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Introduction

Breast reconstruction following mastectomy or oncoplastic surgery is 
an essential aspect of breast cancer treatment. As medical advance-
ments provide more surgical options, including reconstruction with 
implants, autologous tissue, or a combination, women are confronted 
with highly complex decisions about their surgical choices. These 
decisions are difficult, often irreversible, and deeply personal, impact-
ing body image, quality of life, and emotional well-being [1–3]. The 
risk of complications, reconstructive failure, or disappointing esthetic 
results further complicates the decision-making process when con-
sidering the tradeoff between results and risks [1–5].

Health-related decision-making is a complex process given the 
variability of treatment options, conflicting treatment plans, time 
constraints, and variable outcomes. This complexity may result in 
patients experiencing both a conflict regarding their treatment 
decision and decisional regret following decision-making. We regret 
choices we make, especially with conflict and worry that we should 
have made different choices. There are developed questionnaires that 
try to capture and define these experiences of conflict and regret [6, 7].

A breast cancer diagnosis is a profoundly life-altering event, 
emphasizing the critical need for a supportive process to help women 
make informed decisions about surgical treatment options. In 
addition, the Danish Health Authority has established time-sensitive 
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patient pathways for breast cancer care, leaving women with only 
weeks to process information and make informed decisions. This 
creates a delicate balance between ensuring timely treatment and 
fostering meaningful patient involvement.

Shared decision making provides a structured approach to 
addressing the complexity of medical decision making, particularly in 
situations where patient preferences play a crucial role [8, 9]. As a 
collaborative process, shared decision making facilitates discussions 
between patients and healthcare professionals, integrating clinical 
evidence and patient preference to guide decision making during 
consultations [9, 10]. Patient decision aids (PtDAs) play a pivotal role 
in shared decision making. These tools provide structured balanced 
information, clarify options, and facilitate a meaningful dialogue. 
While previous studies have predominantly focused on either shared 
decision making or PtDAs, there is limited research on breast 
reconstructive surgery that examines the decision process within a 
specifically optimized clinical setting using shared decision making 
and a patient decision aid.

In this article, we report the first Danish study, including the devel-
opment and integration of a patient decision aid with shared decision 
making among women considering breast reconstructive surgery fol-
lowing mastectomy or oncoplastic lumpectomy. The hypothesis is 
that shared decision making in combination with a customized pa-
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tient decision aid in a standardized clinical setting will increase pa-
tient engagement in the decision making process for women consid-
ering reconstructive surgery, thereby increasing patient involvement 
and decreasing decisional conflict and decisional regret.

Materials and methods

Study design

We conducted a prospective, controlled cohort study at the Plastic 
Surgery Section, Lillebaelt Hospital – University of Southern Denmark, 
Vejle, Denmark in 2018–2021. In our outpatient clinic, all patients eli-
gible for inclusion in this study were invited to participate before their 
first consultation with a plastic surgeon. Inclusion criteria were 
patients referred with a diagnosis of breast cancer, carcinoma in situ, 
genetic disposition, or prior mastectomy and considering breast 
reconstructive surgery. Exclusion criteria were age under 18 or over 
70 years, BMI above 30, smoking, and patients not fluent in Danish. 
Based on available literature on film and decisions regarding litera-
ture regarding the inclusion of film in surgical decision making [11], 
we aimed at including 80 patients.

Patients in the control group were included continuously from 
August 2018 to August 2019, while those in the intervention group 
were included from September 2019 to January 2021.

Patients in the control group were offered two standard 
consultations before making a decision regarding surgery. In these 
consultations the patients’ surgical options and preferences were 
discussed in addition with a clinical examination’. Patients in the 
intervention group were offered the same two standard consultations 
and were also introduced to the patient decision aid at the first 
preoperative consultation.

Demographic data were recorded prospectively, including diag-
nosis, data on adjuvant therapy, and if the patient was accompanied 
by a companion during decision making.

Decision aid

The patient decision aid consists of two parts and was developed spe-
cifically for women considering reconstructive breast surgery. The 
included information was based on a review of the available evidence 
on reconstructive procedures.

The format of the patient decision aid was based on an existing 
generic patient decision aid template that was designed for tailoring 
to unique areas of health care [12]. The patient decision aid was 
developed according to the development process described by 
Coulter et al [13] in collaboration with the Department of Plastic 
Surgery and the Center for Shared Decision Making, Lillebaelt 
Hospital – University of Southern Denmark, Vejle, Denmark, following 
the International Patient Decision Aid Standards (IPDAS) [12].

The first part of the patient decision aid was a pamphlet with op-
tion cards that include text and icons presenting information about 
the different options for reconstructive surgery, including the option 
of ‘no reconstructive surgery’. Each card had a pro and con section [14, 
15]. Home access to the patient decision aid was established with the 
application ‘Mit Sygehus’, a feature in the electronic patient journal in 
the Region of Southern Denmark enabling direct communication 
with patients.

The PtDAs assisted in structuring the information and discussion 
in the consultation, starting with the acknowledgement that the pa-
tient had multiple surgical options. The consultation covered discuss-
ing options, took into account the patients’ personal circumstances, 
and addressed the significance of breast reconstruction in relation to 
the potential for extended recovery time and increased risk of surgi-
cal complications [2, 8, 9].

The second part of the PtDAs consisted of short films assessable 
from outside the hospital in between consultations. The purpose of 
utilizing films as a patient decision aid was to provide patients with a 
framework for non-written knowledge about their options, 
addressing common concerns, ensuring a knowledge base, and 
showing visual results of different surgical procedures. The developed 
seven films included informative stories about the general 
circumstances of breast surgery, the anatomic structures of the 
breast, the most common reconstructive procedures, and interviews 
with patients sharing their experiences. The information was adjusted 
to require minimal academic training, using simplified phrasing 
combined with graphics and pictures to enhance comprehension for 
patients. For further details, please refer to supplementary material.

Measurements

To investigate the patients’ experience of shared decision making 
with a patient decision aid, we used the validated questionnaire 
CollaboRATE [16]. The questionnaire measures the degree of 
patient-perceived involvement in the consultation, assessing the 
extent to which shared decision making was present in the clinical 
encounter. This was administered to the patient after the first consul-
tation. Figure 1 shows the timeline graphically and displays the differ-
ent questionnaires in relation to the consultations. CollaboRATE is a 
3-item, 10-point scale ranging from zero (no effort was made) to nine 
(every effort was made). A higher score indicates greater patient 
involvement, inclusion, and integration of their preferences. We 
calculated the top score as a percentage according to the scoring 
manual [17]. To elucidate the awareness of being invited to be a part 
of the decision process, we used an additional question: ‘was it made 
clear to you that you were asked to take part in decision making?’

We used the validated questionnaire Decisional Conflict Scale 
(DCS) [6, 7, 18, 19] to measure the patients’ perception of decision 
making difficulty, focusing on the degree of the patient’s internal 
conflicts and uncertainty (Figure 1). The decisional conflict score is a 
16-item, 5-point Likert scale. The scale consists of five subscales 
containing three to four questions regarding uncertainty, information, 
values clarity, support, and effective decision. The overall score and 
sub-scores were calculated according to the decisional conflict score 
user manual. The total score ranges from zero (no decisional conflict) 
to 100 (extremely high level of decisional conflict). Scores lower than 
25 are associated with readiness to decide, and scores above 37.5 are 
associated with feeling unsure and not ready to execute a decision.

The validated questionnaire Decisional Regret Scale (DRS) [6, 18] 
was used to assess the patients’ distress or remorse following a 
healthcare (surgical) decision. We measured decisional regret after 12 
and 36 months, allowing patients time to reflect. The questionnaire 
was distributed automatically according to inclusion date, thereby 
ensuring the same average follow-up time for all participants. All 

Figure 1.  Presents the consultation process indicating the timeline of mea-
surements in the study using validated questionnaires: Decisional Conflict 
Score (DCS), CollaBoRATE and Decisional Regret Score.
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women received an invitation to answer our questionnaires, and if 
they did not respond within a week, they were sent two reminder 
letters at 1-week intervals. The DRS is a 5-item, 5-point Likert scale. 
The overall score and sub-scores were calculated according to the 
DRS user manual [19]. The total score ranges from zero (no regret) to 
100 (high regret). Twenty-five points or higher indicates high regret. 
Inspired by other studies [20] we introduced a cut-off at 25 points, 
dividing patients into 2 groups; that is, scores below and above 25 
were categorized as mild regret and high-level regret.

The Danish versions of CollaboRATE, DCS, and DRS were translated 
using forward-backward translation procedures in accordance with 
established guidelines and, to varying degrees, pilot-tested prior to 
use. They have not been psychometrically validated in Danish, but in 
the original languages.

Statistical analysis

Based on available literature regarding the inclusion of film in surgical 
decision making, a sample size of 50 patients (standardized difference 
of 0.8, p < 0.05, power of 80%) was required for this study [11]. 
Anticipating a 20% rate of missing data and patient drop-out over 
time, we aimed to include 80 patients. Descriptive statistics summa-
rized baseline demographic and clinical characteristics, with means or 
proportions depending on the variable type. Independent two-sample 
t-tests or Wilcoxon rank-sum tests were used for continuous data, and 
chi-square tests for categorical data. Significance was determined at p 
< 0.05. All statistical analyses were conducted using STATA version 17. 
Linear mixed models were employed to analyze the DCS scores, includ-
ing subscales, to account for repeated measures and within-subject 
correlation. Assumptions were tested, and a robust method was 
applied to address slight deviations from normality. For DRS scores, dif-
ferences between 12 and 36 months were assessed using the Wilcoxon 
rank-sum test for continuous outcomes. For the categorical version of 
the DRS, the marginal homogeneity test was applied to evaluate 
changes over time within groups. The continuous Collaborate score 
was analyzed using the Wilcoxon rank-sum test, and the dichotomous 
version was analyzed using the chi-square test. Significance was deter-
mined at a p of < 0.05. All analyses were undertaken using STATA 17. 
Study data were collected and managed using REDCap electronic data 
capture tools hosted at The Department of Plastic Surgery, Lillebaelt 
Hospital – University of Southern Denmark, Vejle, Denmark [21].

Ethical considerations

The Region of Southern Denmark registered and approved the 
project according to the EU’s General Data Protection Regulation 

(17/31271). The study was presented to the Regional Committee on 
Health Research and was approved (Project-ID: S-20180038).

Results

Patients in the control group (n = 39) were included from August 2018 
to August 2019, and the intervention group (n = 65) from September 
2019 to January 2021. All patients invited to participate accepted, 
except for two women invited to the control group; one requested 
exclusion after the first consultation due to personal life changes and 
the second after 1 year, expressing increased nervousness at receiv-
ing the invite to answer questionnaires. Women were invited to 
answer follow-up questions online; we therefore have no knowledge 
of their reasons not to participate. There was no statistically signifi-
cant difference in patient characteristics between the two groups 
(Table 1).

Patient Involvement in Decision Making (CollaboRATE)

There was no significant difference in the measured patient engage-
ment. The median CollaboRATE score (IQR) in the control group was 
(n = 39): 8.7 (7.7, 9.0) and in the intervention group the median was (n 
= 61): 9.0 (8.0, 9.0), p = 0.75.

The top score by definition is calculated as a percentage. In the 
control group, 49% of the 39 patients reported a full CollaboRATE 
maximum top score after the consultation. In the intervention group, 
this was 51% of the 61 patients. There was no statistical difference 
between the groups p = 0.84. The question ‘Was it made clear to you 
that you were asked to take part in decision making?’ was not 
significantly different between the groups. Of the 104 patients 
included in the study, only six answered below seven, and no patients 
answered below four on a scale from 0 to 9. Four patients were 
excluded due to missing questionnaire answers.

Decisional conflict

As expected, there was no difference in decisional conflict, at base-
line, between the control group and the intervention group before 
their first consultation (control: 42.07 [34.32–49.82], intervention: 
43.68 [38.32–49.03], p = 0.87). Further, the two groups did not have 
any demographically significant differences at baseline. Decisional 
conflict decreased, in both groups, over the course of the consulta-
tions as patients became more informed and engaged in the deci-
sion-making process (Figure 2). Specifically, the total reduction in 
decisional conflict was –33.63 points in the intervention group 

Table 1.  Baseline patient characteristics.
Patients (n = 104)
mean (SD)

Control group (n = 39) (%) Intervention/SDM** group (n = 65) (%) p

Age 48.5 (10.8) 48.2 (10.6) 0.88
Body mass index 23 (3.3) 24 (3.0) 0.05
Diagnosis cancer 24 (64.9) 41 (64.1) 0.88
Diagnosis DCIS 6 (15) 9 (14) 0.83
Radiation therapy 17 (44) 20 (31) 0.95
Chemotherapy 21 (54) 34 (52) 0.28
Genetically known high risk of breast cancer 13 (33) 15 (23)
Comorbidity (min 1) 9 (23) 16 (25) 0.81
Cohabitant 37 (79) 50 (77) 0.82
Accompanying companion 23 (59) 42 (65) 0.54
Working 25 (64) 37 (57) 0.97
*Not working 9 (23) 27 (23)
*Includes retired, sick leave and unemployed. 
**SDM: Shared decision making
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compared to –31.22 points in the control group. Both groups exhib-
ited low DCS scores throughout the study, with no statistically signif-
icant differences observed at any time point (Tables 2 and 3). There 
was a significant decrease in decisional conflict scores for both 
groups in the total score and all five subunits from before the first 
consultation to after the first consultation. Most importantly, the 
study revealed a further significant decrease from the first consulta-
tion to after the second consultation. The two consultations resulted 
in a significant decrease in decisional conflict in both groups (Tables 
2 and 3).

Decisional regret

There was very low decisional regret in both the control and inter-
vention groups. No significant difference in decisional regret was 
observed between the two groups.

After 1 year, the control group had a median decisional regret 
score of 0.0 (0.0, 20.0), while the intervention group had a score of 5.0 
(0.0, 25.0), p = 0.19. (Table 4, supplementary material).

Further, 12 (52%) in the control group had no regret, while in the 
intervention group it was 19 (40%), p = 0.58. However, in the control 
group there was a significantly higher level of regret after 3 years 
compared to 1 year (p = 0.01). We did not find the same difference in 

the intervention group (p = 0.57). Although there were very few 
patients with high regret in both groups (Table 4, supplementary 
material). After 3 years, 11 (48%) in the control group had no regret, 
while in the intervention group it was 22 (47%), p = 0.99. In the control 
group, after 3 years, 84% of the 31 patients had no/mild regret, and in 
the intervention group, the percentage was 83% of 47 patients.

Discussion

This study demonstrates that incorporating shared decision making 
and PtDAs into the Danish breast reconstructive consultations is fea-
sible within the cancer pathway time constraints set by the Danish 
Health Authorities.

In the intervention group, nearly half the women reported a 
maximum level of engagement following their consultations. 
Additionally, there was a significant reduction in decisional conflict 
from before the first consultation, after the first consultation and 
again after the second consultation.

There was a very low decisional regret in the intervention group, 
which was persistent even after 3 years of follow-up. However, there 
was no significant difference regarding engagement, decisional 
conflict, and regret between the intervention and the control group. 
At our hospital, patients referred for breast reconstructive surgery are 

Figure 2.  Presents the differences in mean scores between the two groups (shared decision making with a patient decision aid as intervention) for the Deci-
sional Conflict Scale (DCS) overall score and its five subscales: uncertainty, information adequacy, clarity of values, support, and effective decision making.
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Table 2.  Decisional conflict score after the first consultation.
Decisional conflict Scale after first 
consultation

Control SDM** Difference from baseline 
between groups (95%CI)

P- value, difference from 
baseline

Mean Total Score 20.34 (14.33;26.35) 22.53 (18.31;26.75) 0.58 (–6.10;7.26) 0.865
Mean Uncertainty Subscore 30.77 (21.94;39.60) 34.30 (27.62;40.97) 1.99 (–7.55;11.53) 0.683
Mean Informed Subscore 13.89 (8.90;18.88) 15.78 (12.24;19.33) 2.62 (–7.21;12.45) 0.601
Mean Clarity Subscore 20.30 (13.84;26.76) 23.31 (18.29;28.34) 2.84 (–6.98;12.67) 0.570
Mean Support Subscore 11.97 (6.72;17.21) 12.97 (9.27;16.66) –4.55 (–9.87;0.76) 0.093
Mean Effective Decision Subscore 23.53 (15.73;31.34) 25.09 (20.01;30.18) 0.02 (v7.57;7.61) 0.996

**SDM: Shared decision making
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routinely offered two consultations with a plastic surgeon. The first 
consultation focuses on discussing the advantages and disadvantages 
of the various reconstructive options, leading to the creation of an 
individualized reconstructive plan. The second consultation allows 
patients time to reflect, address any uncertainties, and clarify their 
preferences, incorporating both their wishes and the available 
surgical options.

This approach to a clinical setup involving the two consultations, 
one of which includes a meeting with the performing surgeon, may 
introduce an important element of personal security in the decision-
making process.

This may explain partly the surprising lack of significant difference 
in the levels of patient engagement, decisional conflict, and decisional 
regret between the two groups. In addition, the low regret in general 
points to the importance of two consultations. Further, women in 
both groups indicated awareness that they were asked to take part in 
decision making after the first consultation, thus confirming the value 
of our current clinical setup, which includes several elements of 
shared decision making. It is likely that this two-step clinical approach 
contributes to the significant decline in decisional conflict score 
between the two consultations and very low levels of decisional 
regret shown in both groups.

The intervention group had a significant reduction in decisional 
regret from 1 year to 3 years, a change not observed in the control 
group. The overall decisional regret was so low that this further 
supports the perception that both approaches are beneficial, with 
PtDAs potentially offering a slight long-term advantage. To further 
examine these findings, a larger cohort is needed.

In a retrospective study of 100 women after their breast 
reconstruction, they experienced less regret if satisfied with their 
preoperative consultation [20]. This response underscores the 
importance of clear communication and patient education in 
reducing decisional regret and supports our result of low decisional 
conflict and regret in both our groups.

There are few studies examining decisional conflict both before 
and after consultations using a patient decision aid. In a recent study 
by Su-Ying Fang et al. including 96 women randomized to a decision 
support application, reported similar findings, with decisional conflict 
scores at baseline showing a mean of 38 in the control group and 43 
in the intervention group. After 1 week, the control group had a mean 
score of 19, while the intervention group had a mean score of 21 [22]. 
Consistent with our findings, there was no significant difference in 
decisional regret between the groups. A randomized trial of 60 

women considering reconstructive surgery tested an online patient 
decision aid between two consultations. They found a significant 
reduction in decisional conflict between the first and the second 
consultation, but no significant difference between the groups. The 
study also reported very low decisional regret (median = 0) with no 
significant difference between their groups. The results in this 
randomized trial support the value of two consultations as in our 
cohort study [23].

In a recent review of shared decision making and breast 
reconstruction [24], consistent with our findings, there was no 
significant difference in decisional regret between the groups, 
although one study [25] found that a patient decision aid was 
associated with lower decisional conflict and less decisional regret 
after 6 months, with no difference observed at the 12-month mark.

In this study, the timing of decisional conflict measurements was 
determined by the patient flow within our outpatient clinic. The 
baseline and first follow-up assessments were standardized across 
participants, occurring immediately before and after the initial 
consultation. In contrast, the timing of the second follow-up 
measurement varied, influenced by the scheduling of other 
treatments and individual patient preferences. Ideally, the timing of 
decisional conflict assessments should align with key moments in 
the decision-making process, particularly when patients are actively 
considering treatment options. Persistent decisional conflict over 
time may indicate that patients feel responsible for making 
treatment decisions without adequate support from healthcare 
professionals. Our findings showed a significant reduction in 
decisional conflict from pre- to post-first consultation, highlighting 
the importance of integrating reconstructive information into the 
breast cancer care pathway and underscoring the value of offering 
two consultations. However, this study has limitations that require 
consideration. One limitation is the non-randomized design, which 
introduces the potential for selection bias. Nonetheless, in line with 
Stege et al. [26] we did not observe any significant demographic 
differences between the groups. Decisional conflict scores were 
initially similar between the control and intervention groups, 
indicating that both groups started with comparable levels of 
uncertainty and internal conflict regarding their surgical decisions. 
These findings further confirm the uniformity of the two groups. 
While patient-reported outcomes provide important insights, 
reliance on self-reported measures may introduce response bias, as 
patients may either overestimate or underestimate their level of 
involvement or satisfaction.

Table 3.  Decisional conflict score after the second consultation.
Decisional conflict Scale after 
second consultation

Control SDM** Difference from baseline 
between groups (95%CI)

p-value, difference from 
baseline

Mean Total Score 10.85 (6.39;15.30) 10.05 (6.21;13.89) –2.41 (–11.60;6.79) 0.608
Mean Uncertainty Subscore 20.74 (12.76;28.73) 17.20 (11.63;22.77) –5.08 (–17.84;7.67) 0.435
Mean Informed Subscore 7.88 (2.78;12.98) 6.84 (3.68;10.00) 2.71 (–9.35;14.78) 0.955
Mean Clarity Subscore 10.03 (5.26;14.79) 12.91 (7.82;18.00) –0.31 (–11.15;10.52) 0.659
Mean Support Subscore 5.74 (1.55;9.94) 12.97 (9.27;16.66) –4.73 (–12.28;2.82) 0.219
Mean Effective Decision Subscore 11.23 (5.26;17.20) 7.86 (3.05;12.67) –4.91 (–15.59;5.77) 0.367

**SDM: Shared decision making

Table 4.  Decisional regret after 1 and 3 years.
Decisional regret Score Median (IQ) Mean (SD) Score 0–25:  No/mild regret 

(%)
Score > 25:  High regret (%)

Control group year one (n = 23) 0.0 (0.0;20.0) 9.6 (14.1) 20 (87) 3 (13)
Intervention group year one (n = 47) 5.0 (0.0:25.0) 16.3 (19.8) 37 (78) 10 (21)
P-value 0.19
Control group year three (n = 31) 10 (0.0;25.0) 12.4 (15.5) 31 (84) 5 (16)
Intervention group year three (n = 47) 5.0 (0.0;20.0) 12.4 (18.9) 47(83) 8 (17)
p 0.82



169   B. CHRISTENSEN ET AL.

The Danish versions of CollaboRATE, DCS, and DRS were translated 
using forward-backward translation procedures in accordance with 
established guidelines and, to varying degrees, pilot-tested prior to use. 
To our knowledge, the questionnaires have not been psychometrically 
validated in Danish, only in the original languages, although they 
have been applied in multiple Danish studies, including large RCTs 
[27]. Finally, as the study was conducted at a single center, the findings 
may not be fully generalizable to other settings or populations. In a 
different center, they may only have one pre-surgical consultation 
and in such a setting integrating shared decision making with a 
patient decision aid may result in significantly lower conflict and 
regret.

The main strength of this study is the comprehensive approach to 
integrating shared decision making and a patient decision aid in the 
clinical setting by adjusting patient pathways, thus providing a holistic 
view of patient involvement in breast reconstructive surgery decisions. 
The prospective cohort design allowed for the collection of real-time 
data, enhancing the reliability and validity of the findings. The study 
focused on patient-centered outcomes, such as decisional conflict, 
decisional regret, and patient involvement, which are crucial for 
improving shared decision making and ensuring satisfying long-term 
results. Patients were not randomized, as we estimated that working 
with shared decision making and PtDAs in one group would impact 
the other if done in parallel by the same healthcare professionals.

The use of validated questionnaires ensured the accuracy and 
consistency of the measurements. The instruments are frequently 
used in research, ensuring reliability and comparability. Additionally, 
the inclusion of long-term follow-up (1 and 3 years) provides valuable 
insights into the sustained impact of shared decision making and 
PtDAs on patient-reported outcomes.

Conclusion

The results of our study indicate that our setting with two pre-surgi-
cal consultations results in a very high degree of engagement, low 
decisional conflict and regret. Additional decisional support using 
shared decision making and a patient decision aid does not further 
enhance these results. Overall, this study indicates that integrating 
shared decision making and PtDAs into the clinical pathway for 
breast reconstructive surgery is feasible. While the results are not 
definitive due to the study’s limitations, they are encouraging and 
consistent with existing literature on the advantages of shared deci-
sion making and PtDAs.

The knowledge of a setting with two pre-surgical consultations 
yielding low conflict and regret in reconstructive breast surgery is a 
promising result for implementation and further research.

Future research with larger, multi-center studies is needed to 
further support these findings and investigate their long-term 
impact on psychosocial well-being. By addressing a broader range 
of outcome measures, such as physical recovery, psychological well-
being, and quality of life, as well as a more holistic view of patient 
experiences, future research can provide a deeper insight into the 
long-term effectiveness of shared decision making and PtDAs in 
breast reconstructive surgery and help develop more effective 
strategies to support patients throughout their decision making 
journey.
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