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Women who undergo mastectomy as a treatment for invasive breast cancer or ductal 

carcinoma in situ often face the decision of whether to have breast reconstruction (BR). This 

decision can be challenging, particularly given that it needs to be made during the stressful 

period shortly after hearing the cancer diagnosis. Patient preferences play a crucial role in this 

decision, and it is important to provide women with the necessary information and support to 

make the best decision for their individual circumstances. In this project, we aimed to support 

women in making an informed decision about immediate BR by developing and implementing 

an online patient decision aid (pDA). Additionally, we aimed to evaluate the efficacy of this pDA 

in reducing decisional conflict compared to an information leaflet.

This thesis focuses on:

Part 1. The development of a breast reconstruction patient decision aid and the experiences 

with the patient decision aid

A.	 What are the information needs of patients and healthcare professionals regarding the 

decision about breast reconstruction?

B.	 Is the pDA acceptable and usable for patients and healthcare professionals?

C.	 What are the experiences of patients and plastic surgeons with the pDA in terms of usage 

and satisfaction with the tool?

Part 2. Decisional conflict about breast reconstruction and the effect of the patients decision 

aid on decisional outcomes and patient-reported health outcomes

D.	 What are the levels of decisional conflict in patients considering immediate breast 

reconstruction, and what factors are associated with clinically significant decisional conflict?

E.	 Is the pDA effective as compared to care-as-usual?

a.	 What is the effect of the pDA in reducing decisional conflict?

b.	 What is the effect of the pDA on the decision-making process, decision quality, and 

patient-reported health outcomes?

PART 1. THE DEVELOPMENT OF A BREAST RECONSTRUCTION PATIENT 
DECISION AID AND THE EXPERIENCES WITH THE PATIENT DECISION AID
Together with a multidisciplinary working group, we developed an online pDA for women 

considering immediate BR. The development was guided by the International Patient Decision 

Aids Standards (IPDAS-criteria) (1, 2), and included the assessment of information needs and 

the experiences with the pDA among patients and healthcare professionals (HCPs).

A.	 What are the information needs of patients and healthcare professionals regarding the decision 

about breast reconstruction?

As described in chapter 2, interviews amongst patients identified three major themes reflecting 

the experiences and information needs about the reconstruction decision. The first theme 

‘Challenging period to make a decision’ included patients reflections on the decision-making 

period as a rollercoaster, feeling overwhelmed by their emotions, and having to process a 
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large amount of information in a short period of time. The second theme ‘Diverse motivations 

for a personal decision’ included a wide variety of patients’ personal motivations for their 

decision, and their notion of the importance of clearifying personal values to make this decision. 

The third theme ‘Information needed to make a decision’ included patients’ expressions of 

their need for objective, reliable and personalized information and the topics that patients 

considered important to make a decision (e.g., What will it look and feel like? When can I resume 

my daily activities? How does it effect my daily life?). Our findings demonstrated unresolved 

information needs amongst patients deciding about reconstruction, consistent with the 

findings of previous studies (3-9).

In the interviews, patients expressed a need to learn about the experiences of other women to 

gain more insight into the effects of BR on their daily lives and what to expect from BR (chapter 2).  

This need has also been reported in prior studies in BR patients (5, 10). To better illustrate 

the impact of the different BR options on women’s daily life after surgery, we added six 

patient stories to our pDA (chapter 2). These narratives were positively evaluated by patients 

participating in our trial; 82% of participants perceived the stories as somewhat or very useful for 

decision making (chapter 6). Patient narratives have been suggested to potentially enhance the 

effectiveness of pDAs in some situations, as they can increase knowledge and engagement (11).  

However, potential negative effects of narratives that run counter to the intended purpose of 

a pDA, such as bias and persuasion, have also been reported (11). We aimed to inform, engage, 

and comfort patients with the narratives, and prevent bias such as persuasion in our pDA. For 

this purpose, we added one patient story for each BR option included in the pDA, provided 

balanced information by describing both positive and negative aspects of each option, and 

checked the representiveness of our stories with working group members and participants in 

acceptability and usability testing. However, more research is required to study the effects of 

narratives in pDAs on the decision-making process and outcomes and to find out how patient 

narratives can optimally support patients in decision making (e.g. what number, in what form, 

and what types of narratives) (11).

What stood out from our results from acceptability testing of the pDA among patients (chapter 2),  

and from the experiences with the pDA among trial participants (chapter 6), was the extent to 

which preferences and information needs regarding the pDA differ among patients. Patients 

differed in the preferred amount of information and the preferred level of detail in the pDA. 

These findings emphasize the need for pDAs to be flexible and allow users to tailor the amount 

and type of information and the levels of detail they access on the various topics contained 

within the tool (12). In our tool, patients were free to select the information they desired and 

skip parts they did not want to read. However, in the future, more tailoring can be achieved by 

adding more detailed information on topics such as specific types of BR, bilateral mastectomy, 

and considerations specific for DCIS, that can be optionally read.

Our study is one of the few studies to address attitudes and preferences towards SDM 

regarding BR from the perspective of the HCP. We found that HCPs stressed the importance 
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of better informing patients about BR as preparation for consultation with the plastic surgeon, 

and that they were positive about the development of a pDA, in line with the few previous 

studies (7, 13, 14).

The results on the information needs of patients and HCPs guided the development of our 

pDA. Furthermore, these findings, especially from patients, can inform clinicians working with 

patients considering BR about the information they provide them, and the attributes that need 

to be taken into account when deciding about BR.

B.	 Is the pDA acceptable and usable for patients and healthcare professionals?

In the development phase, we tested whether patients, HCPs and representatives of the breast 

cancer patient organization considered the pDA acceptable and usable. In general, participants 

were positive about the content and the look-and-feel of the pDA and considered the tool 

easy-to-use (chapter 2). These positive results are also reflected in the experiences with the 

pDA among the larger group of patients facing the decision of immediate BR and HCPs who 

participated in our trial, as most participants were satisfied with the tool, and most patients 

indicated that the pDA was easy to use (chapter 6).

C.	 What are the experiences of patients and plastic surgeons with the pDA in terms of usage of and 

satisfaction with the tool?

Nearly all patients in our trial accessed the pDA before their consultation with a plastic surgeon 

(chapter 6). Patients spent a median time of close to one hour using the pDA. The vast majority 

of patients viewed all main components of the pDA. Our results demonstrate that it is feasible 

for patients to use the pDA even within the short time span between presurgical consultations 

with an oncological surgeon and a plastic surgeon.

There seems to be room for improvement in the integration of the pDA into the consultation 

with a plastic surgeon. Less than 60% of the patients reported discussing the pDA’s summary 

sheet with their plastic surgeon. It remains unclear why patients did not discuss the summary 

sheet with their plastic surgeon and how they valued this, as we did not include questions 

about this in the questionnaire and did not observe the consultations. For shared decision 

making (SDM) to occur, patients’ considerations and preferences should be discussed and 

considered in the decision (15). It is possible that these patients discussed their considerations 

and preferences with their plastic surgeon without explicitly referring to the summary 

sheet. However, an exploratory analysis in our intervention group showed that patients 

who discussed the summary sheet during consultation reported higher levels of SDM than 

patients who reported not having discussed the summary sheet during consultation (chapter 

6). Also, prior studies support the theory that explicit invitation from HCPs for the patients to 

engage with the pDA during decision-making consultations is important to encourage them 

to share their preferences, ask questions, and engage in decision making (16). Discussing the 
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summary sheet in consultation should therefore be encouraged. From the responses of plastic 

surgeons, we learned that their reasons for not discussing the pDA included not being well-

acquainted with the pDA, and patients not having brought up the pDA. Therefore, improving 

plastic surgeons’ knowledge about the pDA, and clearifying roles by encouraging them to 

invite patients to discuss the summary sheet might enhance the implementation of the pDA 

and its impact on improving SDM (16).

The majority of plastic surgeons were satisfied with the pDA (chapter 6). Plastic surgeons 

perceived that the pDA had impact on several aspects of their consultations, such as the 

content and the level of patient participation.

Factors that can facilitate or hinder nationwide implementation of the pDA were identified 

among patients and plastic surgeons (chapter 6). From patients’ perspective, the facilitators 

and barriers for implementation of the pDA were mainly related to the content of the tool and 

its perceived effects. Facilitators included the availability of clear and extensive information 

in the pDA, availability of patient stories in the pDA, and the pDA being perceived as an 

effective tool to prepare for consultation. The barriers for implementing the pDA included the 

perception of missing information, the need for more illustrations/photos and patient stories, 

and the perception that the values clarification exercise was not helpful. Facilitators from the 

perspective of plastic surgeons included being involved in the development of the tool, the 

intervention fitting into the clinical workflow, the perception that the tool provides good quality 

information to patients and can reduce consultation time as patients are better prepared. 

Barriers included the perception that information in the pDA did not match the practice at 

their hospital, costs, and the potential lack of enthusiasm from peers and/or management to 

adopt the pDA after the trial. Overall, these results regarding barriers and facilitators are in 

line with the findings reported in prior studies (16).

PART 2. DECISIONAL CONFLICT ABOUT BREAST RECONSTRUCTION  
AND THE EFFECT OF THE PDA ON DECISIONAL OUTCOMES AND 
PATIENT-REPORTED HEALTH OUTCOMES
D.	 What are the levels of decisional conflict in patients considering immediate breast reconstruction, 

and what factors are associated with clinically significant decisional conflict?

At baseline (i.e., before a decision was made), the majority of breast cancer patients considering 

immediate BR in our trial (68%) experienced clinically significant decisional conflict (CSDC) 

(defined as a score > 37.5 on decision conflict) (chapter 4). To our knowledge, this is the first 

study in which decisional conflict regarding immediate BR was assessed in a large sample of 

BC patients. The levels of decisional conflict in our sample (mean score of 46 on a range of 0 

to 100) are relatively high as compared to baseline scores regarding a variety of other health-

related decisions (mean score of 29 ranged from 1.5 to 88.0 out of 100) (17), and to scores in 

two studies in small samples of BC patients considering immediate BR (mean score of 33 in both 
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studies) (3, 18). The specific population, the complexity of the decision, and the timing of our 

assessment might all have contributed to evoking higher decisional conflict in our sample (17).

We found that having CSDC at baseline was associated with the preference for BR and levels 

of anxiety (chapter 4). Compared to patients with a strong preference for BR, those with a) 

a slight preference for BR, b) no preference for or against BR, and c) a strong preference for no 

BR were more likely to experience CSDC. Especially the finding that patients with a strong 

preference for not having BR had more CSDC than patients with a strong preference for BR 

was surprising. More research, including more women with a preference for not having BR, is 

needed to confirm this association and understand it. From the interviews with patients that 

were conducted as part of the needs assessment, we understood that BR was communicated as 

something positive. One participant who underwent mastectomy without BR said, “Immediate 

reconstruction was discussed as the most reasonable course of action. I met all the criteria. It felt 

like I had a privilege. But did I really want it myself? When I carefully considered it, I discovered 

that it [immediate BR] didn’t suit me at all.” Recent qualitative studies on the experiences 

with decision making in women who underwent mastectomy without BR showed that some 

women felt unsupported in their decision not to undergo BR by their clinicians, and that they 

missed information about the option of mastectomy without BR (19, 20). Therefore, it seems 

interesting to investigate the role of the communication about BR and patients’ perceived 

support for their preferred option in the levels of decisional conflict in women favoring no 

BR after mastectomy. Furthermore, our study showed that patients with more anxiety were 

more likely to experience CSDC. This association has been reported in other populations 

(21-23), and is in line with the conceptual framework of decisional conflict (24). No other 

explored factors, including sociodemographic and clinical characteristics, and patient-reported 

outcomes such as baseline knowledge, were associated with having CSDC in our sample. 

To identify who is at particular risk for having decisional conflict about immediate BR more 

research is warranted. Factors that were associated with decisional conflict in other studies 

such as satisfaction with information and communication (25), and the perceived involvement 

in decision making (26) should be included. Knowing who is at particular risk for decisional 

conflict about having immediate BR may be useful to identify patients who need additional 

decision support. However, our pDA was developed for all women considering immediate BR 

after mastectomy, and we argue that using the pDA may be valuable and informative for both 

women with and without decisional conflict.

Over time, decisional conflict decreased in both groups in our trial (chapter 5). Levels of 

decisional conflict were high at baseline (above the threshold for CSDC) and decreased in the 

follow-up assessments to levels that are associated with implementing decisions (scores ≤ 25).  

This trajectory of decisional conflict over time is comparable to the trajectory of conflict 

reported in other studies evaluating the impact of decision support interventions in other 

patient groups (17).
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Decisional conflict is the most commonly used outcome measure in studies on the efficacy of 

pDAs (27-29). However, important to note that certain levels of decisional conflict, especially 

before decision making, are not necessarily bad. Decisional conflict might for example increase 

when patients receive more information about a complex decision. Furthermore, patients who 

are not adequately informed, may perceive themselves as knowledgeable (not knowing the 

information that they miss), and have no decisional conflict. It might therefore be questioned 

whether decisional conflict is a good primary endpoint in studies on the efficacy of pDAs (30). 

One can imagine that pDAs might even temporarily increase decisional conflict by creating 

more awareness for the inherent complexity of a certain decision and more involvement of 

the patient in the decision (31). This hypothesis emphasizes the importance of longitudinal 

assessment of decisional conflict as an endpoint, both during the process of decision making 

and after that a decision has been made. Furthermore, this highlights the importance of 

assessing decisional conflict in combination with other outcomes such as knowledge and 

decisional regret.

E.	 Is the pDA effective as compared to care-as-usual?

The benefit of the pDA in improving patients’ preparedness for decision making (described 

in chapter 5) is in line with healthcare professionals’ expectations that a BR pDA would help 

patients to prepare for the consultation (32), and the qualitative experiences of patients and 

healthcare professionals with using a BR pDA, both in our trial (chapter 6) and in other studies 

(14, 33). To our knowledge, none of the quantitative studies on the efficacy of a pDA in women 

considering BR included this outcome measure, limiting comparison (34, 35). However, these 

findings align with the benefits on patients’ perceived preparedness for decision making by 

the use of pDAs in two other health decisions (36, 37).

The absence of benefits of the pDA on other outcomes related to the decision-making process, 

the decision quality and health outcomes are in contrast with a growing body of evidence (27).  

Several factors related to the study design may have contributed to the absence of benefits 

of our pDA, as compared to other studies with positive results. The effects of our pDA 

might be underestimated as the control group received an extensive information leaflet. In a 

Cochrane review by Stacey et al. (2014), more detailed decision aids were found better than 

simple decision aids for improving people’s knowledge and lowering decisional conflict (38).  

The authors suggested that the small differences in knowledge and decisional conflict when 

detailed pDAs were compared to simple pDAs is likely due to the overlapping information 

presented in the two interventions. More specifically in the context of decision making about 

BR, two studies comparing a detailed pDA with a less detailed pDA excluding value clarification 

or with an extensive information leaflet found no benefit of the detailed pDA (39, 40). 

Furthermore, although the information leaflet provided to our control group is widely available 

in Dutch hospitals and on the internet, we assume that, by actively providing the leaflet to the 

control group before they had their consultation with a plastic surgeon, more patients read 

the leaflet than in a typical care-as-usual setting, and possibly they read the it more carefully. 
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This could have positively benefitted the decision-making process in our controls in that the 

information led to decreased decisional conflict, increased knowledge about BR, and higher 

perceived levels of involvement in decision making in our controls. Furthermore, contamination 

bias might have occured. Study participation itself (including being informed about the study 

and its purpose) might have increased awareness for the importance of information provision 

and SDM about immediate BR among patients and healthcare professionals participating in 

our trial. This increased awareness might have influenced factors such as patients’ involvement 

in decision making and patient-doctor communication in both groups.

However, the lack of benefits of our pDA on the outcomes may also be explained by multiple 

other factors. More research is necessary to identify factors explaining different findings 

regarding the efficacy of pDAs. Factors such as the population, decision type, decision context, 

characteristics and timing of the pDA, and the implementation of the pDA may all play a role. 

A review focusing on decisional conflict demonstrated that the largest improvements in 

decisional conflict after decision support interventions, including pDAs, were found in decision 

makers who were ill, male, or made decisions for themselves (17). As suggested by Garvelink 

et al. (2019), meta-analyses could inform hypotheses about the expected effects of decision 

support interventions (17).

METHODOLOGICAL CONSIDERATIONS

LIMITATIONS
Some limitations should be considered when interpreting our results.

Our BR pDA is not accessible to patients without internet access or those who don’t speak 

Dutch. For patients without internet access, the availabilty of a printed copy of content may be 

a solution, as well as the possibility to access the pDA on a computer or tablet in the hospital (if 

available). To make the pDA accessable for non-Dutch speaking patients, the content of the tool 

could be adapted to other languages. For now, we recommend physicians to encourage non-

Dutch speaking patients to use the pDA with a relative who speaks Dutch and who can translate.

While the design of a randomized controlled trial (RCT) is considered the gold standard for 

evaluating interventions, it may have led to contamination bias as described in more detail in 

the previous section ‘Is the pDA effective as compared to care-as-usual?’. However, alternative 

designs such as a pre-post design or a stepped wedge cluster RCT would have introduced other 

potential biases, such as time effects and selection bias, as well as practical concerns like difficulties 

with recruiting a control group. Therefore, we chose the RCT design despite its limitations.

The efficacy of our pDA may be underestimated by providing patients in the control group 

the information leaflet, especially before they had their consultation with a plastic surgeon. 

As described in the previous section ‘Is the pDA effective as compared to care-as-usual?’, the 

information leaflet provided to the control group was extensive. Furthermore, typical care-
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as-ussual patients would probably not have been provided with the leaflet in such a structural 

way, and not necessarily before the consultation with a plastic surgeon. In the questionnaire to 

assess the experiences of plastic surgeons with the pDA during the trial (described in chapter 6),  

two questions were added regarding the provision of the information leaflet to patients in 

routine clinical practice. Plastic surgeons’ responses supported our hypothesis that. Only 11 of 

the 22 plastic surgeons reported that their patients receive the information leaflet as standard 

education in their hospital. Furthermore, only five of the 22 plastic surgeons reported that 

their patients usually receive the information leaflet before consultation with them.

An extra assessment in our trial of outcomes such as decisional conflict and knowledge after 

pDA usage and before consultation with a plastic surgeon would have allowed us to better 

distinguish effects of the pDA from the effects of the consultation itself. This time point seems 

especially interesting, as our trial showed that patients felt better prepared for decision making 

and for consultation with their plastic surgeon by the pDA. We did not include this extra 

assessment as this was considered not feasible due to the limited time period between usage 

of the pDA and consultation with a plastic surgeon (sometimes < 24 hours) and the burden on 

patients of an additional questionnaire.

Furthermore, the omission of a baseline assessment with the Effective Decision Making 

subscale limits our conclusions regarding patients’ baseline decisional conflict and the efficacy 

of the pDA. However, we considered the timing of this subscale that includes items such as ‘I 

am satisfied with my decision’, and ‘My decision shows what is important to me’ inappropriate at 

our baseline. We used a combined score without the Effective Decision Making subscale as 

alternative, as was done in other studies (29, 41).

Some factors that limit the generalizability of our findings are important to consider. First, the 

educational level of patients participating in our studies, both in the development of the pDA, 

as well as in the trial, was relatively high. As a result, it remains uncertain whether the pDA 

is consistent with decision support needs of patients with lower educational levels, and what 

the impact is of the pDA in this subgroup of patients. Related to this, we lack data on health 

literacy of participants in our study. However, as these women have been underrepresented in 

previous project focusing on implementing SDM (42), and based on the high levels of education 

in our samples, we suppose that this group is underrepresented. To ensure the accessibility 

of the pDA for all patients, irrespective of their educational and health literacy levels, the 

texts in the pDA were written on a B1 language level (characterized by use of common words 

and short, simple and active sentences) (43), and illustrations were incorporated to visualize 

parts of the text. Pictorial health information has been found to improve understanding and 

recall in comparison to text alone, particularly benefitting patients with less formal education 

and lower health literacy (44, 45). Second, the majority of participants in our trial (60%) were 

recruited from a tertiary comprehensive cancer center. These patients have been suggested 

to be a special subgroup of patients, and the standards of information provision and patient 

involvement in decision making may differ from other types of hospitals. However, we adjusted 
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for hospital in our analyses, and an explorative analysis excluding participants of this tertiary 

comprehensive cancer center showed comparable results regarding the pDA’s efficacy.

Both our study on baseline decisional conflict (chapter 4) and our evaluation of the experiences 

of patients and HCPs with the pDA (chapter 6) were carried out during our trial evaluating 

the effect of the pDA. Participating patients might therefore not fully reflect the total patient 

population. For example, because specific patient subgroups did not meet the inclusion criteria 

of the trial (e.g., women with a language barrier) or due to selection (e.g., women who had 

decision support needs and/or who wanted to be actively involved in the decision-making 

process were overrepresented). This may for example have led to an overestimation of the 

levels of baseline decisional conflict, as women who had decision support needs were more 

willing to participate in the trial.

Furthermore, the experiences with the pDA (chapter 6) may not fully reflect implemention of 

the pDA in routine clinical practice, Three minor adjustments were made in the implemention 

of the pDA during the trial, that could have influenced the experiences with the tool. First, 

patients in the trial received access to the pDA by an email from the researchers after 

consultation with their oncological surgeon, instead of by a consultation sheet from their 

oncological breast surgeon during consultation. Second, patients received a reminder of the 

possibility to use the pDA. Third, plastic surgeons were informed about whether or not a 

patient had access to the pDA by a note in patients’ electronic medical record. Given these 

limitations, it is crucial to continue monitoring the experiences of patients and HCPs after trial 

completion. This will help us to gain a better understanding of the experiences with the pDA 

in real-world clinical settings.

Finally, we did not observe the interaction between patients and their clinicians during 

consultations. Adding such observations could provide more detailed insights into the usage 

of the pDA and its effect on the SDM process, and could identify areas for improvement in 

the SDM process during these clinical encounters (46).

STRENGTHS
Several strengths of this project are worth highlighting.

The first strength is the rigorous development process of our pDA, with the focus on 

nationwide sustainable implementation. In developing our pDA, we included all relevant 

stakeholders from the beginning. This resulted in a pDA that incorporated information needs 

and preferences of both patients and healthcare professionals, and ensured that the pDA 

was relevant, understandable, and useful for the target population. Active involvement of the 

Dutch Breast Cancer Patient Organization further stimulated implementation of the pDA. 

The importance of co-design in developing and implementing a pDA has been increasingly 

recognized (16, 47, 48).
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Another strength of our project was the partnership with ZorgKeuzeLab, a social enterprise 

specialized in the development and implementation of pDAs. They had already developed 

pDAs for a variety of health choices, including choices that women with breast cancer may 

face in their treatment such as the choice for breast-conserving surgery versus mastectomy 

(49, 50). Our collaboration with ZorgKeuzeLab ensured that these pDAs complemented 

and integrated with each other, could facilitate implementation of our pDA after the trial as 

hospitals could implement multiple pDAs from one provider, and facilitated continuous quality 

improvements to the pDA (e.g., enhancements to one of the pDAs can be readily applied to 

the other pDAs). This partnership also ensured that maintenance and updates of the pDA 

were guaranteed after the end of the project. However, this partnership also raises questions, 

as it implied an initial loss of public accessibility to the pDA due to a required login code and 

potential profit for a commercial company. As a social enterprise, ZorgKeuzeLab has made the 

pDA publicly accessible via https://br.keuzehulp.nl/inlogcode for patients who do not receive 

the pDA in their hospital. However, this is contingent on having a sufficient number of hospitals 

that take out a subscription with them to ensure that they can provide guidance to healthcare 

providers in using the pDA as intended, as well as generate income to ensure the continuity in 

the maintenance and availability of the pDA.

Strengths of our study to evaluate the efficacy of the pDA included the design of a randomized 

controlled trial and the long follow-up as compared to prior studies. The high participation rate 

and low attrition rate are considered other strengths.

Finally, besides studying the efficacy of our pDA as described in chapter 5, we also reported 

on process measures such as satisfaction with and usage of the tool among patients and plastic 

surgeons (chapter 6). These data provided more detailed insights into the experiences of end-

users with the pDA, which in its turn gave more context to the results regarding the efficacy of 

the tool and provided important suggestions to improve the tool and its future implementation.

FUTURE DIRECTIONS
In this project, we aimed to support women in making informed decisions about immediate 

BR by developing and evaluating an online pDA. In line with this purpose, here are some 

thoughts about how to further improve the information provision and the SDM process about 

immediate BR.

The pDA itself may be further optimized in several ways. For example, by adding more 

illustrations to our pDA. This can increase accessability of the tool for patients, and especially 

women with low health literacy (44, 45), and meets a need for more illustrations expressed by 

patients (chapter 6). Also, adding photos of patients with and without BR to the pDA should 

be considered to further support patients in getting prepared for decision making and having 

realistic expectations of surgery. These photos should be optional to look at, as not all patients 

want to see these. In developing our pDA, it was considered unfeasible in the available time 

and resources of the project to have high quality photos from a diverse group of patients 

7

Binnenwerk Jacqueline - V4.indd   173Binnenwerk Jacqueline - V4.indd   173 12-04-2024   20:5512-04-2024   20:55



174

Chapter 7

with different reconstructions before- and after surgery. Furthermore, plastic surgeons 

preferred to show patients photos themselves, tailored on the individual patient, and be able 

to give explanations and respond to patients’ reactions on seeing the photos. Differences in 

practices such as scar locations among hospitals raised concerns that photos might create 

false expectations and limit the nationwide adoption of the pDA. However, as photos meet 

an expressed need of women when deciding about BR, it would be valuable to further study 

how and under what conditions photos could be added to the pDA, and what the impact of 

showing photos is on the decision-making process.

Another opportunity to improve SDM about BR and, more specifically, our pDA is the growing 

availability of (inter)national outcome data after different surgical options, collected in for 

example (inter)national breast cancer registries. In our pDA, we chose not to present numerical 

estimates of outcomes such as quality of life or risk of complications of the BR options, as 

either reliable data were missing, or there was no consensus among working group members 

who developed the pDA regarding the numbers that should be included. Instead of numerical 

estimates, we only used verbal labels in the pDA, such as ‘low’ or ‘high’ risk of complications, 

and suggested that patients could discuss more details with their phycisian. More transparancy 

on available, reliable outcome data could provide patients and HCPs with important input 

for SDM. Especially, tailored outcome data for example based on personal risk factors could 

provide patients with personally relevant information (51). Politi and colleagues (2020) used 

a personalized risk predictor for complications after BR based on factors like BMI, radiation, 

age and smoking status in their BREASTChoice tool (52). This tool was perceived as highly 

usable by patients, and the personalized risk profile information was considered helpful (53).  

Advancements in artificial intelligence can further facilitate the use of personalized estimations 

of outcomes in SDM, and have already been successfully incorporated in pDAs (54, 55). 

Remarkably, patients participating in the needs assessment did not report any desire for being 

given numerical estimates of outcomes such as quality of life or complications, neither did 

participants in usability testing and in the trial report to have missed them. A first step might 

therefore be to investigate whether patients want to be informed with personalized outcomes 

when deciding about BR, and if so, in what format these can be optimally communicated. 

Although, from an ethical perspective and from the theory of SDM, patients should be given 

at least the opportunity to be informed with available (personalized) outcome data.

In future projects aiming at implementing SDM, other effective strategies beyond the usage 

of a pDA, should be undertaken to optimize the decision-making process regarding BR. For 

example, training of HCPs in their SDM skills. Patient decision aids are not intended as stand 

alone interventions, but as adjuncts to the consultation. The behavior and communication 

of clinicians during these consultations are essential for the application of SDM. Training 

professionals on SDM has been found to have positive effects on the application of SDM, 

and has been suggested as an effective strategy to implement pDAs in routine clinical practice 

(16, 56, 57). In our project, training was limited to a 30-minute meeting prior to the start of the 

trial. In this meeting, team members were introduced to the study and the pDA. However, as 

Binnenwerk Jacqueline - V4.indd   174Binnenwerk Jacqueline - V4.indd   174 12-04-2024   20:5512-04-2024   20:55



175

Discussion

some plastic surgeons reported that they did not discuss the pDA with their patients as they 

were not well-aquainted with the pDA, more training could have been beneficial.

FUTURE STEPS FOR RESEARCH
Based on the literature and our study on ways how to support women with breast cancer in 

making informed decisions about BR several knowledge gaps remain.

As Dutch SDM initiatives are still growing and pDAs are increasingly produced, more attention 

should be given to ways of reducing time and resources for developing and testing pDAs, while 

maintaining their quality and monitoring their effects. Our project of developing and evaluating 

our pDA using an RCT was a resource-intensive excersise spanning multiple years. Although 

an Australian BR pDA was available (33), we argued that simply translating this tool into 

Dutch would not be sufficient, and we started our development from scratch. This approach 

is consistent with other studies that highlight the importance of contextual adaptations of an 

intervention validated elsewhere to ensure it is fully acceptable for the new context (58-60). 

To reduce the need for extensive development, several proposals have been made, such as the 

use of well-tested theory-based pDA templates and the use of existing evidence on decision 

support needs (instead of the performance of a needs assessment as part of the project) (47, 61).

This project focused on women considering immediate BR after mastectomy treated for 

invasive breast cancer and/or DCIS, and excluded women considering BR for other indications 

(such as women at risk for developing BC considering prophylactic mastectomy with or 

without BR) and on other timings (such as women considering delayed BR after they had 

already underwent mastectomy in the past). More research is required to understand the 

information needs of other subgroups of women considering the complex decision of BR and 

ensure optimal decision support, as at least some of these groups of women are known to have 

unmet information needs (62, 63). A recently started project (OPTIONS-study) will provide 

valuable insights on current decisions and information needs of women at risk for breast cancer 

and will deliver interventions to support these women and their HCPs in decision making.

A longer-term follow-up assessment (> 12 months) could provide more insights into the effect 

of the pDA on outcomes such as decision regret, satisfaction with breasts and satisfaction with 

reconstruction outcome, given the lengthy recovery process of BR and additional procedures 

that are often required after BR. Future projects focusing on outcomes of BR such as these, 

should take this long-term follow up into consideration.

CLINICAL IMPLICATIONS OF FINDINGS
Patients who utilized the pDA benefitted from the pDA by feeling better prepared for decision 

making. Furthermore, they highly valued the pDA. Plastic surgeons also expressed a positive 

attitude toward using the pDA in clinical practice. Therefore, we conclude that our rigourously 

developed BR pDA is a valid means of supporting women in making complex decisions about 

immediate BR in clinical practice. The tool is currently available for all women considering 

7
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immediate BR in the Netherlands. Efforts should be made to maintain the pDA and keep 

the content up to date with new BR options and latest evidence, support its nationwide 

implementation and keep monitoring the experiences of its end-users in routine clinical practice.

Binnenwerk Jacqueline - V4.indd   176Binnenwerk Jacqueline - V4.indd   176 12-04-2024   20:5512-04-2024   20:55



177

Discussion

REFERENCES

1.	 Elwyn, G., O’Connor, A., Stacey, D., et al. 
Developing a quality criteria framework 
for patient decision aids: online interna-
tional Delphi consensus process. BMJ 
2006;333:417.

2.	 Elwyn, G., O’Connor, A. M., Bennett, C., et 
al. Assessing the quality of decision sup-
port technologies using the International 
Patient Decision Aid Standards instrument 
(IPDASi). PLoS One 2009;4:e4705.

3.	 Manne, S. L., Topham, N., Kirstein, L., et al. 
Attitudes and decisional conflict regarding 
breast reconstruction among breast cancer 
patients. Cancer Nurs 2016;39:427-436.

4.	 Fallbjörk, U., Frejeus, E., Rasmussen, B. H. 
A preliminary study into women’s experi-
ences of undergoing reconstructive sur-
gery after breast cancer. Eur J Oncol Nurs 
2012;16:220-226.

5.	 Murray, C. D., Turner, A., Rehan, C., Kovacs, 
T. Satisfaction following immediate breast 
reconstruction: experiences in the early 
post-operative stage. Br J Health Psychol 
2015;20:579-593.

6.	 Lee, C. N., Deal, A. M., Huh, R., et al. Quality 
of patient decisions about breast recon-
struction after mastectomy. JAMA surgery 
2017;152:741-748.

7.	 Potter, S., Mills, N., Cawthorn, S., Wilson, S., 
Blazeby, J. Exploring information provision 
in reconstructive breast surgery: A qualita-
tive study. The Breast 2015;24:732-738.

8.	 Héquet, D., Zarca, K., Dolbeault, S., et al. 
Reasons of not having breast reconstruc-
tion: a historical cohort of 1937 breast 
cancer patients undergoing mastectomy. 
Springerplus 2013;2:325.

9.	 Webb, C., Sharma, V., Temple-Oberle, C. 
Delivering Breast Reconstruction Infor-
mation to Patients: Women Report on 
Preferred Information Delivery Styles and 
Options. Plast Surg (Oakv) 2018;26:26-32.

10.	 Kouwenberg, C. A. E., van Hoogdalem, L. 
E., Mureau, M. A. M., et al. Patients’ and 
surgeons’ experiences after failed breast 
reconstruction: A qualitative study. J Plast 
Reconstr Aesthet Surg 2021;74:1480-1485.

11.	 Shaffer, V. A., Brodney, S., Gavaruzzi, T., et al. 
Do Personal Stories Make Patient Decision 
Aids More Effective? An Update from the 
International Patient Decision Aids Stan-
dards. Med Decis Making 2021;41:897-906.

12.	 Roussi, P., Miller, S. M. Monitoring style of 
coping with cancer related threats: a review of 
the literature. J Behav Med 2014;37:931-954.

13.	 Hasak, J. M., Myckatyn, T. M., Grabinski, 
V. F., Philpott, S. E., Parikh, R. P., Politi, M. 
C. Stakeholders’ perspectives on postmas-
tectomy breast reconstruction: recognizing 
ways to improve shared decision making. 
Plastic and reconstructive surgery Global open 
2017;5:e1569.

14.	 Sherman, K. A., Shaw, L. K., Jørgensen, L., 
et al. Qualitatively understanding patients’ 
and health professionals’ experiences of the 
BRECONDA breast reconstruction decision 
aid. Psychooncology 2017;26:1618-1624.

15.	 Stiggelbout, A. M., Pieterse, A. H., De Haes, 
J. C. Shared decision making: Concepts, 
evidence, and practice. Patient Educ Couns 
2015;98:1172-1179.

16.	 Joseph-Williams, N., Abhyankar, P., Boland, 
L., et al. What Works in Implementing Pa-
tient Decision Aids in Routine Clinical Set-
tings? A Rapid Realist Review and Update 
from the International Patient Decision Aid 
Standards Collaboration. Med Decis Making 
2021;41:907-937.

17.	 Garvelink, M. M., Boland, L., Klein, K., et 
al. Decisional conflict scale findings among 
patients and surrogates making health deci-
sions: part II of an anniversary review. Med 
Decis Making 2019;39:315-326.

18.	 Klifto, K., Khan, H., Manahan, M., et al. De-
cision aid for women with newly diagnosed 
breast cancer seeking breast reconstruc-
tion surgery: A prospective, randomized, 
controlled, single-blinded, pilot study. J Plast 
Reconstr Aesthet Surg 2021;74:2519-2526.

19.	 Tyner, T. E., Freysteinson, W. M., Evans, 
S. C., Woo, J. “My body, my choice”: A 
qualitative study of women’s mastectomy 
with flat closure experiences. Body Image 
2023;46:419-433.

20.	 Blackmore, T., Norman, K., Burrett, V., 
Scarlet, J., Campbell, I., Lawrenson, R. Key 
factors in the decision-making process for 
mastectomy alone or breast reconstruc-
tion: A qualitative analysis. Breast (Edin-
burgh, Scotland) 2023;73:103600.

21.	 Metcalfe, K., Zhong, T., O’Neill, A. C., et al. 
Development and testing of a decision aid 
for women considering delayed breast re-
construction. J Plast Reconstr Aesthet Surg 
2018;71:318-326.

7

Binnenwerk Jacqueline - V4.indd   177Binnenwerk Jacqueline - V4.indd   177 12-04-2024   20:5512-04-2024   20:55



178

Chapter 7

22.	 Underhill, M. L., Hong, F., Berry, D. L. When 
study site contributes to outcomes in a 
multi-center randomized trial: a secondary 
analysis of decisional conflict in men with 
localized prostate cancer. Health and quality 
of life outcomes 2014;12:159.

23.	 Sie, A. S., Prins, J. B., Spruijt, L., Kets, C. M., 
Hoogerbrugge, N. Can we test for heredi-
tary cancer at 18 years when we start sur-
veillance at 25? Patient reported outcomes. 
Fam Cancer 2013;12:675-682.

24.	 Hoefel, L., O’Connor, A. M., Lewis, K. B., et 
al. 20th Anniversary Update of the Ottawa 
Decision Support Framework Part 1: A Sys-
tematic Review of the Decisional Needs of 
People Making Health or Social Decisions. 
Med Decis Making 2020;40:555-581.

25.	 van Lent, L. G. G., de Jonge, M. J. A., van 
der Ham, M., et al. Decisional Conflict after 
Deciding on Potential Participation in Early 
Phase Clinical Cancer Trials: Dependent 
on Global Health Status, Satisfaction with 
Communication, and Timing. Cancers (Basel) 
2022;14.

26.	 Hölzel, L. P., Kriston, L., Härter, M. Patient 
preference for involvement, experienced 
involvement, decisional conflict, and 
satisfaction with physician: a structural 
equation model test. BMC Health Serv Res 
2013;13:231.

27.	 Stacey, D., Légaré, F., Lewis, K., et al. 
Decision aids for people facing health 
treatment or screening decisions. The 
Cochrane database of systematic reviews 
2017;4:Cd001431.

28.	 Sepucha, K. R., Borkhoff, C. M., Lally, J., et 
al. Establishing the effectiveness of patient 
decision aids: key constructs and measure-
ment instruments. BMC Med Inform Decis 
Mak 2013;13 Suppl 2:S12.

29.	 Garvelink, M. M., Boland, L., Klein, K., et al. 
Decisional conflict scale use over 20 years: 
the anniversary review. Med Decis Making 
2019;39:301-314.

30.	 Nelson, W. L., Han, P. K., Fagerlin, A., Ste-
fanek, M., Ubel, P. A. Rethinking the objec-
tives of decision aids: a call for conceptual 
clarity. Med Decis Making 2007;27:609-618.

31.	 Vickers, A. J. Decisional Conflict, Regret, 
and the Burden of Rational Decision 
Making. Med Decis Making 2017;37:3-5.

32.	 Ter Stege, J., Raphael, D., Oldenburg, H., et 
al. Development of a patient decision aid for 
patients with breast cancer who consider im-
mediate breast reconstruction after mastec-
tomy. Health Expectations 2022;25:232-244.

33.	 Sherman, K. A., Harcourt, D. M., Lam, T. C., 
Shaw, L. K., Boyages, J. BRECONDA: devel-
opment and acceptability of an interactive 
decisional support tool for women consid-
ering breast reconstruction. Psychooncolo-
gy 2014;23:835-838.

34.	 Berlin, N., Tandon, V., Hawley, S., et al. 
Feasibility and Efficacy of Decision Aids 
to Improve Decision Making for Postmas-
tectomy Breast Reconstruction: A System-
atic Review and Meta-analysis. Med Decis 
Making 2019;39:5-20.

35.	 Paraskeva, N., Guest, E., Lewis-Smith, H., 
Harcourt, D. Assessing the effectiveness 
of interventions to support patient decision 
making about breast reconstruction: A sys-
tematic review. The Breast 2018;40:97-105.

36.	 Fraenkel, L., Rabidou, N., Wittink, D., Fried, 
T. Improving informed decision-making 
for patients with knee pain. J Rheumatol 
2007;34:1894-1898.

37.	 Vandemheen, K. L., O’Connor, A., Bell, S. 
C., et al. Randomized trial of a decision aid 
for patients with cystic fibrosis considering 
lung transplantation. Am J Respir Crit Care 
Med 2009;180:761-768.

38.	 Stacey, D., Légaré, F., Col, N. F., et al. Deci-
sion aids for people facing health treatment 
or screening decisions. The Cochrane data-
base of systematic reviews 2014:Cd001431.

39.	 Mardinger, C., Steve, A. K., Webb, C., 
Sherman, K. A., Temple-Oberle, C. Breast 
Reconstruction Decision Aids Decrease 
Decisional Conflict and Improve Deci-
sional Satisfaction: A Randomized Control 
Trial. Plast Reconstr Surg 2022:10.1097/
PRS.0000000000009830.

40.	 Manne, S. L., Topham, N., D’Agostino, T. A., 
et al. Acceptability and pilot efficacy trial of 
a web-based breast reconstruction decision 
support aid for women considering mastec-
tomy. Psychooncology 2016;25:1424-1433.

41.	 Reumkens K, T. M., Severijns Y, Gietel-Ha-
bets JJG, van Kuijk SMJ, Aalfs CM, van 
Asperen CJ, Ausems MGEM, Collée M, 
Dommering CJ, Kets M, van der Kolk LE, 
Oosterwijk JC, Tjan-Heijnen VCG, van 
der Weijden T, de Die-Smulders CEM, van 
Osch LADM. Reproductive decision-mak-
ing in the context of hereditary cancer: 
the effects of an online decision aid on 
informed decision-making. J Community 
Genet 2021;12:101-110.

Binnenwerk Jacqueline - V4.indd   178Binnenwerk Jacqueline - V4.indd   178 12-04-2024   20:5512-04-2024   20:55



179

Discussion

42.	 van der Weijden, T., van der Kraan, J., 
Brand, P. L. P., et al. Shared decision-mak-
ing in the Netherlands: Progress is made, 
but not for all. Time to become inclusive to 
patients. Z Evid Fortbild Qual Gesundhwes 
2022;171:98-104.

43.	 Council of Europe. Common European 
Framework of Reference for Languages: 
Learning, Teaching, Assessment. 1st. Cam-
bridge University Press; 2001.

44.	 Durand, M. A., Yen, R. W., O’Malley, A. J., 
et al. What matters most: Randomized 
controlled trial of breast cancer surgery 
conversation aids across socioeconomic 
strata. Cancer 2021;127:422-436.

45.	 Schubbe, D., Scalia, P., Yen, R. W., et al. Using 
pictures to convey health information: A 
systematic review and meta-analysis of 
the effects on patient and consumer health 
behaviors and outcomes. Patient Educ Couns 
2020;103:1935-1960.

46.	 Scholl I, Kriston L, Dirmaier J, Härter M. 
Comparing the nine-item Shared Deci-
sion-Making Questionnaire to the OPTION 
Scale - an attempt to establish convergent 
validity. Health Expect 2015;18:137-150.

47.	 Witteman, H. O., Maki, K. G., Vaisson, G., et 
al. Systematic Development of Patient Deci-
sion Aids: An Update from the IPDAS Collab-
oration. Med Decis Making 2021;41:736-754.

48.	 Vaisson, G., Provencher, T., Dugas, M., et al. 
User Involvement in the Design and Devel-
opment of Patient Decision Aids and Other 
Personal Health Tools: A Systematic Review. 
Med Decis Making 2021;41:261-274.

49.	 Savelberg, W., van der Weijden, T., Boers-
ma, L., Smidt, M., Willekens, C., Moser, A. 
Developing a patient decision aid for the 
treatment of women with early stage breast 
cancer: the struggle between simplicity 
and complexity. BMC Med Inform Decis Mak 
2017;17:112.

50.	 Ankersmid, J. W., Siesling, S., Strobbe, L. J. 
A., et al. Supporting Shared Decision-mak-
ing About Surveillance After Breast Cancer 
With Personalized Recurrence Risk Calcu-
lations: Development of a Patient Decision 
Aid Using the International Patient Decision 
AIDS Standards Development Process 
in Combination With a Mixed Methods 
Design. JMIR Cancer 2022;8:e38088.

51.	 Vromans, R. D., Pauws, S. C., Bol, N., van de 
Poll-Franse, L. V., Krahmer, E. J. Communi-
cating tailored risk information of cancer 
treatment side effects: Only words or 
also numbers? BMC Med Inform Decis Mak 
2020;20:277.

52.	 Politi, M., Lee, C., Philpott-Streiff, S., et al. 
A Randomized Controlled Trial Evaluating 
the BREASTChoice Tool for Personalized 
Decision Support About Breast Recon-
struction After Mastectomy. Ann Surg 
2020;271:230-237.

53.	 Foraker, R., Phommasathit, C., Clevenger, 
K., et al. Using the sociotechnical model to 
conduct a focused usability assessment of 
a breast reconstruction decision tool. BMC 
Med Inform Decis Mak 2023;23:140.

54.	 O’Neill, A. C., Yang, D., Roy, M., Sebastiam-
pillai, S., Hofer, S. O. P., Xu, W. Development 
and Evaluation of a Machine Learning Pre-
diction Model for Flap Failure in Microvas-
cular Breast Reconstruction. Ann Surg Oncol 
2020;27:3466-3475.

55.	 Jayakumar, P., Moore, M. G., Furlough, 
K. A., et al. Comparison of an Artificial 
Intelligence–Enabled Patient Decision 
Aid vs Educational Material on Decision 
Quality, Shared Decision-Making, Patient 
Experience, and Functional Outcomes in 
Adults With Knee Osteoarthritis: A Ran-
domized Clinical Trial. JAMA Network Open 
2021;4:e2037107-e2037107.

56.	 Henselmans, I., van Laarhoven, H. W. M., 
van Maarschalkerweerd, P., et al. Effect 
of a Skills Training for Oncologists and a 
Patient Communication Aid on Shared 
Decision Making About Palliative Systemic 
Treatment: A Randomized Clinical Trial. 
Oncologist 2020;25:e578-e588.

57.	 van Veenendaal, H., Voogdt-Pruis, H. R., 
Ubbink, D. T., et al. Evaluation of a multi-
level implementation program for time-
out and shared decision making in breast 
cancer care: a mixed methods study among 
11 hospital teams. Patient Educ Couns 
2022;105:114-127.

58.	 Durand, M. A., Bannier, M., Aim, M. A., 
Mancini, J. Adaptation and Implementation 
of Pictorial Conversation Aids for Ear-
ly-Stage Breast Cancer Surgery and Recon-
struction: A Quality Improvement Study. Pa-
tient Prefer Adherence 2023;17:2463-2474.

59.	 Scalia, P., Elwyn, G., Barr, P., et al. Exploring 
the use of Option Grid™ patient decision 
aids in a sample of clinics in Poland. Z Evid 
Fortbild Qual Gesundhwes 2018;134:1-8.

60.	 Hahlweg, P., Witzel, I., Müller, V., Elwyn, 
G., Durand, M. A., Scholl, I. Adaptation and 
qualitative evaluation of encounter decision 
aids in breast cancer care. Arch Gynecol 
Obstet 2019;299:1141-1149.

7

Binnenwerk Jacqueline - V4.indd   179Binnenwerk Jacqueline - V4.indd   179 12-04-2024   20:5512-04-2024   20:55



180

Chapter 7

61.	 Stacey, D., Ludwig, C., Archambault, P., et 
al. Feasibility of Rapidly Developing and 
Widely Disseminating Patient Decision Aids 
to Respond to Urgent Decisional Needs 
due to the COVID-19 Pandemic. Med Decis 
Making 2021;41:233-239.

62.	 Glassey, R., Ives, A., Saunders, C., Musiello, 
T. Decision making, psychological wellbeing 
and psychosocial outcomes for high risk 
women who choose to undergo bilateral 
prophylactic mastectomy - A review of 
the literature. Breast (Edinburgh, Scotland) 
2016;28:130-135.

63.	 Glassey, R., O’Connor, M., Ives, A., et al. Pa-
tients’ perspectives and experiences con-
cerning barriers to accessing information 
about bilateral prophylactic mastectomy. 
Breast (Edinburgh, Scotland) 2018;40:116-
122.

Binnenwerk Jacqueline - V4.indd   180Binnenwerk Jacqueline - V4.indd   180 12-04-2024   20:5512-04-2024   20:55



181

Discussion

7

Binnenwerk Jacqueline - V4.indd   181Binnenwerk Jacqueline - V4.indd   181 12-04-2024   20:5512-04-2024   20:55


