
O R I G I N A L  R E S E A R C H

Shared-Decision-Making Experiences in Breast 
Cancer Care with and without Patient 
Participation in Multidisciplinary Tumor 
Conferences: A Mixed-Methods-Study
Christian Heuser 1,2, Barbara Schellenberger 1,2, Nicole Ernstmann1,2, Annika Diekmann 1, 
Emily Krüger 1, Leonie Schreiber1, Isabelle Scholl3, Lena Ansmann 4

1Center for Health Communication and Health Services Research (CHSR), Department for Psychosomatic Medicine and Psychotherapy, Center for 
Integrated Oncology (CIO Bonn), University Hospital Bonn, Bonn, 53127, Germany; 2Chair for Health Services Research, Institute of Medical 
Sociology, Health Services Research, and Rehabilitation Science (IMVR), Faculty of Medicine and University Hospital Cologne, University of Cologne, 
Cologne, 50933, Germany; 3Department of Medical Psychology, University Medical Center Hamburg-Eppendorf, Hamburg, 20246, Germany; 
4Division for Organizational Health Services Research, School of Medicine and Health Sciences, Carl von Ossietzky University Oldenburg, Oldenburg, 
26129, Germany

Correspondence: Christian Heuser, Chair for Health Services Research, Institute of Medical Sociology, Health Services Research and 
Rehabilitation Science (IMVR), Faculty of Medicine and University Hospital Cologne, University of Cologne, Cologne, 50933, Germany,  
Tel +49-221-478-97133, Email christian.heuser1@uk-koeln.de 

Purpose: This study aimed (1) to analyze patients’ perceived shared decision-making (SDM) experiences over 4 weeks between 
patients participating or not in multidisciplinary tumor conferences (MTCs) and (2) to analyze the association of patients’ active 
participation in and organizational variables of MTCs with patients’ perceived SDM experience directly after MTC.
Patients and Methods: From the N=317 patients, this observational study included patient surveys, observations, and audio 
transcripts from MTCs with (N=82) and without (N=145) patient participation in six breast and gynecologic cancer centers. We 
performed t tests for within- and between-group comparisons and linear regression with “patients’ perceived SDM experiences in 
MTC” as the dependent variable.
Results: Patients’ perceived SDM experiences increased at 4 weeks after MTC (p<0.001) with lower perceived SDM experiences for 
participating versus nonparticipating patients (p<0.001). Linear regression showed that the organizational variable “round table seating 
arrangement” was significantly associated with higher perceived SDM experiences compared with a theater or U-shape arrangement 
(beta=−0.38, p=0.043; beta=−0.69, p=0.010) directly after MTC.
Conclusion: Results provide first insights into patients’ perceived SDM experiences in MTCs. SDM in MTCs is associated with 
organizational variables of MTCs. A round table seating arrangement in MTCs with patient participation seems important for patients' 
perceived SDM experiences. The relatively low perceived SDM experiences of participating patients directly after MTC indicates 
room for improvement, eg concerning patient-centered communication.
Keywords: multidisciplinary healthcare, multidisciplinary tumor conference, multidisciplinary team meetings, shared decision 
making, oncology, patient-centered communication

Introduction
Shared decision-making (SDM), an important component of patient-centered health care,1–3 is acknowledged as a key 
element of high-quality health care internationally and is associated with positive patient outcomes such as knowledge, 
compliance, and health outcomes.4–7 In oncology, it is particularly important to provide cancer patients with access to 
health-care services and involve them with their individual preferences in treatment planning over the course of their 
cancer journey.8 Many treatment decisions in oncology affect patients’ (and their relatives’) quality of life.9,10
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For the past two decades, clinical treatment planning in oncology has been oriented toward medical guidelines.11–13 On this 
basis, health-care providers (HCP) such as medical oncologists, radiation oncologists, surgeons, pathologists, and many more in 
specialized fields discuss evidence-based recommendations for treatment of patients with cancer in multidisciplinary tumor 
conferences (MTCs; The frames “multidisciplinary tumor conferences” or “tumor boards” can be seen as synonyms of “multi-
disciplinary team meetings” which are used in other international studies).14,15 Although important research on the degrees of 
multidisciplinarity in MTCs is still ongoing,15,16 MTCs are related to increased diagnostic and treatment options and therefore 
have been implemented in oncology in many countries worldwide.14,17–22

On the basis of the outlined developments of SDM and multidisciplinary health care, some authors have investigated the extent 
of patient-centeredness of MTCs.23–25 In this context, studies demonstrated that the consideration of patient preferences differed 
between MTCs and that the discussion often strongly focusses on biomedical information.26–28 As shown by international 
research, consideration of patient preferences in MTCs can lead to better patient outcomes and better adherence to MTC 
recommendations.20–22

To involve patients with cancer and their preferences in treatment planning, patient participation in MTCs has been discussed 
internationally.7,29–32 Some German breast and gynecologic cancer centers invite patients to participate in the discussion of their 
own case in the MTC. Research on this has shown that this practice is a rare but over the last few years regular healthcare reality, 
with 5–7% of patients with breast cancer participating in their own case discussion.33–35 There is little evidence on how it is 
implemented and whether it should be recommended for larger scale implementation.36

Since there are only a few existing studies on patient participation in MTCs, SDM in MTC with patients has hardly been 
investigated.37–41 First studies indicated that HCP perceives and experiences SDM with patients in MTCs as challenging.37,41,42 In 
that interview study, the HCP reported that some process steps of SDM can be implemented in limited form and under certain 
conditions, eg, lack of time, comprehension problems, patient overstrain, in MTCs with patient participation. From the perspective 
of the HCP experience, patients can potentially ask questions and contribute individual additional information and their 
preferences. Our own studies showed that MTC participating patients were mostly proposed one treatment option, which in 
some cases was framed as a final decision and not as a recommendation.40 Furthermore, patients who had a need for psychological 
support and who were accompanied during their MTC participation asked more questions.39

However, in terms of SDM in MTCs, two main gaps remain in research, which will be addressed in this study. (1) Until now, 
previous studies have indicated that patients’ active participation in MTCs differs between hospitals and is associated with 
patients’ need for psychosocial support and whether they were accompanied by a relative.39 However, whether patients’ active 
participation in MTCs is associated with higher perceived SDM experiences is unknown. (2) Second, in our previous research, we 
found different implementations of patient participation in MTC due to the variations in the “environment” (in line with the 
“Conceptual Framework for Patient-Professional Communication: An Application to the Cancer Context”43) of the MTCs, such 
as seating arrangement, duration, number of cases, technical support, and presence of the core team.36 These first results draw 
attention to the importance of differences in health care between organizations, because differences in the implementation of 
patient participation in MTCs and the practical organization of MTCs (eg, seating arrangement) might reflect differences in the 
organizational behavior and factors of the cancer center. Until now, it has been unclear which environment and implementation are 
most conducive for patient centeredness and optimizing patients’ SDM experiences in MTCs.

To close these two research gaps, we aim to analyze and compare patients’ perceived SDM experiences over 4 weeks between 
MTC-participating and MTC-nonparticipating patients. Furthermore, we analyze the associations between patients’ active 
participation in MTCs and the MTC environment (organizational variables) with patients’ perceived SDM experiences directly 
after MTC.

Materials and Methods
Data collection and data analysis were performed using the approach of mixed-methods research in health services research.44 

Here, the triangulation technique was put into practice:45 quantitative patient survey data, qualitative passive participatory 
observation in MTCs, and qualitative coding of MTC transcripts are combined for each individual patient. The methods section 
is based on the “Consolidated criteria for reporting qualitative research (COREQ)” a 32-item checklist for interviews and focus 
groups.46
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Study Design and Sample
The presented data are part of a larger multicenter, non-interventional mixed-methods study on patient participation in 
MTC conducted in breast and gynecologic cancer centers in Germany’s most populous state of North Rhine–Westphalia. 
The Ethics Committee of the Medical Faculty of the University of Cologne approved this study, and funding was 
provided by German Cancer Aid. Further details on the PINTU (Patient participation in multidisciplinary tumor 
conferences in breast cancer care – an exploratory study) study design are reported elsewhere.47

N=6 breast and gynecologic cancer centers participated in the study. In three centers, patients are regularly invited to MTCs 
and few do participate, and in the other three centers, patients are not regularly invited to MTCs and do not participate. Cancer 
centers were selected following purposeful sampling criteria,48 varying the size of the center (case volume) and the teaching status 
(teaching hospital vs nonteaching hospital), because center structures can affect the organization of MTCs.49

The patient sample consisted of N=317 patients with breast and/or gynecologic cancer (see “Descriptive results”). HCP 
consecutively recruited patients who were diagnosed with breast or gynecologic cancer (ICD-10 C50–C58 and D05–D07), were 
at least 18 years old, spoke German, and were cognitively able to complete the questionnaires. Eligible patients provided written 
informed consent.

Data Collection
Data were collected between November 2018 and February 2020.

Patient Survey
Patients received questionnaires at three points in time. During the recruitment consultation, the first survey (T0) was 
handed out if the patient had provided written informed consent, with the instruction to fill it out before the MTC (T0). 
Directly after the MTC, the second survey (T1) was handed out by the research team to patients who participated in the 
MTC. Four weeks after the MTC, the last survey (T2) was sent as a postal survey to all patients. A maximum of three 
postal reminders for T1 and T2 according to Dillman’s total design method were sent.50

Active Patient Participation in MTC
We recorded, transcribed verbatim, and pseudonymized the audio data of all case discussions. Transcripts built the basis 
for coding of emotional expressions and questions during MTCs with patients’ participation using the Verona Coding 
Definitions of Emotional Sequences (VR-CoDES).51,52

MTC Environment
A group of researchers (sociologist, psychologist, health services researcher) conducted passive participatory observations, two of 
them simultaneously during each MTC. Field notes were taken using the Multidisciplinary Team-Observational Assessment 
Rating Scale (MDT-OARS),53 which made it possible to quantify aspects of our qualitative observations into measurable 
quantitative variables.

Measures
Patient Survey
The questionnaires consisted of validated instruments and self-developed items reported elsewhere47 and were pretested in three 
cognitive interviews based on established methods.54 In this study, we included data from T0 (patient characteristics), T1 (SDM- 
Q-9 for linear regression), and T2 (SDM-Q-9 for group differences) (see Figure 1). SDM was measured using the German version 
of the validated SDM-Q-9.55 It consists of nine statements related to decision-making in a medical consultation, eg, that a decision 
needs to be made, (dis-)advantages of treatment options were explained or that an agreement on further procedures was reached. 
To measure SDM during the MTC, all nine items were adjusted. Instead of “the doctor” the phrase “the MTC team” was used in 
agreement with the SDM-Q-9 authors: “Questions about decision-making in the tumor conference: The team in the tumor 
conference has explicitly told me that…”. All items must be answered on a 6-point scale ranging from 1=completely disagree to 
6=completely agree. A relative sum score ranging between 1 and 6 was calculated (9–54 points divided by nine items) for 
descriptive and multivariate calculations. We based the selection of independent variables on the literature and on an exploratory 
approach.
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Active Patient Participation in MTC
Active participation was operationalized through the number of questions patients and relatives asked during the MTC56 and the 
number of unpleasant feelings (cues) and concerns verbally indicated from patients and relatives. Cues and concerns were coded 
with the help of VR-CoDES.51,52 While previous data were often collected from dyadic conversations, in this study, we coded the 
cues and concerns from patients and relatives with a whole HCP team.

MTC Environment
Structural and process variables were operationalized using the established MDT-OARS.53 On this observational assessment tool, 
the characteristics of an effective MDT and dimensions of patient-centered care can be rated on a 4-point scale ranging from 
1=very poor to 4=very good or for some items between 0=“no” and 1=“yes.” The main categories are Team (2–22 points), 
Infrastructure (2–8 points), Organization and Logistics (6–22 points), and Clinical Decision-Making (1–7 points). Furthermore, 
we expanded the MDT-OARS to add a fifth dimension of “Communication” (2–7 points) as MTCs with patient participation were 
observed. The detailed observational assessment tool is shown in the “Appendix 1” (own illustration with adaptations). MDT- 
OARS makes it possible to quantify aspects of our qualitative observations (eg, attendance of different health-care providers, 
leadership, patient notes and documentation, team-working) into measurable quantitative variables. Finally, for each MTC, we 
protocolled the structural variables including seating arrangement, accompaniment of the patient, and the presence of caregivers. 
Since these variables are clustered information for each MTC, we merged the information to the individual patient data level. See 
Figure 1 for all measures and analyses used.

Data Analysis
Patient Survey
Regarding survey data, we used descriptive statistics for sample description, t test for between-group comparisons regarding SDM 
experiences 4 weeks after MTC (T2 with and without MTC participation), and within-group comparisons of SDM experiences for 
participating patients between T1 and T2. All SDM scores were normally distributed. After testing the preconditions (eg, 
multicollinearity), we performed a linear regression model with the dependent variable “SDM experiences in MTC” (from T1) 
and independent variables of active patient participation using the coded cues, concerns, and questions using the VR-CoDES, as 
well as the MTC environment variables using participatory observation data from the MDT-OARS. IBM SPSS version 27 was 
used for all analyses. Missing data were handled using pairwise deletion.

Figure 1 Variables and measures used.
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Active Patient Participation in MTC
Regarding VR-CoDES and the number of questions raised by patients, four researchers coded the cues, concerns, and 
questions of patients and relatives independently in two teams. For validation, the identified codes were discussed and 
consented in regular research meetings within the team. Interrater reliability concerning VR-CoDES was based on Cohen’s 
Kappa calculation for a random sample of 10 case discussions. The agreement was substantial (Cohen’s Kappa=0.74).

MTC Environment
Two researchers simultaneously and independently documented and quantified the structural and process variables. When 
necessary (eg, for MDT-OARS ratings of the MTC), the two quantifications were first summarized by calculating the mean 
and then merged to the individual patient data level. Interrater reliability concerning MDT-OARS ratings was based on Cohen’s 
Kappa calculation for a random sample of 10 case discussions. The agreement was substantial (Cohen’s Kappa=0.83).

Results
Descriptive Analysis
Patient Survey
The sample for descriptive analysis consisted of 317 patients (average age=60 years), of whom 95 participated in the MTC (see 
Figure 2 for details). Table 1 shows the relevant patient characteristics for both groups. Regarding the regression analysis for 
patients who participated in the MTC, complete data (observations and surveys) were available for 82 of 95 patients.

Active Patient Participation in MTC
In the 82 case discussions with patients, 230 cues and concerns indicated an active patient participation, with a median of 
2 cues and concerns per patient (range=0–24). Patients and their relatives asked 607 questions, with a median of 6 
questions asked per patient (range=0–26).

MTC Environment
MTCs with patient participation took place in theater style (6%), in a U-shape (21%), or at a round table (73%). Nearly 
half of the patients were accompanied by a relative. The average case discussion with patient participation was 7:26 min 
(range, 1:25–20:54 min). The MDT-OARS score was high overall, with a mean of 54 points and a median of 56 points 
out of 66 possible points (range, 39–64 points).

Figure 2 Flow diagram of participants.
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Within- and Between-Subgroup Differences
Patients’ perceived SDM experiences increased from 3.1 immediately after MTC (T1) to 3.5 at 4 weeks after MTC (T2; 
p < 0.001; d=0.32) for MTC-participating patients (see Table 2) on a relative sum scale ranging from 1 to 6. At 4 weeks 
after MTC, MTC-participating patients showed lower perceived SDM experiences than nonparticipating patients did (T2; 
3.5 versus 4.5; p<0.001; d=0.79) (see Table 3) on a relative sum scale ranging from 1 to 6.

Table 1 Characteristics of Survey Sample at T0 (n=242, n=82 with Participation, n=155 Without Participation)

MTC 
Participation

MTC Non- 
Participation

Total

Age (years), n=239 Mean (SD) 59.3 (11.2) 60.3 (11.7) 59.9 (11.4)

Highest level of school 
education, n=222

No lower secondary  
school education

1 (1.4) 2 (1.4) 3 (1.4)

Lower secondary  
school education

18 (24.3) 45 (30.4) 63 (28.4)

Intermediate secondary 

school education

23 (31.1) 45 (30.4) 69 (30.6)

University entrance 

certificate

32 (43.2) 56 (37.8) 95 (39.6)

Living with partner, n=226 Yes 52 (69.3) 106 (70.2) 164 (69.9)

No 23 (30.7) 45 (29.8) 73 (30.1)

Currently employed, n=188 Yes 22 (34.9) 43 (34.4) 68 (34.6)

No 41 (65.1) 82 (65.6) 128 (65.4)

Health insurance status, n=227 Statutory 57 (76.0) 117 (77.0) 184 (76.7)

Statutory with additional 
private insurance

11 (14.7) 19 (12.5) 31 (13.2)

Private 7 (9.3) 16 (10.5) 23 (10.7)

UICC staging, n=197 Stage 0 10 (13.0) 8 (6.7) 18 (9.1)

Stage 1 38 (49.4) 62 (51.7) 101 (50.8)

Stage 2 16 (20.8) 29 (24.2) 48 (22.8)

Stage 3 3 (3.9) 10 (8.3) 12 (6.6)

Stage 4 10 (13.0) 11 (9.2) 22 (10.7)

Table 2 Results of t Test with Perceived SDM Experiences in Patients Participating in the MTC 
Over the Course of 4 Weeks After MTC (n=82)

Perceived SDM Experiences in  
MTC-Participating Patients

T1 (Directly After MTC) T2 (4 Weeks After MTC)

Mean 3.1  
(SD: 1.2; 95% CI: 2.8–3.4)

3.5  
(SD: 1.3; 95% CI: 3.2–3.8)

Median 3.0 3.4

Cohen’s d: 0.32
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Regression Analysis
The results of the linear regression analysis showed that patients had significantly lower perceived SDM experiences 
when the MTC took place in a theater or U-shape seating arrangement as compared with a round table arrangement 
(beta=−0.38, p=0.043; beta=−0.69, p=0.010, respectively). Patients showed higher perceived SDM experiences when 
more HCP participated in the MTC, but no significant association was found. In addition, although higher numbers of 
expressed emotions and questions were associated with higher perceived SDM experiences, no significant association 
was observed. Table 4 shows the model with all variables.

Table 3 Results of t Test with Perceived SDM Experiences Between MTC-Participating and MTC- 
Nonparticipating Patient Groups 4 Weeks After MTC

Perceived SDM Experiences  
Between MTC (Non-)  
Participating Patients

T2 MTC Participants (n=82) T2 MTC Nonparticipants 
(n=145)

Mean 3.5  
(SD: 1.3; 95% CI: 3.2–3.8)

4.5  
(SD: 1.2; 95% CI: 4.2–4.6)

Median 3.4 4.7

Cohen’s d: 0.79

Table 4 Linear Regression Model with Patients’ Perceived SDM Experiences at T1 as the Dependent 
Variable (n=82)

Variable Standardized Beta p value 95% CI

Constant 4.42 0.006 1.349 to 7.493

Number of raised cues and concerns by patients 0.02 0.870 −0.084 to 0.099

Number of questions raised by patients 0.07 0.639 −0.026 to 0.042

MDT-OARS Team −0.19 0.283 −0.182 to 0.054

MDT-OARS Infrastructure 0.11 0.406 −0.113 to 0.274

MDT-OARS Organization and Logistics −0.16 0.270 −0.198 to 0.056

MDT-OARS Clinical Decision-Making 0.11 0.507 −0.166 to 0.331

MDT-OARS Communication −0.04 0.789 −0.218 to 0.166

Seating arrangement
Theater style −0.38 0.043 −3.402 to −0.058
U-shape style −0.69 0.010 −3.298 to −0.464
Round table style Ref.

Patient accompanied
No Ref.

Yes −0.16 0.237 −0.941 to 0.238

Number of healthcare providers in MTC 0.43 0.111 −0.029 to 0.268

Adjusted R2: 5%

Note: Values in bold font show statistically significant results.
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Discussion
This study aimed to analyze patients’ perceived SDM experiences over 4 weeks after MTC between participating and 
nonparticipating patients and to analyze the associations between patients’ active participation in MTCs and environ-
mental (organizational) variables of MTCs with patients’ perceived SDM experiences. Results of a between-group t test 
showed that perceived SDM experiences 4 weeks after MTC were significantly higher in patients who did not participate 
in the MTC. A within-group t test showed that perceived SDM experiences of MTC-participating patients significantly 
increased from immediately after the MTC to 4 weeks after the MTC. Both results seem contra-intuitive. Linear 
regression analysis with the dependent variable “Perceived SDM experiences in MTC” including independent variables 
of active patient participation and MTC environment (organizational variables) demonstrated significant associations 
between the seating arrangement of the MTC with patients’ perceived SDM experiences. Thus, this study continues 
important research on patient participation and SDM in medical consultations,57,58 especially by focusing on patients 
who raise questions56,59 and who express emotions during consultations.59–61

These results must be discussed in terms of current international research on SDM and MTCs. In our previous study, 
we found that in the reality of the clinical setting, SDM in MTCs with patients is challenging.37 The present study now 
adds important knowledge on and from the patients’ perspective in terms of patient-reported experience measures.62,63 

We found that participation during MTCs is not associated with higher perceived SDM experiences. Instead, the MTC 
environment is partly associated with perceived SDM experiences. Furthermore, compared with participating patients, 
nonparticipating patients showed higher perceived SDM experiences 4 weeks after MTC related to the decision that was 
discussed in MTC. It is important to keep in mind that all patients have a consultation with HCP before and after the 
MTC, where SDM might have taken place, and MTC might just be one part of the treatment process. Differences could 
be explained by different patient expectations of MTC participation and whether their expectations were fulfilled. 
Furthermore, the need for participation might also be a factor in the differing perceived SDM experiences. If one patient 
has a high need for MTC participation, he/she might be disappointed after such participation.

Differences in the MTC environment (eg, seating arrangement) might reflect differences in the organizational 
behavior of the cancer center. Seating arrangements can be the expression of a certain patient-centered behavior in 
and between the centers. Statistically, because the seating arrangement varies among organizations (cancer centers), it is 
partly a proxy variable for cancer centers, and this could be merged with individual patient data with the help of mixed- 
methods triangulation. By interpreting the results of the seating arrangement, we can argue that there is preliminary 
evidence that some seating arrangements foster greater SDM in MTCs,64 possibly related to different organizational 
behaviors. However, larger studies and multilevel analyses are needed to confirm this. This finding makes it possible to 
carefully understand the interactions between the organizational meso-level and patient micro-level, understand differ-
ences between the organizations, and understand more about structures and processes in these organizations (cancer 
centers). The perspective of organizational behavior helped to describe how these organizations (cancer centers) act 
regarding MTCs and also to understand processes of oncological healthcare better (here the perceived SDM experiences), 
which might be connected with a certain organizational behavior.65,66 These structural and process variables were made 
measurable and taken into account with the integration of VR-CoDES and MDT-OARS. Here, our study is in line with 
and extends findings from important research on patient-centered communication in (dyadic) medical encounters.58,67

Although the seating arrangement is a prerequisite for higher perceived SDM experiences, no causal effect can be 
postulated. Involving patients at a round table might result in communication with (better) eye contact and give patients 
the feeling to be taken seriously. More raised cues, concerns, and questions are associated with higher perceived SDM 
experiences, which is in line with the research on VR-CoDES. However, this association was not significant in the linear 
regression model, which is not surprising, given our previous research showed that participation in the MTC is not 
feasible for all patients from the HCP perspective because of clinical reality (eg time pressure).41 Furthermore, based on 
the results from our interview study with HCP, patients’ emotional situations can be only partly met during MTCs.42 

Combined with these results, there is still a great barrier to organizing MTCs and communicating in a patient-centered 
manner to fulfill SDM. This stands in line with previous research on barriers on SDM implementation.68
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Finally, the unexpected between-group results of higher perceived SDM experiences for nonparticipating patients 
indicate the need to account for the difference between (1) a solely guideline-based recommendation in MTC (standar-
dization) and (2) actual decision-making with patients that considers their preferences, which takes place after the MTC 
(individualization). Before, during, and after MTCs, HCP faces the complex task of transferring evidence-based 
recommendations to individual patients in the form of personalized medicine and customized psychosocial, social, and 
cultural characteristics.69 From our findings, this seems to be important, as we still have no knowledge on patients’ 
expectations concerning SDM in MTCs. These expectations contain preferences for participation in treatment decisions 
but also general expectations on the structure and processes on MTCs.

Limitations and Strengths
As a limitation of SDM research, it must be noted that we did not obtain data on consultations occurring after the MTC or 
consultations from nonparticipating patients with HCP (no longitudinal decision-making processes). Moreover, we do not 
know which expectations concerning SDM in MTCs participating and nonparticipating patients have, and we were 
unable to control for this in our regression model. Although one could argue that “active participation” is not fully 
operationalized with patient cues, concerns, and questions, the longstanding development of and research on VR-CoDES 
show the importance of our operationalization. We did not include patient characteristics in the regression model; our 
sample consisted of women with a solid tumor, and our results and recommendations are therefore related only to this 
patient group. This study has a multilevel data structure of patients clustered in centers, but the numbers of centers and 
patients were not sufficient for multilevel modeling. Instead, organizational-level variables were merged with the 
individual patient data level, which could lead to an overestimation of these variables in the regression model 
(disaggregation effect). Regarding sample size, 82 patients seem to be an objectively low case number for multivariate 
statistics, resulting in a small power.

Nevertheless, patient participation in MTCs is rare. Thus, one strength of this study is that, to our knowledge, it 
includes the largest sample of patients participating in MTC. Furthermore, this is one of the first studies analyzing 
MTC patient participation and SDM. We were able to perform a mixed-methods analysis with an individual data level 
matching of survey data, observation data, and retrospective coding of MTC transcripts of the same patients. The drop- 
out in survey data is low. Within each of these methodologic fields, we used common statistical analysis; extended 
common forms of analysis, as VR-CoDES was used not for dyadic but for multipersonal analysis in MTCs with 
patients; and extended the statistical analysis, including the adaption of MDT-OARS to MTCs with patient participa-
tion. The results represent an example of the differences between health-care organizations that can affect patient 
outcomes.

Implications
Our results provide the first insights into patients’ SDM experiences in MTCs. MTC environment variables were 
associated with the SDM experiences of patients in MTCs. Nevertheless, we still do not have a clear picture of SDM 
in MTCs with patients. Therefore, in terms of research implications, we must consider other study designs: on one hand, 
it is important to gain a deeper understanding of patients’ experiences in MTCs, and a qualitative interview study seems 
helpful. On other hand, there are questions regarding the influencing factors and context that can be answered only with 
a Phase III intervention study,70 which does not seem possible at the moment. In general, future studies should also 
investigate whether patient participation in MTCs occurs in other oncologic entities in Germany or other countries with 
other patient groups such as male patients with cancer or those with nonsolid tumors. Concerning the important research 
on patient centeredness in MTCs with patient participation, two main topics seem particularly important for this and 
future projects. First, knowledge on patients’ expectations concerning SDM in MTCs from MTC-participating patients 
must be increased. It might be possible that SDM expectations are associated with the patients’ decision to (non) 
participate in the MTC. Second, additional analysis is needed on specific communication in MTCs, especially regarding 
elements of patient-centered communication in MTCs (eg, the type of questions HCP asks). From the perspective of 
organizational health services research, future research and analysis should take the clustered data structure into account 
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when analyzing MTC outcomes. Furthermore, knowledge on the possible associations between organizational-level 
characteristics and MTC outcomes seems important.

SDM in MTCs is challenging. As practical implications it is important to provide patients with information on the 
purpose and processes of MTCs in order to regulate their experiences and promote patient-centered communication in 
MTCs to HCP. Furthermore, this work highlighted that a round table with possible eye contact might help start 
a discussion between patients, caregivers, and HCP. If patients do express cues, concerns, or ask questions, they might 
experience greater SDM. To support patients in potentially stressful situations in the MTC, HCP knowledge about 
patient-centered communication is strongly recommended. Finally, if patients do not wish to participate in an MTC, there 
might be alternative ways to include patient preferences in the MTC discussion, such as the standardized participation of 
a breast care nurse or a comprehensive documentation of alternative options during MTC for the discussion with the 
patients after MTC.

Conclusion
This study has helped to fill the research gap on SDM experiences from patients who participated in the discussion of 
their own case in an MTC. Active participation in the MTC discussion does not automatically mean that patients with 
breast and gynecologic cancer experience greater SDM. Instead, characteristics of organizing the MTC (eg, seating 
arrangement) are associated with patients’ perceived SDM experiences in MTC. However, until now, providing 
recommendations for organizations regarding patient-centered MTCs and their implementation has been difficult. 
Future studies and practical recommendations should take this into account.
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