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Abstract 

Recent developments in PtDA research allow new PtDAs to be able to communicate 

personalised risks based on patients’ personal prognosis data (e.g. size of tumor, sex, age). 

Notably, recent research has demonstrated that personalised risks could also be communicated to 

the patient in conjunction with generic information to allow for comparison (i.e., comparative 

risk information mode). However, it still remains unexplored whether the comparative risk 

information mode will outperform generic and personalized risk information mode in 

communicating risks. To provide a better understanding of the role of comparative risk 

information mode in communicating risks, the current research has investigated whether the 

comparative, generic, and personalized risk information modes differ in influencing the level of 

state anxiety and risk perception. Specifically, a between-subjects experiment (N = 167), having 

information mode as the independent variable (generic vs personalized vs comparative), and 

anxiety (mediator) and risk perception as the dependent variables, was conducted. In addition, 

the potential moderating effects of information coping style on the relationship between 

information mode and anxiety was explored. Results showed that information mode (in the order 

personalised, generic, comparative) did significantly heighten risk perception. However, there 

was no significant relationship between information mode and the level of state anxiety, while 

anxiety was found to significantly increase risk perception. Information coping style also did 

significantly moderate the effect of information mode on anxiety. Further implications that 

discuss the information modes and their appropriateness are discussed. 
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Introduction 

1 in 7 women in the Netherlands get diagnosed with breast cancer in their lifetime (kanker.nl, 

2020). It is the most frequently occurring cancer in women. There are multiple treatment options 

that may be offered to women that have been diagnosed with breast cancer, which under certain 

circumstances are a choice between a mastectomy (breast removal) or lumpectomy (breast 

conservation). Outcomes of these treatments are comparable in terms of life expectancy, yet 

burden on quality of life and cosmetic results might greatly differ per patient (Savelberg et al., 

2017). Not only the specific characteristics of the tumour, but also the personal preferences of 

the patient influence which treatment might fit them best. 

 Cancer patients do not want their treatment plan to exclusively be based on the current 

best practice according to standardized policy, but they want their unique contextual factors to 

influence the decision-making process as well (Thorne, Oliffe & Stajduhar, 2013). Including 

patients and their personal preferences and values in the decision-making process is done by 

Shared decision making (SDM). SDM, as opposed to physicians deciding on treatments for 

patients, is becoming increasingly prominent in health care practice (Elwyn et al., 2012).  

The process of SDM can be facilitated with the use of patient decision aids (PtDA), 

which are tools to help inform and guide patients. The quality of breast cancer PtDAs varies 

greatly (Vromans et al., 2019a). Many are not evidence-based or personalised. Typically, the 

information provided in PtDAs is not based on the individual patient, but on the general 

population (e.g. Raphael et al., 2020; Green et al., 2004). Providing personalised information 

might be crucial however, since information that is tailored to a patient's clinical risk factors 

(versus generic information) has also been shown to increase realistic risk perception (Albada, 

Ausems, Bensing & Van Dulmen, 2009). In recent years, PtDAs have been developed that 
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attempt to provide personalised treatment outcome communication (Hommes, Clouth, Verbeek 

& Kramer, 2019). However, these are not commonly studied or used in practice. Recent research 

found that cancer patients actually want both personalised and generic information (Vromans & 

Hommes, submitted). When both generic and personalised information are shown together, it 

allows the patient to compare their personalised risk to the average. This is called comparative 

information, and is still very understudied in breast cancer PtDA research.  

Patients are likely to draw their own intuitive ‘gist’ representations when interpreting risk 

statistics (Reyna & Hamilton, 2001). These gist representations, or risk perceptions, may 

influence or be influenced by anxiety or worry, which are compelling emotions that impact 

people’s response to health risks (Trask et al., 2001). Comparative information could perhaps 

heighten risk perceptions by making the patient overly worried when they see that their risk 

estimates are higher than the general population (Fagerlin, Zikmund-Fisher & Ubel, 2007). 

However, this has only been found when targeted at the general (at risk) population to promote 

breast cancer screening, not at women who have already been diagnosed with breast cancer (e.g. 

Zajac, Klein & McCaul, 2006; Lipkus et al., 2000; Dillard et al., 2011). Information needs 

between people that are at risk of breast cancer and people that have been diagnosed with breast 

cancer could differ. Studies also suggest that metastatic patients who are truly interested in 

honest treatment information maintain hope, even when the information they are provided is not 

positive (Smith et al., 2010). The information coping style of a patient might thus moderate 

whether comparative information has a negative effect on anxiety. 

 Right now, PtDAs are almost exclusively developed with generic information. Recently 

the importance and desirability of personalising this information to the specific patient have 

become apparent, though still not often implemented. This research strives to discover what 
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effect these different visual information modes (generic, personalised and comparative) in breast 

cancer PtDAs have on risk perception, whether this effect is mediated by anxiety, and if an 

information seeking coping style moderates the possible effect between risk information mode 

and anxiety, leading to the following RQs: 

 

What are the effects of different visual information modes in a breast cancer decision aid 

on risk perception (RQ1)? Are these effects mediated by anxiety (RQ2)? And, does 

information coping style moderate the possible effect of personalized visual risks on 

anxiety (RQ3)?  

Theoretical Framework 

In the following section some relevant theoretical background will be discussed. Firstly, a 

short introduction to the process of shared decision making (SDM) between the patient and 

health care provider, which is supported by the use of patient decision aids (PtDAs). After that, it 

will be explained how PtDAs can be used to help communicate potential risks of treatments to 

patients. It will be argued why including visual risk communication in PtDA is preferable, and 

that there are different information modes PtDAs can employ to communicate these risks. It will 

be explained how the way risks are presented in PtDA could influence a patient’s risk perception, 

what exactly is meant by ‘risk perception’, and how risk perception relates to anxiety. 

Shared Decision Making (SDM) 

Death from breast cancer has been steadily decreasing, thanks to early diagnosis and new 

treatments and strategies (Carioli et al., 2017). One such strategy is for treatments to be tailored 

to the patient. However, personalised treatments require not only multidisciplinary scientific and 

technical coordination, but also the participation of the patient themselves (Levit, Nass & Ganz, 
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2013). Since there are multiple clinically valid treatment options available to breast cancer 

patients, a decision must be made. People widely vary in their values and what matters most to 

them in the case of trade-offs. The suitability of the treatment options is not only dependent on 

their specific illness characteristics, but also on their unique preferences and circumstances 

(Vries, Jansen, Weert & Holland, 2019). Of course, the patient is not the only one deciding 

which treatment would be the best fit based on the patients’ specific preferences as they work 

together with their doctor and other health care providers. This process of health care providers 

and patients sharing the decision-making process is aptly named Shared Decision Making 

(SDM), and becoming increasingly prominent in health care practice (Elwyn et al., 2012). It’s 

become a cornerstone of high-quality cancer care. Elwyn et al. (2012) proposed a theoretical 

three step model to provide guidance in facilitating the SDM process: 1) the introduction of 

choice, 2) describing the patients’ options, (often done by using patient decision support), and 3) 

helping patients explore preferences and make decisions. 

By participating in decisions pertaining to their own health and well-being, SDM can 

make patients feel heard and empowered (Barry & Edgman-Levitan, 2012). Patients who are 

offered different treatment options also report less feelings of anxiety and depression 

(Fallowfield et al., 1994). Implementing and achieving SDM in clinical practice has been 

challenging though (Vries et al., 2019). 

Patient Decisions Aids (PtDA) 

One tool to help facilitate the SDM process are Patient Decision Aids (PtDA). PtDAs are 

interventions that “support patients by making their decisions explicit, providing evidence-based 

information about options and associated benefits/harms, and helping clarify congruence 

between decisions and personal values” (Stacey et al., 2017, p. 1). PtDAs are said to improve 
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decision quality and reduce the patients’ exposure to options that are not in line with their 

preferences or values. This makes them appropriate tools to use when considering preference-

sensitive treatment options (O’Connor, Llewellyn-Thomas & Flood, 2004). They can be used 

before, during or after a visit with a health care provider. PtDAs can both support SDM and, 

without input from a health care provider, inform choice (Vries et al., 2019). An intervention 

review by Stacey et al. (2017) found no adverse effects of PtDAs on health outcomes or patient 

satisfaction. PtDAs decreased decisional conflict related to feeling uninformed, indecision about 

personal values, and the proportion of people who were passive in decision making. Also, they 

found that PtDAs reduced patients choosing major invasive surgery and instead choose more 

conservative options. PtDAs could thus be very helpful in the breast cancer domain, since life 

expectancy between mastectomy (breast removal) or lumpectomy (breast conservation) is very 

comparable (Savelberg et al., 2017).  

 Though PtDAs can be very helpful, they require meticulous development before they can 

be employed. Developing a PtDA is a long and arduous process which requires input from many 

different disciplines as well as patients (Coulter et al., 2013). PtDAs influence their users and 

their design should thus be carefully considered to ensure reliability (Savelberg et al., 2017). If a 

patient were to come across a poorly designed PtDA, it could cause them harm. When a PtDA is 

not considered valid by a clinician they are also unlikely to use it in their practice (Coulter et al., 

2013).  

Risk Communication 

PtDAs can be a great tool to let patients explore and compare treatment outcomes. PtDAs 

should, where available, communicate quantified risk outcomes of treatments that have been 

garnered through research (Trevana et al., 2013). For a patient to make an informed decision, 
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they should be made aware of relevant risks. For example, one common side effect of breast 

cancer treatment is fatigue, but there is considerable variability between survivors in terms of its 

severity and longevity (Bower et al., 2018). 

However, communicating this information to the patient is quite complex. Treatment 

outcomes are always uncertain. In practice, often these uncertainties are not (sufficiently) 

communicated to the patient and thus not understood by them (Politi, Han & Col, 2007). Not 

only that, even when communicated correctly, uncertainty is simply difficult to comprehend and 

requires recognition of probability and how probability estimates work (Engelhardt et al., 2017). 

Health care providers might worry that bringing up these uncertainties might overly complicate 

matters since almost everyone, even the highly educated, do not easily understand probabilistic 

information (Gigerenzer, Gaissmaier, Kurz-Milcke, Schwartz & Woloshin, 2007).  

According to Trevana et al. (2013) to truly be able to make an informed decision it is 

important for patients to understand that uncertainty is dependent on the ‘randomness’ of future 

events, as well as that uncertain information has limitations of reliability or adequacy. Han et al. 

(2011) claim that patients should be aware of the limitations of the information available to be 

able to make an informed decision. After all, many patients are looking for complete and truthful 

disclosure of statistical information after a cancer diagnosis (Fletcher et al., 2017). Still, optimal 

methods of communicating risks to patients, which information in what format, are still not fully 

understood (Trevana et al., 2013). 

Personalised risk communication in PtDAs 

A systematic review by Vromans et al. (2019a) on the quality and communicative aspects 

of PtDAs for early-stage breast cancer patients found that one communicative aspect that PtDAs 

often do not implement is personalised information. Typically, the information provided in 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        9 Field Code Changed

PtDAs is not based on the individual patient, but on the general population. It’s hard for patients 

to apply statistics that are just based on the general population to their own situation.   

 It is unfortunate that PtDAs are often not personalised to the individual patient, since it is 

now more than ever a possibility to develop personalised PtDAs. In the current E-Health era, 

PtDAs are often being developed online (versus previously being paper-based), which allows 

PtDAs to be tailored to a patient's individual needs. Using data science and artificial intelligence 

on data sets of previous cancer patients can determine personalised statistical information for 

patients (Vromans et al., 2019b). Connecting these data sets to PtDAs would allow for PtDAs to 

be personalised to the individual patient. Not only do patients themselves prefer personalised 

information (Vromans & Hommes, submitted), there is another argument to implement these 

data sets into PtDAs: it would keep the information in the PtDA up to date. Cancer statistics are 

difficult to maintain, since there is an overwhelming amount of research being done on cancer. 

Breast cancer research is very saturated (Waks & Winer, 2019). Connecting breast cancer data 

sets to PtDAs would keep them (and their personalised information) up to date. 

 Combining data of the patients’ personal prognosis data (e.g. size of tumor, sex, age) 

with, for example, a ‘quality of life outcomes after treatment’-data set, would allow a PtDA to 

provide patients with very specific personalised information. This data could for instance be used 

to estimate personalised risk and outcomes or treatment consequences (Vries et al., 2019). 

Comparative risk communication in PtDAs 

 Research by Vromans and Hommes (submitted) into statistical information needs (SIN) 

of cancer patients found that between generic and personalised statistics, patients consistently 

showed higher preference for personalised information. However, most indicated that they 

wanted to be shown both generic and personalised statistics in. One participant said: “General 
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statistics help to put things in perspective. For example, if my personal risk of recurrence is 

30%, and the general risk is 10%, I have an increased risk of 20%.” (p. 13). After all, patients 

are looking for complete and truthful disclosure of statistical information after a cancer diagnosis 

(Fletcher et al., 2017). When personal and generic information is presented together, they can be 

compared to each other. This is called comparative information. Generic risk information might 

be ‘On average, 10 out of 100 patients experience fatigue after a mastectomy’, personalised risk 

information might be ‘On average, 20 of 100 patients like you experience fatigue after a 

mastectomy’ and comparative information show both of these statements side by side. ‘How am 

I doing relative to other women with breast cancer?’ is a question that could be answered by 

comparative risk information. Comparative information can be used to help patients 

contextualize their own risks (Han et al., 2009). A legitimate purpose for risk comparisons is 

giving recipients a feeling for just how large a risk is by comparing it with another. 

Risk perception in PtDAs 

Risk perception is an important variable to evaluate whether treatment outcome risks 

have been correctly communicated. Though the effect PtDAs have on risk perception of 

treatments is often tested (e.g. Zikmund-Fisher et al., 2008), there does not seem to be a clear 

consensus on what exactly is meant by risk perception. It is also not always clear what kind of 

risk perception is desirable to induce in patients viewing your PtDA. Sometimes studies view 

heightened risk perception as a positive, since women are more likely to go to breast cancer 

screenings if they are sufficiently worried (Yavan, Akyüz, Tosun & İyigÜn, 2010). However, 

this is the case for at risk women, not diagnosed women (e.g. Zajac, Klein & McCaul, 2006; 

Green et al., 2004; Dillard et al., 2011). 

 In this study, risk perceptions are estimations made by the patient about their risk of 
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suffering certain treatment outcomes. Patients often intuitively translate risk statistics into ‘gist’ 

representations, which can impact them emotionally by for example making them worried or 

anxious (Zikmund-Fisher, Dickson & Witteman, 2011). A PtDA is successful when the patient 

gains accurate insight into their risks. It is unwanted for a PtDA to induce overly low (for some 

reason the patient thinks their risk is lower than it actually is) or high (for some reason the patient 

feels their risk is higher than it actually is) risk perceptions of treatment outcomes. 

Perceiving risk and anxiety 

 Risk perception is often associated and hypothesised to be influenced by anxiety. 

According to recent theories in cognitive psychology research human beings comprehend risk in 

two different ways. The first is by using their ‘analytic system’, which includes algorithms and 

rules like formal logic, risk assessment and probability theory. This risk comprehension is 

thoughtful, effortful and takes time. The second way is by using their ‘experiential system’, 

which in many ways is the opposite. This system is quick, intuitive and people are not 

consciously aware of it. The experiential system links things that might be perceived as risky to 

emotion and affect by comparing it to previous experience. This system feels instinctive in many 

ways (Slovic, Peters, Finucane & MacGregor, 2005). 

 One such emotional response is anxiety. Anxiety braces people for threats, it engages 

physiological systems to prepare for a response, and recruits cognitive resources to process 

information pertaining to a supposed threat (Notebaert et al., 2016). Increasingly the value in 

these emotional responses when talking of the perception of risk has become clear. It is now 

recognized that this experiential system and analytic system are both active simultaneously, and 

that affect is actually essential to rational action. The employment of analytic thinking is guided 

by affect. To be able to make rational decisions, both systems are required (Slovic et al., 2005).  
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Best Practice: Multi-modal Risk Communication 

Though there might not yet be a total consensus on what exactly is best practice in terms 

of risk communication in PtDAs, the PtDA checklist ‘International Patient Decision Aids 

Standards’ (IPDAS) does provide some guidance. According to the IPDAS communicating risk 

should be done using multiple methods (e.g. text, numbers, visuals).  

Research has shown that visuals help people better understand and remember 

information. This is because graphical displays can prime automatic mathematical operations 

(Simkin & Hastie, 1987). For example, comparing the height of two bars might be easier and 

more intuitive for many people than subtraction. Graphs can summarize data and reveal patterns 

that people might otherwise not notice (e.g. a regression line in a scatter plot). Also, unlike 

presenting information in just numbers, graphs are actually better able to hold people’s attention 

because the display of information is concrete and visual (Lipkus, 2007).  

Risk communication literature indicates that explaining risk information statistics in a 

multimodal way, using both non-technical language and combining this with visualizations (e.g., 

icon arrays, bar charts, or line graphs), is best (Garcia-Retamero & Cokely, 2017). Most current 

decision aids use numeric estimates such as percentages or natural frequencies, but fail to also 

provide patients with additional visual aids such as graphs (Vromans et al, 2019a). People with 

low numeracy, which affects many people, often do not correctly interpret such statistics 

(Buchter et al., 2014). Low numeracy is a great hindrance when presented with risk statistics 

while trying to weigh risk and benefits of different treatments. Without being able to effectively 

communicate this to them, patients cannot be truly autonomous and conscious in their decision to 

choose one treatment over another (Fagerlin et al., 2007; Hawley et al., 2008). According to 

Hakone et al. (2016) though, visualizing data can also be effective to communicate complex risk 
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information to patients with low numeracy and visual literacy. Combining numbers with visual 

aids can help facilitate patients’ grip on the information, and lead to better information recall as 

well (Mayer, 2005). 

A certain level of graph literacy seems to be needed in order for people to be able to 

make meaningful interpretations and associations of the patterns that graphs depict (Garcia-

Retamero & Cokely, 2017). However, as long as there are enough visual aids (e.g. simple labels 

and explanations to help convey meaning) provided, even people with low numeracy or graph 

literacy can benefit from visual risk communication (Okan et al., 2015). 

Certain visualizations are more effective at representing risk communication than others 

though. Icon arrays and bar charts have for instance been found to be more effective than others 

(Hawley et al., 2008). It is also good to consistently use the same clear denominator and natural 

frequencies or percentages (Elwyn et al., 2009; Trevana et al., 2013). 

 

Research model and hypotheses 

Information mode and risk perception 

 Providing personalised information in PtDAs might be crucial and greatly improve its 

helpfulness, since information that is tailored to patients in a PtDA creates more realistic 

expectations of possible benefits and risks (O’Connor et al., 1998). It is expected that 

personalised statistics are more relevant to the patient and will thus be processed better by them 

than generic, population only, information (Vromans et al., 2019b). Information that is tailored to 

a patient's clinical risk factors (versus generic information) has also been shown to induce 

realistic risk perception (Albada, Ausems, Bensing & Van Dulmen, 2009). According to 

Vromans et al. (2020) tailored (personalised) risks are perceived as more personally relevant. 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        14 Field Code Changed

Thus, it is argued that, when both information modes would show the same risk percentage, 

personalised risk information would induce lower risk perception than generic information. After 

all, a goal of a decision aid aimed at patients versus at risk population is to not induce overly 

high risk perceptions. 

Compared to generic and personalised information, comparative information in PtDA for 

breast cancer patients is still very much unexplored. It has especially not been directly compared 

to the use of generic and personalised information in PtDAs. It is said that comparative 

information can be used to help patients contextualize their own risks (Han et al., 2009). Risk 

comparisons can also give recipients a feeling for just how large a risk is by comparing it with 

another. However, comparative risk information could have negative consequences. When 

providing patients with comparative risk information, it could bias their reactions and risk 

perceptions. Fagerlin, Zikmund-Fisher and Ubel (2007) found that presenting women with 

comparative risk information about breast cancer changed their risk perception: someone might 

feel compelled to choose a certain treatment because they’ve seen that their risk is above average 

and get overly worried, not thoroughly thinking through which treatment might actually fit their 

preferences best. However, this research like most others in this domain is targeted at the general 

(at risk) population to promote breast cancer screening, not at women who have already been 

diagnosed with breast cancer (e.g. Zajac, Klein & McCaul, 2006; Lipkus et al., 2000; Dillard et 

al., 2011). Research showed that people who have been diagnosed are truly interested in honest 

treatment information and maintain hope, even when the information they are provided is not 

positive (Smith et al., 2010). Still, comparative information might be upsetting when you are 

doing worse than other women with breast cancer. However, it has also been found that patients 

want all the information available, even when this information is distressing (Kehl et al., 2015). 
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There is no previous research to truly indicate how comparative information will perform 

compared to just generic or just personalised information. However, it is expected that when the 

personalised information is higher risk than the generic information in a comparative scenario, 

this might induce the highest risk perceptions. For though one’s ‘true’ risk would be the same as 

in an ‘only personalised’-information mode, in a comparative scenario this could be compared to 

a lower generic risk. As such, this leads to the following hypothesis: 

H1: Information mode will influence risk perception in such a way that comparative 

(generic + personalised) visualisations induce the greatest risk perception levels 

followed by generic and finally personalised, which induces the lowest risk perception 

levels.  

Information mode and anxiety 

 Though one might expect that personalising risk information communicated to patients 

could lead to heightened worry or anxiety by making risks seem more concrete, recent meta-

analysis by Edward et al. (2013) exploring this effect actually found that four out of six studies 

they looked into reported no significant changes in anxiety following personalised risk 

communication to the participants. Though insignificant, they actually found that anxiety 

decreased in the intervention groups. However, when generic information is shown in addition to 

personalised information and allows people to compare themselves to the average, it seems 

anxiety could become a bothersome factor. A focus study by Smit et al. (2015) explored what 

people’s response would be to receiving hypothetical personalised risk information about skin 

cancer (melanoma). They presented the personalised information together with generic 

information, thus asking participants about comparative risk. Many participants indicated that 

they believed their response to the personalised information would depend on how it compared 
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to the average generic information. As one participant put it: ‘… even just above the average is 

probably enough to frighten most people’ (p. 312). Others mentioned that seeing these results 

might cause anxiety or depression. Of course, the group that has the highest risk of certain 

unpleasant outcomes is also most at risk of higher induced anxiety. Vromans and Hommes 

(submitted) mention that more effect studies should help identify whether presenting 

personalised information as higher risk (e.g. “7 out of 10 people like you experiences nausea”) in 

conjunction with lower risk generic, population-based information (“e.g. 4 out of 10 people 

experience nausea”) would have a negative impact on anxiety in patients. Once again, the article 

by Fagerlin, Zikmund-Fisher and Ubel (2007) indicates a negative effect of comparative 

information, in this case on anxiety. They found that that presenting women with comparative 

risk information about breast cancer changed their risk perception: claiming that because they 

have seen that their risk is above average, they will get overly worried. However, this research 

did not look into actual patients, but approached random women in a hospital cafeteria. They did 

not ask that they imagine themselves to be patients, but presented them with their own 

(hypothetical) risk of getting cancer. They also did not actually measure the participants’ anxiety 

or worry; this conclusion was deduced by the authors due to the change in participants’ risk 

perception. Still, it’s quite plausible that providing patients with comparative information 

(especially when the patient is at higher risk than the generic, population-based information) will 

induce higher anxiety than when generic information is left out. This leads to the following 

hypothesis: 

H2: Information mode will influence state anxiety in such a way that a comparative 

(generic + personalised) visualisations induce the greatest state anxiety levels followed 

by generic and finally personalised, which induces the lowest state anxiety levels.  
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Anxiety and risk perception 

As previously mentioned, research often totes anxiety and worry as an indicator for 

higher risk perceptions (e.g. Fagerlin, Zikmund-Fisher and Ubel, 2007). Risk perceptions may 

influence or be influenced by anxiety or worry, which are compelling emotions that impact 

people’s response to health risks (Trask et al., 2001). According to Slovic et al. (2005), people’s 

risk estimates are highly influenced by their feelings: if someone’s feelings towards an action are 

positive, they are more likely to judge its risks as low, whereas if someone’s feelings are not 

positive, they tend to judge risks as high. They say that affective responses may actually mediate 

risk perceptions. Of course, it is not unreasonable for someone to be anxious when exploring a 

decision aid which informs them of their risks of treatment outcomes. Cancer is already a highly 

dreaded disease, as such affect towards certain (negative) treatment outcomes (e.g. pain, fatigue) 

might have noticeable effect on risk perceptions.  

H3: Level of state anxiety will be positively associated with the level of risk perception. 

Moderating effect of information coping style 

 Whether it is beneficial to communicate comparative risks might be contested (Fagerlin, 

Zikmund-Fisher & Ubel, 2007). Perhaps the negative affect comparative risk might have on risk 

perception by causing them anxiety would be mediated by patients’ information coping styles. 

Patients fare better when information is tailored to their own coping styles. There are two coping 

styles: monitoring (information seeking) and blunting (information avoidant). People that have a 

monitoring coping style are alert to negative or painful information and events. People that have 

a blunting coping style try to avoid this type of information. Cancer patients that have a more 

monitoring blunting style tend to do better when they are given more information, whereas 

patients that have a blunting coping style tend to do better with less information (Miller, 1995). 
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Research also showed that patients who are truly interested in honest treatment information 

maintain hope, even when the information they are provided is not positive (Smith et al., 2010). 

Vromans and Hommes et al. (submitted) found that patients with a monitoring coping style 

expressed a need for both personalised and generic statistical information. Patients with a 

monitoring coping style would thus probably prefer comparative information, showing both 

personalised and generic information. As such, there might be a moderating effect of a patient's 

information coping style on anxiety. This leads to the following hypothesis: 

H4: Information coping style will moderate the effect of risk information mode on state 

anxiety. 

The research model visualising the proposed hypotheses is presented in Figure 1. 

Figure 1 

Research Model 

 

Method 

Design and participants 
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A between-subjects experiment, where the information mode was the independent 

variable (generic vs personal vs comparative), was conducted to test the hypotheses proposed in 

this research. The generic condition functions as a control condition. In total, 181 participants 

were recruited for this study. Each participant was randomly assigned to one of the three 

conditions. However, after careful consideration of the responses some participants were deleted 

from the data set since they were not credible (e.g. people that spent 2 to 5 minutes, an 

unreasonably short time, to finish the experiment). That left 167 participant’s responses. 48 

participants were assigned to the generic condition, 60 to the personalised condition and 59 to the 

comparative condition. 

The only prerequisites to take part in the study were for the participant to be female and 

over 18 years old. Not only does breast cancer overwhelmingly occur in women over men, 

cosmetic consequences (and thus choosing between a mastectomy or lumpectomy) are different 

for women than for men (women might be more inclined to try and preserve as much of their 

breasts as possible). The prototype that would be presented to the participants would also have a 

female-centric approach (e.g. the hypothetical patient was female). Thus, to ensure efficacy only 

women were approached to take part in the study. 

Participants were gathered via a network sampling method. The participants were 

contacted via Facebook, Whatsapp, LinkedIn, email and word of mouth. By distributing via 

social media, it has not become a random sample. According to Casler, Bickel and Hackett 

(2013) distributing a questionnaire and recruiting participants via social media is a good option, 

since it leads to a diverse group of respondents. It is like a select convenience sample, however 

not representative of the entire population. This method was chosen since it is cost-effective 

(Battaglia, 2008). 
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Sample characteristics 

As previously stated, all participants were female. The overall sample of participants was 

quite young and highly educated. An overview of all characteristics of the participants is given in 

Table 1. 

 

Table 1  

Sample Characteristics 

Characteristic  N Percentage (%) 

Gender    

 Female 167 100% 

Agea    

 18-24 years old 78 46.7% 

 25-34 years old 49 29.3% 

 35-44 years old 14 8.4% 

 45-54 years old 14 8.4% 

 55-64 years old 9 5.1% 

 65+ years old 3 1.8% 

Educationb    

 High school 11 6.6% 

 Bachelor 57 34.1% 

 Master 89 53.3% 

 PhD 8 4.8% 

 Other 2 1.2% 

Diagnosedc    

 Yes 6 3.6% 

 No 161 96.4% 

Diagnosed loved 

oned 
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 Yes 74 44.3% 

 No 92 55.1% 

 Rather not say 1 .6% 

Note.  

aAge at time of the experiment. 

bHighest level of education or currently enrolled in level of education. 

cParticipant had previously been diagnosed with breast cancer. 

dParticipant had a loved one be diagnosed with breast cancer. 

 

Materials 

Stimuli 

A prototype of a web-based PtDA was developed in collaboration with another master 

thesis student (Clara Coelho) for this study, providing information on quality of life data 

regarding breast cancer treatments (breast conserving surgery and breast removal surgery) to 

help patients make informed decisions during the SDM process. This data was personalised to a 

hypothetical patient in the personalised and comparative conditions. The prototype was 

developed in Adobe XD, a prototyping tool that can be used to make interactive and modern 

websites and apps (www.adobe.com/nl/products/xd.html). Adobe XD also allows for 

collaboration1 in one file. The questionnaire was developed using the online questionnaire tool 

Qualtrics (www.qualtrics.com/). Both the prototype and questionnaire were developed in 

English. 

Data Types. The personalised quality of life data used in this prototype was a fictitious 

hypothetical scenario, however the input data is based on two different data sets. The first is the 

                                                 
1
 The prototype was developed in collaboration with Clara Coelho, who looked into the effect of interactive elements in a PtDA. 

As such, half of the participants viewed a prototype with interactive elements and half without. The interactivity allowed these 

participants to click on the pictographs to inspect more extensive information. Since participants would thus see a prototype with 

one of two different levels of interactivity. Interactivity was also controlled for in the analysis. 
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‘Patient Reported Outcomes Following Initial treatment and Long-term Evaluation of 

Survivorship’ (PROFILES) registry data set (Van de Poll-Franse et al., 2011). This dataset 

consists of reports from over 21.000 Dutch cancer patients who reported on post-treatment 

health-related quality of life (QoL) consequences. This data includes measures of fatigue, 

nausea/vomiting, pain, dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial 

impact. All these measures could provide valuable insight into different risks that pertain to 

certain treatments (e.g. women who choose breast conserving surgery might or might not report 

higher pain after treatment than women who had breast removing surgery). Often research into 

risk perception in the breast cancer domain refers to recurrence risks or risks of death (e.g. 

Brewer et al., 2009), whereas quality of life outcomes and risks (such as pain) occur with varying 

degrees in almost every person that undergoes any breast cancer treatment. As such, quality of 

life outcomes were chosen to be visualized in this prototype. To ensure the prototype did not 

become overly complex three quality of life outcomes were chosen: ‘Fatigue’, ‘Pain’ and 

‘Physical functioning’ (renamed to ‘Difficulty with moving’ in the prototype for ease of 

comprehensibility). 

The second mock-up data the prototype uses is the data which allows for personalised 

risk communication and includes the patient’s individual prognosis data such as gender, age, 

tumor stage, tumor size, comorbidities, examined lymph nodes etc. This information would be 

provided and entered into the PtDA by the patient’s health care provider. In the case of this 

study, a hypothetical patient with hypothetical prognosis data was used. 

The Prototype. The PtDA prototype was designed to look like a website/app, to function 

like a clickable brochure aimed at helping patients make a choice between breast conserving and 

breast removal surgery. The PtDA was a dashboard (see Figure 2) where QoL data was presented 
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to the user in graphs. The PtDA is presented as having the ability to estimate how likely it is that 

a new patient will experience certain effects of the treatments, such as difficulty with moving, 

fatigue and pain. This estimation is supposedly based on previous patients with breast cancer 

(PROFILES data set). For the personalised and comparative conditions, the patient's personal 

situation (e.g. age, gender, size of the cancer, comorbidities) also influence the data which is 

presented to the user (e.g. because of someone’s age their risk of pain might be higher). The 

PtDA showed this data in graphs and text. 

 

Figure 2 

Prototype Dashboard (Comparative Condition) 
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Clicking on a graph in the dashboard would take the user to another page where the 

information in the graph is more extensively shown (see Figure 3). Text accompanying the 

graphs in these pages was inspired by Hommes et al.’s (2019) data-to-text cancer support tool, 

which also depicted personalised QoL data. For the generic condition these would be ‘Out of 100 

patients around 35 experience fatigue after breast removal surgery (mastectomy)’, for 

personalised ‘Out of 100 patients like you around 35 experience fatigue after breast removal 

surgery (mastectomy)’. In the comparative condition the two are shown side by side. This 

wording (‘around’) demonstrates the uncertainty of the data (Han et al., 2011). Guidelines by 

Garcia-Retamero and Cokely (2017) were used to choose the type of graphs to represent the data. 

The type of graph was chosen for the type of data and to ensure comprehensibility and 

transparency. ‘Difficulty with moving’, ‘Pain’ and ‘Fatigue’ were singular data comparing the 

efficacy of two medical treatments, thus best represented in a bar graph (Garcia-Retamero & 

Cokely, 2017). The styling of the singular bar graph that includes comparative information was 

borrowed from a similar study on visually presenting comparative cancer risks (Han et al., 2010).  

 

Figure 3 
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Screen when you’ve clicked on one of the Treatment Outcomes (Comparative Condition) 

 

The graphs in the prototype present the participant with either generic (see Figure 4), 

personalised (see Figure 5) or comparative (see Figure 6) information. Comparative information 

is both generic and personalised displayed in one graph. The data was presented in the PtDA 

with natural frequencies (45 out of 100 patients), to make it easily interpretable (Trevana et al., 

2013).  

The data depicted in the different conditions was the same, except for in the comparative 

condition where the ‘generic’ information was a bit lower than the personalised information (see 

Figure 6). This was done since it was previously hypothesized that the comparative condition 

would induce higher anxiety and risk perception, and a situation where ‘you’ are doing worse 

than the generic average might induce these feelings and perceptions. 
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Figure 4 

‘Difficulty with Moving’ in the Generic Condition 

 

 

Figure 5  

‘Difficulty with Moving’ in the Personalised Condition 
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Figure 6 

‘Difficulty with Moving’ in the Comparative Condition

 

 In the risk visualizations (see Figures 3, 4 and 5) there are two different icons, one for 

personalised information and one for generic information. The two were plainly explained to the 

participant as ‘Patients like you: based on your own personal situation and patients similar to 

you who have received the treatment’ for the personalised information, and ‘The average 

patient: based on all previous patients who have received the treatment’ (see Figure 7). The 

participant was able to click the ‘own personal situation’ to go to the ‘My personal situation page 

(see Figure 8). This page was also always reachable in the menu on top of the page. Here, the 

participant was able to see the fictitious patient that the supposed personalised information was 

based on. 

Figure 7 

Icons Explaining the Personalised and Generic Information (here both in the comparative 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        28 Field Code Changed

condition)

 

Figure 8 

‘My Personal Situation’-Page (only in personalised and comparative conditions)

 

Measures 

Anxiety. The State-Trait Anxiety Inventory (STAI) was used to measure anxiety 

(Marteau & Bekker, 1992). The STAI is the most often used measurement tool when measuring 

anxiety in response to decision aids (Green et al., 2004; Osaka & Nakayama, 2017). It has also 

previously been directly post-experiment in decision aid research (Bekker, Hewison & Thornton, 

2004).  
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The STAI State scale assesses how people feel at a particular moment in time. A 

shortened 6-item (e.g. ‘I am worried’, ‘I am tense’) form was used to measure State anxiety 

(Marteau & Bekker, 1992). Statements were rated on a 4-item scale (1 = Not at all, 4 = Very 

much so). The State scale score is composited to one State anxiety score. 

 Risk Perception. Risk perception is measured quite differently across the board and 

often measures one’s risk perception of getting a disease rather than treatment consequences. The 

way risk perception is measured is also dependent on the content of the risks. Thus, there is no 

one tried and true method to measure risk perception. As such, risk perception in this study as a 

measurement was adapted from items in similar studies. Items were adapted from Lee, Shin, 

Kawaja and Ho (2016) and Zikmund-Fisher et al. (2008). Participants responded to each 

question on a 5-point Likert scale. Since there were multiple treatments and multiple QoL 

outcomes, to ensure validity all items referred to only one treatment (mastectomy) and one QoL 

outcome (Pain). The four items were ‘If you were to choose to have a breast removal operation 

(mastectomy), how likely do you think you would be to experience pain2?’ (1 = Not at all likely, 

2 = A little likely, 3 = Moderately likely, 4 = Quite likely, 5 = Extremely likely), ‘If you were to 

choose to have a breast removal operation (mastectomy), how likely do you think you would be 

to experience pain, as compared to the average person who had this operation?’ (1 = Not at all 

likely, 2 = A little likely, 3 = Moderately likely, 4 = Quite likely, 5 = Extremely likely), ‘Taken 

all together, how worried would you be about experiencing pain if you had a breast removal 

operation (mastectomy)?’ (1 = Not at all worried, 2 = A little worried, 3 = Moderately worried, 4 

= Quite worried, 5 = Extremely worried), ‘Taken all together, how common do you think 

                                                 
2
 In the questionnaire these four Risk Perception items also included ‘6 months after treatment’ (e.g. “how likely do 

you think you would be to experience pain 6 months after treatment?”) since the prototype included 3 timelines 

which were in place for Clara Coelho’s research. 
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experiencing pain is for people who have had a breast removal operation (mastectomy)?’ (1 = 

Not at all common, 2 = A little common, 3 = Moderately common, 4 = Quite common, 5 = 

Extremely common). Risk perception is the mean of these four items. 

 Information Coping Style. Information coping style was measured with the shortened 

Threatening Medical Situations Inventory (TMSI). This shortened scale has been validated in the 

cancer domain (Ong et al., 1999). Monitoring versus blunting style scales have been extensively 

used in cancer research, looking into the way patients cope with their health situation and either 

seek or avoid potentially anxiety-inducing information about cancer (Miller, 1995). The TMSI 

presents the participant with two health-related hypothetical situations such as ‘vague suspicious 

headache complaints’ and ‘choosing for uncertain heart surgery’. These situations are followed 

up with three monitoring (e.g. ‘‘I plan to ask the specialist as many questions as possible”) and 

three blunting statements (e.g. “For the time being I try not to think about unpleasant 

outcomes”). The participant indicates how applicable the statements would be for them in the 

hypothetical situation on a 5-point Likert scale (1 = ‘not at all applicable to me’, 5 = ‘strongly 

applicable to me’). Blunting and monitoring scores are calculated by averaging all relevant 

items.  

Control variables. Some control variables3 were checked to see if they influence the 

study design as well. Graph literacy was checked for using the Subjective Graph Literacy Scale 

(Garcia-Retamero, Cokely, Ghazal & Joeris, 2016). Another control variable was previous 

knowledge and familiarity with breast cancer, measured by questions ‘Have you ever been 

diagnosed with breast cancer?’ ([0] = has no loved ones that have been diagnosed with breast 

cancer; [1] = has loved ones that have been diagnosed with breast cancer) and ‘Have any of your 

                                                 
3
 As mentioned, ‘Interactivity’ from Clara Coelho’s study was also checked for as a control variable.  
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loved ones ever been diagnosed with breast cancer?’ ([0] = participant has not been diagnosed 

with breast cancer; [1] = participant has been diagnosed with breast cancer).  

Reliability of scales. In order to ensure the validity of our measures, their internal 

consistency reliability (Cronbach’s Alpha) was assessed. The Anxiety (STAI) scale had a 

Cronbach’s Alpha of 0.838, the Perceived risk (PRISK) scale had a Cronbach’s Alpha of 0.767, 

the Graph Literacy (GL) scale had a Cronbach’s Alpha of 0.905, the Monitoring Information 

Coping Style (ICS-M) scale (minus ICS3) had a Cronbach’s Alpha of 0.719, all which indicated 

high internal consistency reliability. 

Procedure 

Participants were asked to open the questionnaire on a laptop or desktop to ensure 

consistency and because the prototype was designed to work as a desktop website. The 

questionnaire opened with an introduction to the research. Since participants might not have any 

experience with breast cancer, decision aids or possible treatments and their treatment outcomes, 

a short explanation was given about these topics and how one might feel about these as a breast 

cancer patient. It was then explained that they would be exploring and evaluating a decision aid 

app. Participants were asked to imagine themselves to be a breast cancer patient while doing so, 

to imagine that they had been diagnosed and now faced the difficult choice of deciding between 

breast conserving treatment and breast removal surgery. They were made aware that these two 

treatments have very similar life expectancy outcomes, but differ in other quality of life 

consequences where importance of factors might differ between patients. The participants were 

told that the information they would be seeing in the decision aid would be fabricated. In the 

comparative and personalised conditions, the fictitious patient (‘Jane Doe’) would also have 

fabricated individual prognosis data that was previously entered by her health care provider.  
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Participants were informed that there were no expected risks associated with the research, 

that they could stop at any time without having to give a reason, and that their responses would 

be anonymously processed and stored.  

After giving their informed consent, confirming they were female and over 18 years old, 

participants were first asked to answer demographic questions (e.g. age, highest level of 

education). Then, participants would be given a link to one of the three different decision aid 

conditions. The link opened the decision aid in a new tab. They were told to keep this tab open at 

all times during the experiment so they would be able to go back and forth between the 

questionnaire and the decision aid. Participants were asked to take their time to explore the 

decision aid, and to then return to the questionnaire and get back to answering questions.  

After familiarising themselves with the decision aid, they were informed they would be 

answering some questions to gain insight into their experience. Participants were also 

continuously asked to answer as if they were a breast cancer patient themselves. Right after 

exploring the decision aid the participants would be asked about their risk perception. To ensure 

participants would be looking at the correct information in the decision aid while answering 

questions, they were asked to go to the page about ‘Pain’ and shown a screenshot of the correct 

page. They were then asked if they were on that page, and if they answered ‘Yes’ they could go 

on. After that, they were asked to answer some questions regarding how they felt while 

interacting with the prototype. Here, the STAI words were introduced with the questions ‘When 

thinking about the decision aid, how did you feel while exploring it?’. Next were the Graph 

Literacy and Information Coping Style questions. The questionnaire ended with some optional, 

mostly open-ended questions: ‘How would you describe your experience with the decision aid?’, 

‘How difficult was it to understand the information in the decision aid (1= extremely difficult; 5 
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= extremely easy)?’, ‘Based on the information given, which treatment would you prefer (Breast 

conserving surgery (lumpectomy) or Breast removal surgery (mastectomy))?’, ‘Why did you 

choose this treatment?’ and ‘Is there something else you would like to add?’. 

Participants were thanked for their participation and debriefed on their contribution to the 

research and what was investigated.   

Analyses 

Analyses were conducted with the partial least squares (PLS) approach. This conduction 

was done using the WarpPLS 6.0 analytical software (Kock, 2017). This approach was chosen 

since the PLS structural equation modeling (PLS-SEM), unlike the covariance-based structural 

equation modeling (CBSEM), does not require normality assumptions in the data, allowing for 

smaller sample sizes (Marcoulides & Saunders, 2006). PLS-SEM also allows a nomological 

network of variables, providing a more integrative estimation of correlations between variables 

(Streukens, Wetzels, Daryanto, & De Ruyter, 2010). This makes it a more preferable approach 

over more traditional analytical approaches such as the analysis of variance (ANOVA). 

 

Results 

Data inspection and validity of scales 

 In order to do parametric tests, the Likert scale questions were interpreted as interval 

variables (Norman, 2010). Not all statements are normally distributed according to the Shapiro-

Wilk (sample size <1000), but this is largely due to the size of the sample (N = 167). According 

to the central limit theorem, it can be said that since the sample size is greater than 30, the 

distribution of the sample means can be regarded as normally distributed (Burns & Burns, 2008). 

Also, results were yielded using the PLS-SEM method, which as previously mentioned does not 
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require normality assumptions (Marcoulides & Saunders, 2006). All variables indicated a 

skewness between -1 and 0, and kurtosis between -1 and 1. According to Hair et al. (2010) and 

Bryne (2010), data can be considered to be normal if skewness is between ‐2 to +2 and kurtosis 

is between ‐7 to +7. Thus, these results are deemed acceptable. See Table 2 for the descriptive 

statistics of the three conditions. 

 

Table 2  

Descriptive statistics 

 Condition Mean N SD 

Perceived risk Personalised 3.22 60 .68 

 Generic 3.41 48 .64 

 Comparative 3.39 59 .64 

Anxiety Personalised 2.97 60 .88 

 Generic 3.06 48 .78 

 Comparative 3.07 59 .86 

 

In order to ensure the construct validity of our measures, for each indicator their internal 

consistency reliability (Cronbach’s Alpha) and their item loadings for each indicator were 

assessed. PLS-SEM was employed to test the validity of the measures. The analysis was based 

on the method by Shin et al. (2019). All items’ loadings except for one were above 0.5 and 

statistically significant with a p-value of below 0.001 (see Table 3), indicating a good reliability 

(Kock, 2017). One item (ICS3) from the Monitoring Information coping style scale had an 

insufficient item loading score (0.293). This item was “I decide to first inquire with other 

authorities and doctors”, which could be argued is quite a bit more ‘extreme’ of an action to take 

than some of the other statements in this scale (e.g. “I intend to ask the specialist as many 
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questions as possible”), since it could imply a distrust in your current health care provider. As 

such, it was deemed appropriate to leave out this statement during analyses. As previously 

mentioned, all measures were found to have a Cronbach’s Alpha above 0.7, indicating high 

internal reliability. 

 

Table 3  

Item loadings 

STAI Item loading PRISK Item loading GL Item loading ICS-M Item loading 

STAI1 (.75)*** PRISK1 (.85)*** GL1 (.88)*** ICS1 (.67)*** 

STAI2 (.71)*** PRISK2 (.73)*** GL2 (.87)*** ICS4 (.66)*** 

STAI3 (.75)*** PRISK3 (.72)*** GL3 (.88)*** ICS8 (.79)*** 

STAI4 (.82)*** PRISK4 (.80)*** GL4 (.84)*** ICS10 (.73)*** 

STAI5 (.67)***   GL5 (.80)*** ICS11 (.57)*** 

STAI6 (.76)***       

Note. STAI, State Anxiety Inventory; PRISK, Perceived risk; GL, Graph literacy; ICS-M, 

Monitoring information coping style. 

*** p < .001. 

 

Hypotheses testing 

PLS-SEM was conducted to examine the significance of the causal paths that were 

posited in the structural model (H1-H4). The variable information mode was dummy-coded as 

personalized = [1], generic = [2] and comparative = [3]. See Figure 9 for a holistic view of the 

PLS-SEM results. 

Information mode and risk perception 
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H1 posited that information mode would influence risk perception in such a way that 

comparative (generic + personalised) visualisation induce the greatest risk perceptions followed 

by generic and personalised, where personalised would induce the lowest risk perceptions. 

Consistent with this prediction, the PLS-SEM results indicated that information mode (in the 

order personalised, generic, comparative) significantly increased risk perception in a breast 

cancer PtDA (β = .13, p < .05). The results were in support of H1. 

Information mode and anxiety 

H2 posited that Information mode would influence state anxiety in such a way that 

comparative (generic + personalised) visualisation induce the greatest state anxiety followed by 

generic and personalised, where personalised would induce the lowest state anxiety. Contrary to 

this prediction, the PLS-SEM results indicated that information mode was not significantly 

positively associated with anxiety in a breast cancer PtDA (β = .06, p = .23). Thus, H2 was not 

supported. 

Anxiety and risk perception 

H3 posited that Level of anxiety would be positively associated with the level of risk 

perception. Consistent with this prediction, the PLS-SEM results indicated that anxiety was 

indeed significantly positively associated with risk perception in a breast cancer PtDA (β = .21, p 

< .01). The results were in support of H3. 

Moderating effect of information coping style 

 H4 posited that Information coping styles moderated the effect information mode of risk 

information has on anxiety. No significant effect was found between information mode and 

anxiety (H2), and no significant moderating effect was found either (β = .00, p = .48). Thus, H4 

was not supported.  
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Control variables 

Some control variables4 were checked to see whether these factors might have had an 

effect on the independent variables. Of these variables, having a loved one diagnosed with breast 

cancer or being diagnosed yourself were both found to have no significant effect on the 

independent variables. Graph literacy had a negative significant relationship with state anxiety (β 

= -.26, p < .01) and a positive relationship with risk perception (β = .23, p < .01). That means 

that the higher the participant’s graph literacy, the lower their state anxiety and the higher their 

risk perception were. 

 

Figure 9 

PLS-SEM results. 

 

 

                                                 
4 ‘Interactivity’ from Clara Coelho’s study was found to have no effect on both anxiety and risk perception. 
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Note. Solid lines indicate significant paths and dashed lines indicate non-significant paths. *p 

< .05, **p < .01. 

 

Additional findings 

Participants gave some extra insight into their experience with the decision aid during the final 

part of the questionnaire, where the open-ended questions ‘How would you describe your 

experience with the decision aid?’ and ‘Is there anything else you would like to add?’ were 

asked.  

 Generally, in each of the three conditions most answers were short and positive. Some 

thoughts that were shared by many of the participants were that the decision aid was “Easy to 

use”, “Good”, “Easy to understand”, “Interesting”, “Helpful”, “Understandable”, “Informative” 

and “Clean” in any of the three conditions.  

Participants’ view on visualising information 

An assumption was made for this research based on previous research that visualising 

information in decision aids would be helpful and preferred (Garcia-Retamero & Cokely, 2017; 

Vromans et al, 2019a). Overall, participants seemed very positive about the visual information in 

the decision aid. One participant said “the visualisation of the information really makes it 

comprehensible”, another said they “really liked the simple way complex data was represented” 

and it was also mentioned that “it was easy to quickly see what the results were in different 

situations.” Participants found the decision aid “easy to navigate and to interpret the data that 

was presented” and “easy to navigate, visually appealing and very clear comparisons”. They said 

the decision aid had a “Very smooth interface, [was] intuitive and provid[ed] good-sized bites of 

information”, and was “clearly visualised and explained. I liked the visuals and look/feel of the 
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aid.”. One participant said: “I like that you wanted to go for a graphical approach with fewer 

text!” 

Participants’ positive interest in comparative information 

Interestingly, though yet unaware of the purpose of the research, many participants 

mentioned the type of information they perceived in the decision aid and indicated an interest in 

comparative information.  

Especially notable was that many of the participants in the personalised condition 

indicated that they felt generic information was ‘missing’. As one participant put it: “I missed the 

average data in comparison to my personal data, because that would make it easier to interpret.” 

Others said “Maybe at the end I would think that what I wanted to see was the average success of 

both treatments. it's difficult to put myself in such shoes, I think that is something very scary and 

difficult to imagine, at least to me” and “I thought at first that I could slide the image of the little 

lady around, to see how likely I was to experience this kind of pain compared to others.”. One 

participant also mentioned that seeing average data next to the personalised data might also make 

them worry less: “It was fine! I would like to see what is 'usual' in a situation like that so that you 

can worry less.” Another participant mentioned that they “… would welcome additional 

information about other patients' recovery and experience (how did they rate their levels of 

pain/fatigue difficulty moving, etc.).” 

Participants in the comparative condition also seemed positive about the comparative 

information they viewed in the decision aid. As some participants put it: “I liked that I could see 

what happened to the average number of people and what happened to people that were similar 

to myself”, “I like how it took your particular unique situation into account.”, and “It is very 

helpful to see the difference between the average patient and patients like me. It puts it in 
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perspective”. One participant even said that the decision aid was “Easy to use and gives you facts 

in a quite neutral way (I stay calm, even though it is about me)”, implying that they did not find 

the comparative information worrisome even though the personalised information was higher 

risk than the generic information.   

It seemed participants had a clear interest in experiences of other women. For example, 

someone said the decision aid “feels incomplete, I would like to see more explications or 

experiences from people in my age group.” Others mentioned “Maybe I would like to have some 

feedback (like quotes) from patients like me about their experience with each treatment” and 

“Might also be good to add a forum or something like that where other women can share their 

experiences and support each other through this difficult process.” Knowing what other people 

went through seemed valuable. As one participant put it: “It is always a good thing to know what 

the experiences are of other women in the same situation.” 

Discussion 

 This research strove to investigate what the effects are of different types of visual 

information modes (generic, personalised and comparative) in a PtDA on risk perception (H1), 

whether these effects are mediated by feelings of anxiety (H2), and whether an information 

seeking coping style would moderate (H4) the possible effect information mode has on anxiety 

(H3).  

 In line with our prediction, information mode was significantly related to heightened risk 

perceptions (H1). This seems to support the scarce previous research that indicated that 

comparative information would induce high risk perceptions (Fagerlin, Zikmund-Fisher and 

Ubel, 2007), whereas personalised information would low risk perceptions (Vromans et al., 

2019b).  
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However, it was predicted that this effect would be mediated by anxiety (H2). According 

to Fagerlin, Zikmund-Fisher and Ubel (2007), comparative information induces high risk 

perceptions by making people overly worried when they see that their own risk is higher than the 

generic risk. However, the prediction that information mode would heighten anxiety was not 

validated by this research. At this moment, the fact that comparative information might be 

anxiety-inducing is the main argument previous research totes as to not be in favour of designing 

breast cancer PtDA with comparative information (Fagerlin, Zikmund-Fisher and Ubel, 2007). 

Thus, the fact that this effect could not be confirmed by this research seems to be in favour of a 

comparative information mode. 

Another prediction that was supported in this research was that higher anxiety would 

induce higher risk perceptions (H3). These findings are in line with previous research, which 

found that if someone’s feelings towards an action are positive, they are more likely to judge its 

risks as low, whereas if someone’s feelings are not positive, they tend to judge risks as high (e.g. 

Tripp & Milne, 1995; Slovic et al., 2005). This effect was also quite a bit higher than the effect 

of information mode on risk perception in this study.   

The prediction that an information seeking (monitoring) coping style would moderate the 

effect information mode might have on anxiety (H4) was also not supported in this research. This 

effect was expected because previous research indicated that patients fare better when 

information is tailored to their own coping styles, and cancer patients that have a more 

monitoring blunting style tend to do better when they are given more information, compared to 

patients that have a blunting coping style who tend to do better with less information (Miller, 

1995). However, since this effect was not supported, it might indicate that it is not necessary for 

PtDA to fit their information mode to the individual patient. 
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The control variable graph literacy was found to have a significant effect on both risk 

perception and anxiety. Interestingly, the effect on anxiety was negative (indicating that 

participants who rated themselves to have high graph literacy reported lower anxiety), whereas 

the effect on risk perception was positive (indicating that participants who rated themselves to 

have high graph literacy reported higher risk perception). Especially the positive effect on risk 

perception is notable here, perhaps indicating that in this research, with the information 

visualised in the PtDA, higher risk perception was more ‘accurate’ since these individuals should 

more accurately be able to interpret the data. After all, higher graph literacy allows one to make 

meaningful interpretations when interpreting graphs (Garcia-Retamero & Cokely, 2017). 

 The main finding of this research, that there seems to be a significant influence of 

information mode and anxiety on risk perception, should be considered. It could be argued that 

these results indicate both ‘good’ and ‘bad’ things about the use of comparative information in a 

PtDA. There is no real consensus in breast cancer PtDA research on whether it is a good or a bad 

thing to induce higher risk perceptions. In research where the target audience are at risk women 

who should go to breast cancer screenings (versus the current study’s target audience of 

diagnosed patients), it is often seen as a success when risk perceptions are heightened and people 

are thus encouraged to go to screenings (e.g. Yavan, Akyüz, Tosun & İyigÜn, 2010). It might 

make people take action to prevent or stop certain ill-advised behaviours. On the other hand, as 

this research indicates, a predictor for higher risk perception seems to be someone’s anxiety. Of 

course, it is not unreasonable for someone to be anxious when exploring a decision aid which 

informs them of their risks of treatment outcomes. However, it could also be argued that making 

diagnosed patients overly anxious about treatments is not desirable, since they are unlikely not to 

undergo any treatment. 
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Still, risk perception itself is a complicated measure, since there is no ‘true’ risk to 

measure it against. Risk perceptions are not exact percentages, but mere intuitive ‘gist’ 

representations formed by the patient (Reyna & Hamilton, 2001). PtDA should strive to induce 

‘accurate’ risk perceptions, which in the case of this study might be higher risk perceptions. This 

would be supported by the fact that in this study, higher graph literacy was positively associated 

with higher risk perceptions (Garcia-Retamero & Cokely, 2017). In the case of the comparative 

information mode in this study, where you could actually see that your risk is higher than 

average, it might be quite logical that risk perception would be higher than in the other two 

conditions, because ‘your’ risk was actually higher than the average. So, comparative 

information would perhaps have been ill-advised if it not only heightened risk perceptions, but 

did so by making the patient overly anxious (Fagerlin, Zikmund-Fisher and Ubel, 2007). Of 

course, it is preferable for patients to stay calm and accept their situation rather than to be overly 

anxious about the future. However, no significant effect was found between information mode 

and anxiety. Thus, it cannot yet be confirmed that the use of comparative information is truly 

unwise and that, in the future, designers should not include comparative information in PtDAs. 

On the contrary, many participants in the open-ended questions of the questionnaire expressed 

the fact that they would like to be able to compare themselves to others. This supports previous 

research by Vromans & Hommes et al. (submitted), that found that statistical information needs 

of cancer patients include both generic and personalised information. This interest in 

comparative information was especially the case in participants assigned to the personalised 

information mode condition. In the generic information mode condition, participants were 

ignorant to the fact that such a new possibility of predicting one’s own outcomes based on their 

personal situation was a possibility. But, in the personalised condition, many participants 
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indicated that they felt the ‘average’ to compare themselves to was missing. Though not that 

many personalised decision aids are available to the public as of yet, a big reason for that is the 

fact that decision aids can take many years to develop (Coulter et al., 2013). Based on the fact 

that recent research is very positive about the personalisation of PtDAs (Vromans et al., 2019a), 

it could be expected that personalised PtDA might eventually become the norm. However, this 

research could support other recent research that indicates that, now that personalised 

information is a possibility, comparative information could possibly be even more preferable in 

breast cancer PtDAs (Vromans & Hommes, submitted).  

Limitations and future directions 

Some limitations must be mentioned when considering the results of this research. One 

limitation was the type of participants that were approached in this study. Though participants 

were asked multiple times to imagine that they were considering the decision aid as a diagnosed 

breast cancer patient, participants were recruited via convenience sampling. In reality only 6 out 

of 167 participants had ever been diagnosed with breast cancer themselves. Though this was 

checked for as a control variable and no significant effect was found, 6 participants would be too 

few to truly rule out that results would not have been different if the participants were actual 

diagnosed patients. There could also be a difference between previously diagnosed (and 

recovered) patients versus patients that are going through treatment decision making at the 

moment of consulting a PtDA. Results might be different if actual (current) breast cancer 

patients would have taken part in the experiment. The fact that no significant effect was found of 

information mode on anxiety and that the effect on risk perception was rather low, could be 

explained by the participants not being nearly as invested or affected by the different information 

modes (especially comparative information) as actual diagnosed breast cancer patients would be. 
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Though a stronger investment might also not immediately mean that comparative information 

would be wholly inappropriate. Actual patients might open a PtDA while anxious and expecting 

the worst, overestimating their risks. Showing them that their estimates are worse than average 

would be what they are already expecting. This way, the ‘unknown’ is explicated and women 

will better understand their true situation. After all, research indicates that patients who are truly 

interested in honest treatment information maintain hope, even when the information they are 

provided is not positive (Smith et al., 2010). 

The pool of participants was also quite young (most were student age), while the median 

age for women to get diagnosed with breast cancer is 62 years old (National Cancer Institute, 

2021). Older women might feel less at ease using an app to help them in their decision-making 

process. The participants were also almost exclusively highly educated, which is often not 

indicative of the population. However, it is said that in general breast cancer patients are actually 

fairly highly educated. However, this mostly due to the fact that this group is more likely to go to 

screenings, where the cancer is actually detected (Aarts, 2012).  

Another limitation was that the prototype of the PtDA that was presented to the 

participants was quite complex. During the design of the PtDA, meticulous thought went into 

making it seem like an already valid and usable product. When asking people what their 

‘experience’ with the PtDA was like, and how anxious they were while exploring it, it seemed 

valuable and logical to present such a complete product. It seemed reasonable that a seemingly 

usable product would invoke stronger emotions than a static image of a graph would. However, 

this means that there might be external factors (outside of information mode) that influenced the 

results. Though care was taken to ensure that the PtDA was identical in everything but the 

information mode for each condition, there might still be unaccounted for effects. For example, 
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the fact that two participants would not only compare themselves against the average (in the 

comparative condition), they would also compare the risk to the risk of the other treatment and 

other treatment outcomes, since the prototype presented two different treatment with each three 

different treatment outcomes.   

 It should also be mentioned that information mode was simply seen as three different 

types of ways to show information to patients, no manipulation check was done to see which of 

the conditions for example felt most personal or personally relevant. Possibly the perceived level 

of personalisation could have affected the results, future studies might consider measuring this as 

a manipulation check. 

 In this research in the comparative condition the patient had a higher risk of certain 

treatment outcomes compared to the average patient. However, were the situation the other way 

around, perhaps other interesting findings could be discovered. For example, what would be the 

effect of comparative information on risk perception if one is informed that their risk is lower 

than that of the average patient? Could patients feel overconfident and perceive their high risk as 

low because their risk is lower than the average patient? These would have to be explored in 

future research.  

In that same line of thought, the difference between the hypothetical patient and the 

average patient was very small in this research. So, if this gap were bigger, more troubling 

results could be found about the effect of comparative information on risk perception and 

anxiety. Still, previous research indicated that it was especially those (metastatic) patients 

without promising expected treatment outcomes that want all the information available, even 

when this information is distressing (Kehl et al., 2015).  
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Future research could also expand on how to best include visual risk information in breast 

cancer PtDAs. Though most participants seemed quite positive about the graphical approach, 

Some criticism came up as well. One participant said that they were missing some more concrete 

visualisations of the outcomes: “Maybe I would have liked to see what the breast could look like 

after a lumpectomy. Not as in a real-life image but perhaps a visualisation. I do not know what it 

looks like. It may influence my decision.” This was also reiterated by others participants who 

said “[the decision aid] was disappointing, I expected more information and also pictures. I can 

imagine what a mastectomy would look like but I have no visuals of a lumpectomy” and “I 

would also be interested in visual aid: what would my chest look like after each operation?”. 

These possibilities could be further explored. 

 In conclusion, the current research added to the positive support of the personalisation of 

breast cancer PtDAs (Vromans et al., 2019b), and while it also did cautiously support that 

comparative risk information might induce higher risk perceptions than either generic or 

personalised information, this does not per se indicate that it is not also a contender for good risk 

communication design. Comparative information should still be considered by future PtDA 

designers and further investigated in future research. 

 

Practical implications 

 When considering the design of a personalised breast cancer PtDA, it could be helpful to 

show patients comparative information to help them contextualize their own risks. 

 Especially when people know risk information is based on their own personal situation, 

they are interested in the risk of the general population as well.  
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 The addition of visual (graphical) information to PtDA was well-received and should be 

more often considered to be implemented in PtDA.  

 Previous findings in breast cancer PtDA research that are geared towards the at-risk 

population should not immediately be considered relevant to PtDA geared towards 

diagnosed patients. 

 

  



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        49 Field Code Changed

References 

Aarts, M. (2012). Socioeconomic determinants of cancer risk, detection, and outcome in the 

Netherlands since 1990. Proefschrift. Erasmus Universiteit Rotterdam 

Albada, A., Ausems, M. G., Bensing, J. M., & van Dulmen, S. (2009). Tailored information 

about cancer risk and screening: a systematic review. Patient education and counseling, 

77(2), 155-171. 

Aranda, S., Schofield, P., Weih, L., Yates, P., Milne, D., Faulkner, R., & Voudouris, N. (2005). 

Mapping the quality of life and unmet needs of urban women with metastatic breast 

cancer. European journal of cancer care, 14(3), 211-222. 

Barry, M. J., & Edgman-Levitan, S. (2012). Shared decision making—The pinnacle patient-

centered care. 

Battaglia, M. P. (2008). Non Probability Sampling. Encyclopedia of Survey Research Methods. 

2008. SAGE Publications, 1-4.  

Bekker, H. L., Hewison, J., & Thornton, J. G. (2004). Applying decision analysis to facilitate 

informed decision making about prenatal diagnosis for Down syndrome: a randomised 

controlled trial. Prenatal Diagnosis: Published in Affiliation With the International 

Society for Prenatal Diagnosis, 24(4), 265-275. 

Bower, J. E., Wiley, J., Petersen, L., Irwin, M. R., Cole, S. W., & Ganz, P. A. (2018). Fatigue 

after breast cancer treatment: Biobehavioral predictors of fatigue trajectories. Health 

Psychology, 37(11), 1025. 

Brewer, N. T., Tzeng, J. P., Lillie, S. E., Edwards, A. S., Peppercorn, J. M., & Rimer, B. K. 

(2009). Health literacy and cancer risk perception: implications for genomic risk 

communication. Medical Decision Making, 29(2), 157-166. 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        50 Field Code Changed

Büchter, R. B., Fechtelpeter, D., Knelangen, M., Ehrlich, M., & Waltering, A. (2014). Words or 

numbers? Communicating risk of adverse effects in written consumer health 

information: a systematic review and meta-analysis. BMC medical informatics and 

decision making, 14(1), 1-11.  

Burns, R. P., & Burns, R. (2008). Business research methods and statistics using SPSS. 

Washington: SAGE Publications. 

Byrne, B. M. (2010). Structural equation modeling with AMOS: Basic concepts, applications, 

and programming. New York: Routledge. 

Casler, K., Bickel, L., & Hackett, E. (2013). Separate but equal? A comparison of participants 

and data gathered via Amazon’s MTurk, social media, and face-to-face behavioral 

testing. Computers in human behavior, 29(6), 2156-2160. 

Carioli, G., Malvezzi, M., Rodriguez, T., Bertuccio, P., Negri, E., & La Vecchia, C. (2017). 

Trends and predictions to 2020 in breast cancer mortality in Europe. The Breast, 36, 89-

95. 

Coleman, B., & Goodwin, D. (2017). Designing UX: Prototyping: Because Modern Design is 

Never Static. SitePoint. 

Coulter, A., Stilwell, D., Kryworuchko, J., Mullen, P. D., Ng, C. J., & van der Weijden, T. 

(2013). A systematic development process for patient decision aids. BMC medical 

informatics and decision making, 13(2), 1-7. 

Dillard, A. J., Ubel, P. A., Smith, D. M., Zikmund-Fisher, B. J., Nair, V., Derry, H. A., ... & 

Fagerlin, A. (2011). The distinct role of comparative risk perceptions in a breast cancer 

prevention program. Annals of Behavioral Medicine, 42(2), 262-268. 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        51 Field Code Changed

Dillard, A. J., Ferrer, R. A., Ubel, P. A., & Fagerlin, A. (2012). Risk perception measures' 

associations with behavior intentions, affect, and cognition following colon cancer 

screening messages. Health psychology, 31(1), 106. 

Edwards, A. G., Naik, G., Ahmed, H., Elwyn, G. J., Pickles, T., Hood, K., & Playle, R. (2013). 

Personalised risk communication for informed decision making about taking screening 

tests. Cochrane database of systematic reviews, (2). 

Engelhardt, E. G., Pieterse, A. H., Han, P. K., van Duijn-Bakker, N., Cluitmans, F., Maartense, 

E., ... & Sleeboom, H. (2017). Disclosing the uncertainty associated with prognostic 

estimates in breast cancer: current practices and patients’ perceptions of uncertainty. 

Medical Decision Making, 37(3), 179-192. 

Elwyn, G., O'connor, A. M., Bennett, C., Newcombe, R. G., Politi, M., Durand, M. A., ... & 

Sivell, S. (2009). Assessing the quality of decision support technologies using the 

International Patient Decision Aid Standards instrument (IPDASi). PloS one, 4(3), 

e4705. 

Elwyn, G., Frosch, D., Thomson, R., Joseph-Williams, N., Lloyd, A., Kinnersley, P., ... & 

Edwards, A. (2012). Shared decision making: a model for clinical practice. Journal of 

general internal medicine, 27(10), 1361-1367. 

Fagerlin, A., Zikmund-Fisher, B. J., & Ubel, P. A. (2007). "If I'm better than average, then I'm 

ok?": Comparative information influences beliefs about risk and benefits. Patient 

education and counseling, 69(1-3), 140–144. https://doi.org/10.1016/j.pec.2007.08.008 

Fagerlin, A., Zikmund-Fisher, B. J., Ubel, P. A., Jankovic, A., Derry, H. A., & Smith, D. M. 

(2007). Measuring numeracy without a math test: development of the Subjective 

Numeracy Scale. Medical Decision Making, 27(5), 672-680. 

https://doi.org/10.1016/j.pec.2007.08.008


VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        52 Field Code Changed

Fallowfield, L. J., Hall, A., Maguire, P., Baum, M., & A’hern, R. P. (1994). Psychological 

effects of being offered choice of surgery for breast cancer. Bmj, 309(6952), 448. 

Fletcher, C., Flight, I., Chapman, J., Fennell, K., & Wilson, C. (2017). The information needs of 

adult cancer survivors across the cancer continuum: a scoping review. Patient education 

and counseling, 100(3), 383-410. 

Garcia-Retamero, R., & Cokely, E. T. (2017). Designing visual aids that promote risk literacy: a 

systematic review of health research and evidence-based design heuristics. Human 

factors, 59(4), 582-627. 

Gigerenzer, G., Gaissmaier, W., Kurz-Milcke, E., Schwartz, L. M., & Woloshin, S. (2007). 

Helping doctors and patients make sense of health statistics. Psychological science in 

the public interest, 8(2), 53-96. 

Green, M. J., Peterson, S. K., Baker, M. W., Harper, G. R., Friedman, L. C., Rubinstein, W. S., 

& Mauger, D. T. (2004). Effect of a computer-based decision aid on knowledge, 

perceptions, and intentions about genetic testing for breast cancer susceptibility: a 

randomized controlled trial. Jama, 292(4), 442-452. 

Hakone, A., Harrison, L., Ottley, A., Winters, N., Gutheil, C., Han, P. K., & Chang, R. (2016). 

PROACT: Iterative design of a patient-centered visualization for effective prostate 

cancer health risk communication. IEEE transactions on visualization and computer 

graphics, 23(1), 601-610. 

Hair, J., Black, W. C., Babin, B. J. & Anderson, R. E. (2010). Multivariate data analysis (7th 

ed.). Upper Saddle River, New Jersey: Pearson Educational International. 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        53 Field Code Changed

Han, P. K., Moser, R. P., & Klein, W. M. (2006). Perceived ambiguity about cancer prevention 

recommendations: relationship to perceptions of cancer preventability, risk, and worry. 

Journal of health communication, 11(S1), 51-69. 

Han, P. K., Lehman, T. C., Massett, H., Lee, S. J., Klein, W. M., & Freedman, A. N. (2009). 

Conceptual problems in laypersons’ understanding of individualized cancer risk: a 

qualitative study. Health Expectations, 12(1), 4-17. 

Han, P. K., Klein, W. M., Lehman, T., Killam, B., Massett, H., & Freedman, A. N. (2011). 

Communication of uncertainty regarding individualized cancer risk estimates: effects 

and influential factors. Medical Decision Making, 31(2), 354-366. 

Harbeck, N., Penault-Llorca, F., Cortes, J., Gnant, M., Houssami, N., Poortmans, P., ... & 

Cardoso, F. (2019). Breast cancer. Nature reviews. Disease primers, 5(1), 66. 

Hawley, S. T., Zikmund-Fisher, B., Ubel, P., Jancovic, A., Lucas, T., & Fagerlin, A. (2008). The 

impact of the format of graphi- cal presentation on health-related knowledge and 

treatment choices. Patient Education and Counseling, 73, 448–455. 

Hommes S., van der Lee C., Clouth F. J., Verbeek, X., & Krahmer, E. J. (2019). A personalized 

data-to-text support tool for cancer patients. In Proceedings of the 12th International 

Conference on Natural Language Generation, Tokio, Japan, 443-452. 

Kanker.nl. (2020, October 20). Borstkanker. Retrieved from 

https://www.kanker.nl/kankersoorten/borstkanker 

Kock, N. (2017). Factor-based SEM building on consistent PLS: an information systems 

illustration. http://www.scriptwarp.com/warppls/ (accessed 29 Jan 2021). 

https://doi.org/10.1089/109493104323024429. 

https://www.kanker.nl/kankersoorten/borstkanker


VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        54 Field Code Changed

Lee, E. W., Shin, M., Kawaja, A., & Ho, S. S. (2016). The augmented cognitive mediation 

model: Examining antecedents of factual and structural breast cancer knowledge among 

Singaporean women. Journal of health communication, 21(5), 583-592. 

Levit, L. A., Balogh, E., Nass, S. J., & Ganz, P. (Eds.). (2013). Delivering high-quality cancer 

care: charting a new course for a system in crisis (pp. 7-8). Washington, DC: National 

Academies Press. 

Lipkus, I. M., Kuchibhatla, M., McBride, C. M., Bosworth, H. B., Pollak, K. I., Siegler, I. C., & 

Rimer, B. K. (2000). Relationships among breast cancer perceived absolute risk, 

comparative risk, and worries. Cancer Epidemiology and Prevention Biomarkers, 9(9), 

973-975. 

Lipkus, I. M. (2007). Numeric, verbal, and visual formats of conveying health risks: suggested 

best practices and future recommendations. Medical decision making, 27(5), 696-713. 

Marcoulides, G. A., & Saunders, C. (2006). Editor’s comments: PLS: a silver bullet? MIS 

Quarterly, iii–ix. 

Marteau, T. M., & Bekker, H. (1992). The development of a six‐item short‐form of the state 

scale of the Spielberger State—Trait Anxiety Inventory (STAI). British journal of 

clinical Psychology, 31(3), 301-306. 

Mayer, R. E. (2005). The Cambridge handbook of multimedia learning. Cambridge university 

press. 

Miller, S. M. (1995). Monitoring versus blunting styles of coping with cancer influence the 

information patients want and need about their disease. Implications for cancer 

screening and management. Cancer, 76(2), 167-177. 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        55 Field Code Changed

National Cancer Institute. (2021). Retrieved 3 March 2021, from https://www.cancer.gov/about-

cancer/causes-prevention/risk/age 

Notebaert, L., Masschelein, S., Wright, B., & MacLeod, C. (2016). To risk or not to risk: 

Anxiety and the calibration between risk perception and danger mitigation. Journal of 

experimental psychology: learning, memory, and cognition, 42(6), 985. 

Norman, G. (2010). Likert scales, levels of measurement and the “laws” of statistics. Advances 

in Health Sciences Education, 15, 625-632. 

O'Connor, A. M., Llewellyn-Thomas, H. A., & Flood, A. B. (2004). Modifying Unwarranted 

Variations In Health Care: Shared Decision Making Using Patient Decision Aids: A 

review of the evidence base for shared decision making. Health Affairs, 23(Suppl2), 

VAR-63. 

O'Connor, A. M., Tugwell, P., Wells, G. A., Elmslie, T., Jolly, E., Hollingworth, G., ... & Drake, 

E. (1998). A decision aid for women considering hormone therapy after menopause: 

decision support framework and evaluation. Patient education and counseling, 33(3), 

267-279. 

Okan, Y., Garcia-Retamero, R., Cokely, E. T., & Maldonado, A. (2015). Improving risk 

understanding across ability levels: Encouraging active processing with dynamic icon 

arrays. Journal of Experimental Psychology: Applied, 21(2), 178. 

Ong, L. M., Visser, M. R., Van Zuuren, F. J., Rietbroek, R. C., Lammes, F. B., & De Haes, J. C. 

(1999). Cancer patients’ coping styles and doctor–patient communication. Psycho‐

Oncology: Journal of the Psychological, Social and Behavioral Dimensions of Cancer, 

8(2), 155-166. 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        56 Field Code Changed

Osaka, W., & Nakayama, K. (2017). Effect of a decision aid with patient narratives in reducing 

decisional conflict in choice for surgery among early-stage breast cancer patients: A 

three-arm randomized controlled trial. Patient education and counseling, 100(3), 550-

562. 

Van der Ploeg, H. M., & Defares, P. B. (1980). ZBV: a Dutch-language adaptation of the 

Spielberger state-trait anxiety inventory. Lisse, The Netherlands: Swets & Zeitlinger 

NedTPsychologie, 35, 243-9. 

Politi, M. C., Han, P. K., & Col, N. F. (2007). Communicating the uncertainty of harms and 

benefits of medical interventions. Medical Decision Making, 27(5), 681-695. 

van de Poll-Franse, L. V., Horevoorts, N., van Eenbergen, M., Denollet, J., Roukema, J. A., 

Aaronson, N. K., ... & Mols, F. (2011). The patient reported outcomes following initial 

treatment and long term evaluation of survivorship registry: scope, rationale and design 

of an infrastructure for the study of physical and psychosocial outcomes in cancer 

survivorship cohorts. European Journal of Cancer, 47(14), 2188-2194. 

Price, M., Cameron, R., & Butow, P. (2007). Communicating risk information: the influence of 

graphical display format on quantitative information perception—accuracy, 

comprehension and preferences. Patient Education and Counseling, 69(1-3), 121-128. 

Raphael, D. B., Russell, N. S., Immink, J. M., Westhoff, P. G., Kroese, M. S., Stam, M. R., ... & 

van der Weijden, T. (2020). Risk communication in a patient decision aid for 

radiotherapy in breast cancer: How to deal with uncertainty?. The Breast. 

Reyna, V. F., & Hamilton, A. J. (2001). The importance of memory in informed consent for 

surgical risk. Medical Decision Making, 21(2), 152-155. 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        57 Field Code Changed

Savelberg, W., van der Weijden, T., Boersma, L., Smidt, M., Willekens, C., & Moser, A. (2017). 

Developing a patient decision aid for the treatment of women with early stage breast 

cancer: the struggle between simplicity and complexity. BMC medical informatics and 

decision making, 17(1), 112. 

Shin, M., Song, S. W., Kim, S. J., & Biocca, F. (2019). The effects of 3D sound in a 360-degree 

live concert video on social presence, parasocial interaction, enjoyment, and intent of 

financial supportive action. International Journal of Human-Computer Studies, 126, 81-

93. 

Slovic, P., Peters, E., Finucane, M. L., & MacGregor, D. G. (2005). Affect, risk, and decision 

making. Health psychology, 24(4S), S35. 

Simkin, D., & Hastie, R. (1987). An information-processing analysis of graph perception. 

Journal of the American Statistical Association, 82(398), 454-465. 

Smit, A. K., Keogh, L. A., Newson, A. J., Hersch, J., Butow, P., & Cust, A. E. (2015). Exploring 

the potential emotional and Behavioural impact of providing personalised genomic risk 

information to the public: a focus group study. Public Health Genomics, 18(5), 309-317. 

Smith, T. J., Dow, L. A., Virago, E., Khatcheressian, J., Lyckholm, L. J., & Matsuyama, R. 

(2010). Giving honest information to patients with advanced cancer maintains hope. 

Oncology (Williston Park), 24, 521-525. 

Stacey, D., Légaré, F., Lewis, K., Barry, M. J., Bennett, C. L., Eden, K. B., ... & Trevena, L. 

(2017). Decision aids for people facing health treatment or screening decisions. 

Cochrane database of systematic reviews, (4). 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        58 Field Code Changed

Streukens, S., Wetzels, M., Daryanto, A., & De Ruyter, K. (2010). Analyzing factorial data using 

PLS: Application in an online complaining context. In Handbook of Partial Least 

Squares (pp. 567–587). Springer. 

Thorne, S., Oliffe, J. L., & Stajduhar, K. I. (2013). Communicating shared decision-making: 

cancer patient perspectives. Patient Education and Counseling, 90(3), 291-296. 

Trask, P. C., Paterson, A. G., Wang, C., Hayasaka, S., Milliron, K. J., Blumberg, L. R., ... & 

Merajver, S. D. (2001). Cancer‐specific worry interference in women attending a breast 

and ovarian cancer risk evaluation program: impact on emotional distress and health 

functioning. Psycho‐oncology, 10(5), 349-360. 

Trevena, L. J., Zikmund-Fisher, B. J., Edwards, A., Gaissmaier, W., Galesic, M., Han, P. K., ... 

& Ozanne, E. (2013). Presenting quantitative information about decision outcomes: a 

risk communication primer for patient decision aid developers. BMC medical 

informatics and decision making, 13(2), 1-15. 

Tripp, G., Tan, S., & Milne, J. (1995). Risk perception and anxiety. New Zealand Journal of 

Psychology, 24(2), 37–43. 

Ventura, F., Öhlén, J., & Koinberg, I. (2013). An integrative review of supportive e-health 

programs in cancer care. European Journal of Oncology Nursing, 17(4), 498-507. 

Vries, M. D., Jansen, J., Weert, J. D., & Holland, R. W. (2019). Fostering Shared Decision 

Making with Health Informatics Interventions Based on the Boosting Framework. 

Vromans, R., Tenfelde, K., Pauws, S., van Eenbergen, M., Mares-Engelberts, I., Velikova, G., ... 

& Krahmer, E. (2019a). Assessing the quality and communicative aspects of patient 

decision aids for early-stage breast cancer treatment: a systematic review. Breast cancer 

research and treatment, 1-15. 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        59 Field Code Changed

Vromans, R., van Eenbergen, M., Geleijnse, G., Pauws, S., Van De Poll-Franse, L., & Krahmer, 

E. (2019b). Communicating personalized cancer statistics: Challenges and 

opportunities. Abstract from Etmaal van de Communicatiewetenschap. 

Vromans, R. D., Pauws, S. C., Bol, N., van de Poll-Franse, L. V., & Krahmer, E. J. (2020). 

Communicating tailored risk information of cancer treatment side effects: Only words 

or also numbers?. BMC medical informatics and decision making, 20(1), 1-12. 

Vromans, R., Hommes, S., Clouth, F., Lo-Fo-Wong, D., Verbeek, X., Pauws, S. & Krahmer, E. 

(submitted). Need for numbers: Assessing cancer survivors’ needs for personalized and 

generic statistical information. 

De Vries, J., & Van Heck, G. L. (2013). Development of a short version of the Dutch version of 

the Spielberger STAI trait anxiety scale in women suspected of breast cancer and breast 

cancer survivors. Journal of clinical psychology in medical settings, 20(2), 215-226. 

Vries, M. D., Jansen, J., Weert, J. D., & Holland, R. W. (2019). Fostering Shared Decision 

Making with Health Informatics Interventions Based on the Boosting Framework. 

Waks, A. G., & Winer, E. P. (2019). Breast cancer treatment: a review. Jama, 321(3), 288-300. 

Weeks, J. C., Cook, E. F., O'Day, S. J., Peterson, L. M., Wenger, N., Reding, D., ... & Lynn, J. 

(1998). Relationship between cancer patients' predictions of prognosis and their 

treatment preferences. Jama, 279(21), 1709-1714. 

Yavan, T., Akyüz, A., Tosun, N., & İyigÜn, E. (2010). Women's breast cancer risk perception 

and attitudes toward screening tests. Journal of Psychosocial Oncology, 28(2), 189-201. 

Zajac, L. E., Klein, W. M., & McCaul, K. D. (2006). Absolute and comparative risk perceptions 

as predictors of cancer worry: Moderating effects of gender and psychological distress. 

Journal of health communication, 11(S1), 37-49. 



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        60 Field Code Changed

Zikmund-Fisher, B. J., Ubel, P. A., Smith, D. M., Derry, H. A., McClure, J. B., Stark, A., ... & 

Fagerlin, A. (2008). Communicating side effect risks in a tamoxifen prophylaxis 

decision aid: the debiasing influence of pictographs. Patient education and counseling, 

73(2), 209-214. 

Zikmund-Fisher, B. J., Fagerlin, A., & Ubel, P. A. (2010). Risky feelings: why a 6% risk of 

cancer does not always feel like 6%. Patient education and counseling, 81, S87-S93. 

Zikmund-Fisher, B. J., Dickson, M., & Witteman, H. O. (2011). Cool but counterproductive: 

interactive, Web-based risk communications can backfire. Journal of medical Internet 

research, 13(3), e60. 

Zikmund-Fisher, B. J., Witteman, H. O., Dickson, M., Fuhrel-Forbis, A., Kahn, V. C., Exe, N. 

L., ... & Fagerlin, A. (2014). Blocks, ovals, or people? Icon type affects risk perceptions 

and recall of pictographs. Medical decision making, 34(4), 443-453. 

  



VISUALISING PERSONALISED AND COMPARATIVE RISKS IN A PATIENT DECISION AID                        61 Field Code Changed

 Appendix 

Appendix A 

 

Breast Cancer Decision Aid Questionnaire  

Introduction 

A decision aid on quality of life after breast removal surgery (mastectomy) or breast 

conserving surgery (lumpectomy) for breast cancer patients 

Dear participant, 

We ask you to participate in our online study for our master theses. Please take your time to read 

the following information before deciding to participate in the study. 

What is this research about? 

During breast cancer treatment, women often have to make difficult decisions. One of those 

decisions could be to have breast conserving or breast removal surgery. Breast conserving 

surgery removes only the tumor from the breast, while breast removal surgery removes the entire 

breast with the cancer. Often these two treatments have a similar life expectancy, so there are 

other factors that will determine which treatment each patient will choose. For example, the 

expected quality of life after treatment is very important to many women. This includes how you 

feel physically and emotionally after treatment, or how the treatment can affect your social life 

and financial status. 

The decision aid app 

In this study we would like to test an app (a kind of clickable brochure) which aims at helping 
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patients make a choice between breast conserving and breast removal surgery. This decision aid 

estimates how likely it is that a new patient will experience certain effects of the treatments, such 

as difficulty with moving, fatigue and pain. This estimation is based on a lot of data about 

previous people with breast cancer [comparative/personalised conditions:] and the patient's 

personal situation (e.g. age, gender, size of the cancer, comorbidities).[/] The decision aid shows 

these effects of treatments in pictures (graphs). 

Hypothetical scenario 

For this online study, we would like to ask you to imagine that you have recently been diagnosed 

with breast cancer. You are faced with the choice of undergoing breast removal or breast 

conserving surgery. The treatments have a similar life expectancy. There is no wrong choice, it 

depends on your preferences. What your quality of life after treatment will be can influence this 

choice. Your healthcare provider has recommended that you review this quality of life decision 

aid so you can compare the two treatments. [comparative/personalised conditions:] The decision 

aid works based on fictitious (fake/invented) patient data. So you will see predictions for a 

fictitious patient. This patient is 67 years old and has Stage 2A breast cancer. This way, you can 

imagine which data would be needed for the outcomes of the decision aid. The fictitious data 

was supposedly entered by the fictional patient's healthcare provider.[/] 

What does participating in this research entail? 

If you decide to participate in this study, we ask that you do so on a computer or laptop. We are 

interested in gathering data from female participants. You will first be asked to complete a 

questionnaire with general questions (such as your education level and age). Then you will be 

asked to explore a [comparative/personalised conditions:] personalised [/] breast cancer decision 

aid app. After exploring the decision aid app, you will answer questions about your experience 
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with the decision aid app and questions related to self-evaluation. If you agree to participate, 

participation takes approximately 20 minutes in total. It is important to know that there are no 

right or wrong answers, we are only curious about your own experiences. 

Are there any risks associated with the research? 

As far as is known, there are no risks associated with the study. It is important to know that you 

can stop at any time without having to give a reason. You may have questions about the 

information after your participation, or you may be upset by the information about quality of life 

after treatment. You can always contact the researchers with all your questions (see bottom of 

this page for contact information). 

What happens to my data? 

Your data will be processed completely anonymously and will be used with the utmost care only 

for this research. The collection of your data is done according to the new AVG rules (General 

Data Protection Claims). The committee for "Research Ethics and Data Management" of Tilburg 

University (Tilburg School of Humanities and Digital Sciences) has granted permission to carry 

out this research. 

The results of this research will be presented at conferences and possibly published in medical 

(scientific) journals. However, we will never display the results in such a way that you could be 

identified. The anonymised data will be stored for ten years in a secure system at Tilburg 

University. We may remove your information from the file at any time, up to the time this study 

is published. Please do not hesitate to contact us. 
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If you have any remarks or complaints regarding this research, you may also contact the 

Research Ethics and Data Management Committee of TSHD via tshd-

redc@tilburguniversity.edu.  

Can I withdraw at any time? 

Yes, participation in this study is completely voluntary and without obligation. You have the 

right to decide not to participate in this study. This has no further negative consequences for you. 

For any comments or complaints about this study, you can also contact the "Research Ethics and 

Data Management Committee" of Tilburg School of Humanities and Digital Sciences via 

tshd.redc@tilburguniversity.edu. 

With kind regards, 

Clara Coelho (c.lealmacedopirescoelho@uvt.nl) & Maryse van Dalen (m.l.vandalen@uvt.nl) 

 

Informed Consent 

A decision aid on quality of life after breast removal surgery (mastectomy) or breast 

conserving surgery (lumpectomy) for breast cancer patients 

If you want to participate in this study, you can give your consent below. Your participation in 

this study is completely voluntary. During the study you have the right to withdraw at any time, 

for any reason and without any adverse consequences. 

 

If you agree to participate, please indicate: 

● That you understand what participating in this study entails; 

mailto:tshd-redc@tilburguniversity.edu
mailto:tshd-redc@tilburguniversity.edu
mailto:tshd.redc@tilburguniversity.edu
mailto:c.lealmacedopirescoelho@uvt.nl
mailto:m.l.vandalen@uvt.nl
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● That you understand that you can ask any questions regarding this research that you want; 

● That you are older than 18 years; 

● That you have read all the information; 

● That you understand that you may withdraw at any time without giving a reason; 

● That you understand that you can have your data deleted without giving a reason until the 

time of publication; 

● That you agree that the anonymised data will be stored for ten years; 

● That you agree that the data can be used for further scientific research or scientific 

publications; 

● That you agree that anonymous data may be shared with other researchers. 

 

- I agree to participate and start the study. 

- I do not agree and do not want to participate in the study. 

 

 

 

 

Demographic questions 

 

What is your age? 

● 18-24 

● 25-34 

● 35-44 
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● 45-54 

● 55-64 

● 65-74 

● 75+ 

 

With which gender do you identify the most? 

● Man 

● Woman 

● Other 

 

Answer other than Woman > Thank you for your interest in this study. However, we are 

only gathering data of women at this time. 

 

What is your highest level of education? If you are currently enrolled, select that one. 

● None 

● Primary school 

● High school 

● Bachelor 

● Master 

● PhD 

● Other: 

 

Have you ever been diagnosed with breast cancer? 
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● Yes 

● No 

● Rather not say 

 

Have any of your loved ones ever been diagnosed with breast cancer? 

● Yes 

● No 

● Rather not say 

 

 

 

On the next page you will get the link to the decision aid app. Please keep this questionnaire tab 

and the decision aid app tab open at all times as you will be asked to go back and forth between 

the two. Please take your time to explore the decision aid app. Afterwards, return to the 

questionnaire and get back to answering the questions.  

 

[next page] 

 

Here is the link to the decision aid app.  

<link> 

 

Please keep this questionnaire tab and the decision aid app tab open at all times as you will be 

asked to go back and forth between the two.  
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Post-Questionnaire 

 

Now that you have had the time to explore the decision aid, we would like to gain some 

insight into your experience. We ask you to imagine that you are being asked these 

questions as a person with a breast cancer diagnosis. 

 

In the decision aid app, go to the page about “Pain” to answer the following questions. 

 

Are you on this page? 

(screenshot Pain 6mthns) 

 

Risk Perception 

The following questions are about your perception of the treatment effects you see in the 

decision aid app. Please select the answers you feel most reflect your experience as if you 

were a breast cancer patient. 

 

If you were to choose to have breast removal surgery (mastectomy), how likely do you 

think you would be to experience pain 6 months after treatment? 

(1 = Not at all likely, 2 = A little likely, 3 = Moderately likely, 4 = Quite likely, 5 = Extremely 

likely).  
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If you were to choose to have breast removal surgery (mastectomy), how likely do you 

think you would be to experience pain 6 months after treatment, as compared to the 

average person who had this operation? 

(1 = Not at all likely, 2 = A little likely, 3 = Moderately likely, 4 = Quite likely, 5 = Extremely 

likely).  

 

Taken all together, how worried would you be about experiencing pain if you had breast 

removal surgery (mastectomy) 6 months after treatment?  

(1 = Not at all worried, 2 = A little worried, 3 = Moderately worried, 4 = Quite worried, 5 = 

Extremely worried).  

 

Taken all together, how common do you think experiencing pain is for people who have 

had breast removal surgery (mastectomy) 6 months after treatment?  

(1 = Not at all common, 2 = A little common, 3 = Moderately common, 4 = Quite common, 5 = 

Extremely common).  

 

 

 

The following questions relate to how you interacted with the decision aid app and how you 

felt while interacting with it. We ask you to imagine that you are being asked these 

questions as a person with a breast cancer diagnosis. 
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STAI-State anxiety scale Short-version (Marteau & Bekker, 1992) 

The following words can be used to describe someone's emotional state. Read each word 

and select the extent to which they apply to how you felt while exploring the decision aid. 

There are no right or wrong answers. Do not spend too much time on one word but give the 

answer which seems to describe your feelings best. (Scale of 1-5; 1 = not at all / very 

slightly, 2 = a little, 3 = moderately, 4 = quite a bit, 5 = extremely) 

When thinking about the decision aid, how did you feel while exploring it? 

1. Tense 

2. Upset 

3. Worried 

4. elaxed (reverse coded) 

5. Content (reverse coded) 

6. Calm (reverse coded) 

 

 

 

The following section pertains to your personal preferences and identity. 

 

Graph literacy 

Health information is commonly presented in the form of graphical visualizations, the 

following questions pertain to how comfortable you are with interpreting this kind of 

information. Answer the following questions by selecting the most applicable option to you: 

_ How good are you at working with bar charts? (1= extremely bad; 5= extremely good) 
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_ How good are you at working with line plots? (1= extremely bad; 5= extremely good) 

_ How good are you at working with pie graphs? (1= extremely bad; 5= extremely good) 

_ How good are you at inferring the size of a bar in a bar chart? (1= extremely bad; 5= extremely 

good) 

_ How good are you at determining the difference between 2 bars in a bar chart? (1= extremely 

bad; 5= extremely good) 

 

Information coping style  

The following situations describe events that you may have experienced or that you may well 

imagine. Each situation is followed by a few statements. These concern thoughts and ideas that 

people may have in such a situation. Try to imagine that you are in such a situation and indicate 

for each statement to what extent it would apply to you in these situations. There are no right or 

wrong answers. 

 

1. Suppose you have had headaches and felt dizzy for some time. You are at the doctor's 

office and he tells you that he does not fully trust it and that you have to see the specialist 

for a rather tedious examination. Please indicate for all statements to what extent they 

apply to you? (1 = not at all applicable to me 2 = not very applicable to me 3 = somewhat 

applicable to me 4 = quite applicable to me 5 = very applicable to me) 

a. I intend to ask the specialist as many questions as possible.  

b. I think it will all be fine. 

c. I decide to first inquire with other authorities and doctors. 

d. I intend to read about headaches and dizziness. 
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e. I try to think as little as possible about unpleasant things for the time being. 

f. I'm not worried: such an examination is not as bad as having a headache all the time. 

 

2. Suppose you have problems with your heart. You are with the specialist and he 

recommends surgery. He tells you that you will have to wait four months and that it is not 

certain whether the operation will really help. Please indicate for all statements to what 

extent they apply to you? (1 = not at all applicable to me 2 = not very applicable to me 3 = 

somewhat applicable to me 4 = quite applicable to me 5 = very applicable to me) 

a. I assume the operation will help me. 

b. I decide to study heart surgery as much as possible. 

c. I intend to do as many fun and useful things as possible for the coming months.  

d. I will investigate whether there is a chance that the operation will have negative results. 

e. I decide to contact other patients with the same problem for information. 

f. I think: "it will all be okay". 

 

 

Additional Questions 

 

The following questions reflect your overall experience with the decision aid. 

 

How would you describe your experience with the decision aid? 
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How difficult was it to understand the information in the decision aid (1= extremely 

difficult; 5 = extremely easy)? 

 

Based on the information given, which treatment would you prefer? 

● Breast conserving surgery (lumpectomy) 

● Breast removal surgery (mastectomy) 

 

Why did you choose this treatment? 

 

Is there something else you would like to add? 

 

Debriefing 

Thank you for participating in this study. 

Your contribution to this research 

With this study, we attempted to understand the best way to visualize quality of life information 

for people with breast cancer. Thanks to your contribution, we now better understand whether 

certain presentation techniques are desirable and effective. Thank you again for that. 

What was investigated? 

There were two elements of focus in this study. Firstly, insights were gathered on the influence 

of interactive elements on your understanding of the health risks presented. You were either able 

to explore an interactive (with hover elements, clicking and a slider) or a static decision aid app. 
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In the questionnaire we were then able to understand whether the interactive elements or the lack 

of them helped you understand the information presented better or not. 

Secondly, the information in the decision aid app was presented as personalised (based on 

specific data), generic (based on means), or both shown together. We wanted to know if 

presenting the information in these three different ways would affect your anxiety and risk 

perception of the data. For example, would it be bothersome for the patient to see that they have 

worse expected outcomes than other patients? 

Other questions were used to characterize you personally and to understand whether certain 

personality traits affected your understanding of the information. Finally, we were also interested 

in your overall experience with the decision aid and how you would choose a treatment based on 

the information presented. 

Do you want to stay informed about this study or do you have any questions?  

Do not hesitate and send an email to one of the researchers Clara Coelho, 

c.lealmacedopirescoelho@uvt.nl and/or Maryse van Dalen, m.l.vandalen@uvt.nl). 

With kind regards, 

Clara Coelho en Maryse van Dalen 
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