report persistent problems 
with speaking clearly, eating, drinking, tasting, breathing 130,131, as well as problems with 
intimacy and social relationships 132, leading to a reduced QoL 35,36. Moreover, apart from 
surgery, postoperative radiotherapy is o�en needed, which can also induce significant 
morbidity. In advanced tumors, chemo radiation therapy can be an alternative to avoid 
surgery; however, even these treatment modalities come with significant toxicity and 
morbidity and reduce the chance of survival 122. This makes oral cancer care a clear 
example of why SDM is essential in complex preference-sensitive treatment decision-
making, specifically when treatment decisions go beyond merely discussing medical facts 
and include patients’ values, goals, and preferences.

In the context of oral cancer, it might be even more important to strengthen the patient-
clinician relationship and apply SDM. At the communication and relational levels, 
SDM fosters trust 134,135, which is essential when navigating the complex and emotional 
decisions surrounding oral cancer treatment. Moreover, patients who engage in SDM 
understand their treatment options better, tend to rate both their interaction with the 
clinician and their overall service experience more positively 136. On the patient level, SDM 
can also help patients with oral cancer, reduce feelings of conflict and uncertainty, and 
increase treatment adherence 134–137. Potentially, SDM can thus help shape how patients 
experience their patient journey. In the context of oral cancer, where surgery is considered 
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Figure 4. Variety of possible surgical removals of tongue tumors 124. 

Note: A variety of surgical interventions exist to remove di¦erent types of tongue tumors. Depicted are a few 
examples of the removal of a tumor on the tongue, an organ composed of several muscles. The white dotted 
lines indicate surgical incisions, with removal margins ranging from 0.5 to 1.5 centimeters, to ensure safe 
removal of the entire tumor. (I) and (II): Tumors that are limited to the tongue surface. (III): Tumors that infiltrate 
superficially into muscle tissue, or infiltrate less than 10 millimeters deep into the tongue. (IV): Tumors that 
infiltrate almost into the entire depth of muscle tissue, or infiltration is larger than 10 millimeters deep at one 
side of the tongue. (V): The majority of the tongue is involved, but the mobile portion remains intact. 

the primary treatment, SDM becomes especially beneficial as it can facilitate discussions 
of possible alternatives 39,138, such as induction immunotherapy or concomitant 
chemoradiotherapy, which are more experimental and less invasive treatment options. 
Some patients may ultimately not wish to undergo extensive surgery. In these instances, 
best supportive and/or palliative care options should also be discussed 139,140. Despite these 
advantages, it remains unclear to what extent SDM is currently practiced in oral cancer 
care. Gaining insights into the actual implementation of SDM is crucial for identifying 
where improvements are necessary, so that patients receive the support required to make 
informed decisions that align with their values, goals, and preferences.  

The complexity of shared decision-making in oral surgical oncology

Although SDM is essential to support patients in making treatment decisions in 
oral cancer care, putting it into practice can be particularly di¦icult. Many patients 
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enter a “survival mode” a�er diagnosis, focusing mostly on curation and prioritizing 
survival141–143. This o�en limits careful consideration of a possible alternative, less invasive 
treatment options, or of their own values, goals, and preferences, even when the expected 
functional consequences of the recommended treatment are severe 144. Additionally, 
population characteristics, as well as personal characteristics such as health literacy, 
anxiety, education, and age, may further influence participation in SDM and perceived 
SDM 145. Despite growing attention, SDM is o�en underrepresented in medical education, 
leaving clinicians insu¦iciently trained to apply it in clinical practice e¦ectively69. Even 
experienced clinicians struggle to navigate patients with oral cancer in SDM. Predicting 
post-treatment functional impairments and QoL is challenging because anatomy, 
recovery, and coping vary widely across patients. As a result, clinicians o�en rely on 
their own clinical experience and retrospective clinical data when counseling patients. 
However, these estimates can be inaccurate and may unintentionally bias decisions 
toward more invasive treatments 146. In addition, some clinicians perceive SDM as less 
appropriate when surgery is considered the gold-standard curative option 147. This can 
narrow discussions to a choice between curative surgery and less curative options, as well 
as best supportive care, rather than a true exploration of all possible treatment options. 
One of the greatest challenges, therefore, lies in how information about treatment and 
its consequences is communicated. Treatment decision-making consultations in oral 
cancer care o�en involve discussions of complex jargon about multimodal treatment 
approaches 148 and carry significant consequences for daily life, as explained above. 
Such consultations are even more di¦icult for patients to fully understand and recall 
than less invasive treatments in other contexts. Most o�en, clinicians primarily rely on 
verbal explanations to describe the possible outcomes of oral cancer treatment, making 
it di¦icult for patients to visualize these functional impairments and their consequences 
for daily life and QoL. Nevertheless, many patients with HNC, including those with oral 
cancer, express a wish to be actively involved in decision-making 149. However, patients 
o�en feel unable to participate meaningfully because the information they receive is too 
di¦icult, abstract, or inaccessible 10,19. 

2ϳ
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Figure 5. Psychosocial consequences of head and neck cancer treatment 133.

Note: “Make sense campaign” (2022) focused on showcasing the psychosocial consequences of head and neck cancer treatment. 
The images show the potential impact on a patient’s appearance, breathing, intimacy and sexuality, eating, and speaking. The 
images are used with permission from the Dutch patient association head and neck (PVHH).

Figure 5. Psychosocial consequences of head and neck cancer treatment 133.

Note: “Make sense campaign” (2022) focused on showcasing the psychosocial consequences of head and neck 
cancer treatment. The images show the potential impact on a patient’s appearance, breathing, intimacy and 
sexuality, eating, and speaking. The images are used with permission from the Dutch patient association head 
and neck (PVHH). 
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In an e¦ort to address these challenges and improve SDM, researchers at the Netherlands 
Cancer Institute developed biomedical “virtual surgery” models that simulate the removal 
of human tongue tissue (virtual surgery) to predict functional impairments (Figure 6) 
150–152. Before these models were introduced, no objective tools existed to show patients 
the possible functional outcomes of surgery. In the meantime, newer versions of the 
models have been developed to predict tongue movement and functional consequences 
for each patient a�er surgery 153. These personalized audiovisual representations, also 
called “Digital twins”, are designed not only to inform multidisciplinary treatment board 
discussions but also to help patients better envision the potential impact of oral cancer 
surgery during consultation (Figure 6). This step is essential to determine whether 
or not these consequences are acceptable. As considerations of patients’ QoL have 
become increasingly important, these models might support clinicians in explaining 
diagnosis, surgery, and possible consequences while also enabling patients to participate 
meaningfully in SDM 154,155. However, the complexity of these tools poses a new challenge, 
as patients may struggle to interpret them and may require high levels of health literacy 
to understand them. It is therefore crucial to explore alternative, simplified forms of visual 
presentations to ensure that patients can envision and fully understand what di¦erent 
choices, such as surgery, might mean for their daily lives. Despite the anticipated limited 
patient comprehension when evaluating virtual surgery models and confronting a digital 
virtual twin, a virtual personalized representation of the expected functional consequences 
may support the medical multidisciplinary decision-making process (Figure 7). 
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carry significant consequences for daily life, as explained above. Such consultations are even 
more difficult for patients to fully understand and recall than less invasive treatments in other 
contexts. Most often, clinicians primarily rely on verbal explanations to describe the possible 
outcomes of oral cancer treatment, making it difficult for patients to visualize these 
functional impairments and their consequences for daily life and QoL. Nevertheless, many 
patients with HNC, including those with oral cancer, express a wish to be actively involved in 
decision-making 149. However, patients often feel unable to participate meaningfully because 
the information they receive is too difficult, abstract, or inaccessible 10,19.

In an effort to address these challenges and improve SDM, researchers at the Netherlands 
Cancer Institute developed biomedical “virtual surgery” models that simulate the removal of 
human tongue tissue (virtual surgery) to predict functional impairments (Figure 6) 150–152. 
Before these models were introduced, no objective tools existed to show patients the 
possible functional outcomes of surgery. In the meantime, newer versions of the models have 
been developed to predict tongue movement and functional consequences for each patient 
after surgery 153. These personalized audiovisual representations, also called “Digital twins”, 
are designed not only to inform multidisciplinary treatment board discussions but also to 
help patients better envision the potential impact of oral cancer surgery during consultation 
(Figure 6). This step is essential to determine whether or not these consequences are 
acceptable. As considerations of patients’ QoL have become increasingly important, these 
models might support clinicians in explaining diagnosis, surgery, and possible consequences 
while also enabling patients to participate meaningfully in SDM 154,155. However, the 
complexity of these tools poses a new challenge, as patients may struggle to interpret them 
and may require high levels of health literacy to understand them. It is therefore crucial to 
explore alternative, simplified forms of visual presentations to ensure that patients can 
envision and fully understand what different choices, such as surgery, might mean for their 
daily lives. Despite the anticipated limited patient comprehension when evaluating virtual 
surgery models and confronting a digital virtual twin, a virtual personalized representation of 
the expected functional consequences may support the medical multidisciplinary decision-
making process (Figure 7). 

Figure 6. Biomechanical models 150,151,153.

Note: Visual representation of the virtual tongue model, showing the surface of the tongue, its “building blocks”, and the 
different mucles in a variaty of colors.

Figure 6. Biomechanical models 150,151,153.

Note: Visual representation of the virtual tongue model, showing the surface of the tongue, its “building blocks”, 
and the di¦erent mucles in a variaty of colors.

Animated videos in support of the shared decision-making process

One promising strategy to improve patients’ ability to participate in SDM by facilitating 
information processing is the use of audiovisual materials, such as videos and 
animations 156–158. According to the cognitive theory of multimedia learning, people 
process information more e¦ectively when it is delivered through auditory/verbal and 
visual/pictorial information-processing channels simultaneously 159. This dual-channel 
processing may help reduce cognitive load 29–31, as each of these separate information-
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processing systems only has limited cognitive processing capacity 31. Audiovisual 
materials can therefore make it easier for patients with oral cancer to understand and 
retain complex medical information 156,158. Audiovisual materials can o¦ er a scalable, cost-
e¦ ective way to address high healthcare demand, allowing healthcare organizations to 
provide patients with consistent, high-quality information without overburdening their 
healthcare professionals 160–163. Additionally, audiovisual materials can be adapted to fit 
the preferences and needs of diverse patient populations, including those with limited 
(health) literacy 158,164 or language proficiency. They can be accessed multiple times, 
allowing patients to process information at their own pace and supporting decision-
making outside the clinical setting. Despite these advantages, knowledge on the overall 
e¦ ectiveness of audiovisuals for providing pre-treatment information to patients with 
cancer is lacking. However, such insights are crucial to determine whether audiovisual 
materials can serve as an additional, reliable way to inform patients with oral cancer in 
the SDM process.

Among audiovisual materials, animated videos in particular may present complex 
information in a less cognitively demanding manner 34,165,166. Unlike live-action or recorded 
videos, animated videos feature a series of moving images that are drawn or simulated167. 

Figure 7. Hypothesized workflow of multidisciplinary tumor board meetings using the 
digital virtual twin model. 
Note: In blue is shown the current workflow: the patient is diagnosed, the individual patient case is discussed 
during multidisciplinary tumor board meeting, and the treatment decision-making consultation that leads 
to the treatment the patient undergoes. In yellow is shown the idea for addition to the future workflow: a� er 
diagnosis, via additional tests, a patient-specific digital twin model is made, undergoing virtual simulation to 
depict potential functional consequences of treatment. This depiction of the consequences can be used as input 
for the multidisciplinary tumor board meeting and during the treatment decision-making consultation with the 
patient.
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One benefit of animated videos is that they can present information in a simplified, 
less confrontational format 34. Patients who potentially undergo oral cancer surgery are 
o�en asked to quickly process complex medical information during emotionally charged 
consultations 168. In these cases, animated videos, including two-dimensional (2D) and 
three-dimensional (3D) formats, may be especially e¦ective in explaining the pathways, 
surgical techniques, and outcomes in complex surgical oncology treatments 34,169–171. 
Despite the promise such animated videos may hold for the SDM process, the development 
and implementation of these materials in oral cancer surgery communication remain in 
their infancy. More insights into the content, design, and implementation requirements 
are needed to guide developers in creating such animated videos and to accelerate their 
uptake in this oncology field.  

Outline and aims of this dissertation

This dissertation aims to explore whether and how SDM in complex surgical oncology 
can be improved. To achieve this, the dissertation is divided into two main parts, each 
addressing an approach to advance communication practices in complex surgical 
oncology. Part I: Support-seeking practices and shared decision-making explores 
the support-seeking behaviors and communication practices of patients and clinicians, 
before and during clinical encounters that may influence patient involvement in SDM. It 
aims to gain insight into how patients' and clinicians' behaviors contribute to treatment 
communication and SDM. Following this exploration of patients’ preparatory behavior, 
we explore the state of SDM in the complex context of oral cancer by investigating whether 
and how SDM is currently applied by head and neck surgeons. In addition, we study how 
the perceived levels of SDM relate to the observed levels of SDM. In this part, the following 
research questions are addressed, which correspond to the individual chapters in this 
dissertation:

Chapter 2: Which patient profiles can be identified among cancer patients based on their 
motives for seeking informational and/or emotional support online? And how do these 
patient profiles based on patients’ motives for seeking informational and/or emotional 
support online di¦er in terms of their psychological and background characteristics, and 
patients’ perceptions of health care services? 

Chapter 3: To what extent do head and neck oncology surgeons employ shared decision-
making in daily practice? And how does the perceived level of shared decision-making by 
head and neck oncology surgeons and patients relate to the observed level? 
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Part II: Supportive audiovisual materials of this dissertation focuses on the role of 
audiovisuals as a means of mediated patient education in complex surgical oncology. 
Here, I move beyond traditional modes of information provision, where healthcare 
professionals primarily rely on verbal communication. Rather, I explore the potential 
of audiovisuals to improve SDM in complex surgical oncology. Specifically, part II aims 
to investigate the potential of these materials to support patients and their informal 
caregiver(s) in understanding treatment options and consequences, promoting SDM in 
oral oncology. In this part, we address the following research questions, which correspond 
to the individual chapters in this dissertation: 

Chapter 4: What is the e¦ect of using audiovisuals to provide pre-treatment information 
to patients with cancer on immediate, intermediate, and long-term outcomes?

Chapter 5: What are the needs and preferences of patients, their caregivers, and healthcare 
professionals for the content, design, and adoption requirements of animated videos in 
complex surgical oncology communication?

Based on these aims and research questions, this dissertation is outlined as follows. 
Chapter 2 takes a broader perspective, investigating how patients with cancer use the 
internet to seek informational and emotional support in preparation for and as a follow-
up to clinical encounters. By examining their underlying motives for going online, we 
aim to identify distinct patient profiles based on their online support-seeking behaviors. 
Chapter 3 narrows the focus to the context of complex surgical oncology, specifically head 
and neck cancer. We aim to explore the state of shared decision-making in head and neck 
oncology by quantitatively assessing current communication dynamics between patients, 
head and neck surgeons, and informal caregivers. Chapter 4 presents a systematic review 
to explore the e¦ectiveness of audiovisuals in oncology. Through an in-depth analysis 
of existing literature, we aim to evaluate the immediate, intermediate, and long-term 
outcomes of using audiovisual materials to deliver pre-treatment information to patients 
with cancer. Chapter 5 builds on these findings by exploring the perspectives of key 
end-users of educational animated videos, including healthcare professionals, patients, 
and informal caregivers. We aim to identify their needs and preferences regarding the 
development and implementation of animated videos to support communication about 
oral cancer treatment in surgical oncology. Finally, this dissertation ends with a summary 
of the results, general discussion, methodological considerations, and pointers for the 
future in Chapters 6 and 7.
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