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Chapter 3

ABSTRACT
BACKGROUND

Most breast cancer patients undergoing mastectomy are candidates for breast reconstruction.
Deciding about breast reconstruction is complex and the preference-sensitive nature of this
decision requires an approach of shared decision making between patient and doctor. Women
considering breast reconstruction have expressed a need for decision support. We developed
an online patient decision aid (pDA) to support decision- making in women considering
immediate breast reconstruction. The primary aim of this study is to assess the impact of the
pDA in reducing decisional conflict, and more generally, on the decision making process and
the decision quality. Additionally, we will investigate the pDA’s impact on health outcomes,
explore predictors, and assess its cost-effectiveness.

METHODS

A multicenter, two-armed randomized controlled trial (1:1) will be conducted. Women with
breast cancer or ductal carcinoma in situ who will undergo a mastectomy and are eligible for
immediate breast reconstruction will be invited to participate. The intervention group will
receive access to the online pDA, whereas the control group will receive a widely available free
informationleaflet on breast reconstruction. Participants will complete online questionnaires at:
baseline (TO), one week after consultation with a plastic surgeon (T1), and three (T2) and twelve
months (T3) after surgery. The primary outcome is decisional conflict. Secondary outcomes
include other measures reflecting the decision-making process and decision quality (e.g.,
decisionregret), patient-reported health outcomes (e.g., satisfaction with the breasts) and costs.

DISCUSSION

This study will provide evidence about the impact of an online pDA for women who will
undergo mastectomy and are deciding about breast reconstruction. It will contribute to the
knowledge on how to optimally support women in making this difficult decision.

TRIAL REGISTRATION
This study is retrospectively registered at ClinicalTrials.gov (NCT03791138).
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Impact of a breast reconstruction decision aid: protocol

BACKGROUND

Breast cancer is the most prevalent type of cancer amongst women (1, 2). In Western European
countries, approximately one in eight women will develop breast cancer over the course of her
lifetime (1, 3). In The Netherlands alone, more than 14000 women developed breast cancer
in 2018 (1). Approximately 60-70% of all breast cancer patients undergo breast-conserving
surgery (BCS) in which the tumor and a margin of surrounding breast tissue is removed,
conserving breast shape as much as possible (4-6). However, another 30-40% of breast
cancer patients undergo a mastectomy, in which all breast tissue is removed and breast contour
therefore is lost (4-7). Breast cancer surgery, especially mastectomy, can negatively impact
psychosocial outcomes such as body image, sexual functioning and health-related quality of
life (8-11). To restore breast contour, and potentially reduce the negative psychosocial impact
of mastectomy, women may opt for breast reconstructive surgery.

Breast reconstruction can be performed immediate at the time of mastectomy, or delayed,
typically when treatment for breast cancer is completed. Furthermore, there are several types of
breast reconstruction (implant-based, autologous, and a combination of both). All options have
their pros and cons, and personal values and preferences of women play an important rolein
this decision (12, 13). Inthe last decades, the number of women choosing breast reconstruction,
and especially immediate breast reconstruction, has increased substantially (14-16).

Decision making regarding breast reconstruction is complex and can be challenging for women.
VWomen often have to consider multiple options within a short and stressful period following
breast cancer diagnosis, and make a decision in this timeframe that will have a lasting impact
on the rest of their lives. Previous studies have highlighted the importance of the provision
of high-quality, realistic preoperative information and decisional support to enable women
to make a long-term satisfying decision about breast reconstruction (17-24). Although most
women are satisfied with their reconstructed breast, and decision regret is generally low (25),
aminority of women experience mild to moderate levels of regret (17, 26). Both knowledge of
breast reconstruction and decisional preparedness have been shown to be low among women
deciding about breast reconstruction (27-29). A single-centre, cross-sectional study among
126 women undergoing mastectomy demonstrated that less than half of the participants
made a high-quality decision regarding breast reconstruction, defined as having knowledge
of important breast reconstruction facts and undergoing treatment in accordance with one’s
personal preferences (30).

Patient decision aids (pDAs) are tools developed to support shared decision making between
patients and physicians (31). PDAs explicitly state the treatment decision that patients face,
consist of evidence-based information about treatment options including their pros and cons,
and clarify personal values relevant for the decision (31). Across a wide variety of treatment
decisions, pDAs have been found to reduce decisional conflict, increase knowledge and
increase insight into personal values related to the decision, without increasing anxiety (32, 33).
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Worldwide, only a limited number of interventions to support patient decision making about
breast reconstruction are available (34). In a recent review assessing the effectiveness of these
interventions as compared to a control group, eight studies on seven distinct interventions
were identified (34). While the intervention improved patient satisfaction and involvement
in decision making in all studies that reported on that specific outcome, results on other
important outcomes were mixed (34). In three out of five studies the intervention reduced
decisional conflict (35-37), in two out of three studies the intervention reduced regret (35, 38)
and in one out of three studies the intervention improved knowledge (39). Furthermore, most
included studies were rated as of weak methodological quality and none were undertaken in
a European country.

To support women in making an informed decision regarding immediate breast reconstruction
following mastectomy, we developed an online pDA for the Dutch population. The aim of
this study is threefold. First, we aim to investigate the impact of this pDA on the decision-
making process (in terms of decisional conflict, satisfaction with information, satisfaction
with plastic surgeon, preparedness for decision making, perceived shared decision making,
and involvement in decision making), on decision quality (in terms of knowledge of breast
reconstruction and decision regret), and on patient-reported health outcomes (in terms of
actual choice, satisfaction with breast, body image, sexual functioning, anxiety, and breast
symptoms). Second, we aim to explore factors that are predictive of the effectiveness of the
pDA. And third, the cost-effectiveness will be investigated.

METHODS
DESIGN

We will conduct a multicenter, two-armed randomized (1:1) controlled trial. The trial protocol
was retrospectively registered at 1t of January 2019 in ClinicalTrials.gov (NCT03791138).

STUDY SETTING
The study will be conducted in eight hospitals (two academic centres, five general hospitals
and one cancer-specialized hospital) throughout the Netherlands.

ELIGIBILITY CRITERIA

The study sample will be composed of women (>18 years of age or older) diagnosed with breast
cancer or ductal carcinoma in situ, who will undergo mastectomy, are eligible for immediate
breast reconstruction and have been referred to a plastic surgeon. The consultation with a
plastic surgeon should be scheduled at least three working days after study invitation, to allow
participants for sufficient time to complete informed consent (IC) and the baseline questionnaire
and use the pDA or information leaflet prior to their consultation. Additionally, women must
have internet access, basic computer skills and sufficient command of the Dutch language.
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PROCEDURE

Prior to study commencement, all members of the surgical breast cancer team will receive
access to the pDA and attend a meeting to familiarise with the pDA and study procedures.
No further training on the delivery or use of the pDA is provided.

Women will be invited for study participation by their treating surgical oncologist, nurse
specialist or breast cancer nurse during a regular pre-surgical treatment consultation in which
the possibility of breast reconstructionis also discussed. The clinician will provide patients with
a study information package consisting of a patient information letter and a sheet outlining
patient’s treatment options that allows women to tailor the pDA to their situation (see
Intervention). Patients will give written approval for sharing their contact information with the
research team. A member of the research team will then contact the patient by phone to give
detailed study information and to check whether inclusion criteria are met. Eligible women who
are interested in participating will receive two emails, one with a link to the online IC form and
one with a link to the baseline questionnaire (TO). Following completion of both, participants
will be randomly allocated to the intervention or control group. Women in the intervention
group will receive access to the online pDA. They will receive an email with a link to the pDA
and a personal login code. Women in the control group will receive an email with a digital
version of awidely available free information leaflet on breast reconstruction. Two days prior
to consultation with their plastic surgeon, participants in the intervention group and the control
group will be reminded by email about the possibility of using the pDA or the information
leaflet respectively. Study allocation will be noted in patients’ medical records, allowing plastic
surgeons to discuss the summary sheet of the pDA (see Intervention) with patients in the
intervention group. Participants will complete questionnaires at T1 (one week after consultation
with the plastic surgeon), T2 (three months after breast surgery) and T3 (twelve months after
breast surgery). Questionnaires will be completed online and will be available in paper format
upon patient request. To minimize missing data in online questionnaires, we will mark items
as obligatory. Participants will receive reminders for completing questionnaires by email up
to three times. Participants allocated to the intervention group have unlimited access to the
pDA during the study. Participants will not be restrained from using other information sources.

INTERVENTION

The online interactive pDA (named in Dutch ‘Borstreconstructie Keuzehulp’, translated in English
as ‘Breast Reconstruction Decision Aid’) aims to support women in making a well-informed
decision about breast reconstruction. It is developed to prepare women for consultation
with a plastic surgeon. It contains evidence-based information about breast reconstructive
options and their pros and cons. Furthermore, the pDA actively encourages women to weigh
the options and discuss their preferences with their plastic surgeon during consultation.

The pDA consists of six modules: 1. Diagnosis, 2. Immediate breast reconstruction or not (yet)?

3. Expectations, 4. Considerations, 5. Patient stories, and 6. Summary (See Table 1 for a brief
description of each module).
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Table 1. Overview and brief summary of the pDA’'s modules

Module

Description of module

7. Diagnosis

Based on patient’s treatment options as provided to them by their clinician
during the clinical encounter, patients tailor the pDA to their situation (i.e.
whether or not the patient is eligible for nipple-sparing surgery, whether or
not radiotherapy is or might be necessary following surgery, and whether or
not the patient is eligible for BCS).

8. Immediate
reconstruction or
not (yet)?

Breast reconstruction options and their pros and cons are described. Options
include undergoing immediate breast reconstruction, undergoing delayed
breast reconstruction, and undergoing no breast reconstruction.

Information is structured as answers to the following questions: ‘What
choices do | have?’, "What are my options?’, ‘What are the pros and cons?’,
‘How much time do | have to think?’, ‘A period without a breast?’, ‘Sparing my
skin and nipple?”, ‘When can | resume my normal activities?’, ‘When is breast
reconstruction finished?’, ‘What is breast-conserving surgery?’®

9. Expectations

Information about what patients can expect from undergoing breast
reconstruction is provided. Also, the different types of breast reconstruction
and their pros and cons are described. Options include implant-based breast
reconstruction and autologous breast reconstruction.

Information is structured as answers to the following questions: ‘What can

| expect of anew breast?’, "What are the pros and cons of implant-based

and autologous breast reconstruction?’, ‘What if | received breast radiation
inthe past?’, ‘What is implant-based breast reconstruction?’, ‘What is
autologous breast reconstruction?’, ‘How will my breast look like?’, ‘How will
my breast feel like?’, “Will this impact my body image?’, ‘What are potential
complications?’, ‘What if | need breast radiation following surgery?’

10. Considerations

With value clarification exercises, women are actively encouraged to

weigh the options of undergoing immediate breast reconstruction or not
undergoing breast reconstruction (and potentially undergoing delayed breast
reconstruction).

Furthermore, women are invited to indicate their breast reconstruction
preference and note questions they have for their plastic surgeon.

11. Other women's
experiences

Short stories of six women who underwent breast surgery with or without
breast reconstruction. The stories illustrate the experiences of these women
with decision making about breast reconstruction and the impact of their
decision on their daily life.

12.Summary

A summary sheet (A4 format), including patient’s personal considerations,
preferences and questions for the plastic surgeon. The sheet can be saved as
PDF and printed. Patients are encouraged to discuss the summary sheet with
their plastic surgeon.

aText of this section is rephrased dependent on whether or not patient is eligible for nipple-sparing surgery.
°Only shown if the patient is eligible for BCS. <Only shown if radiotherapy is or might be needed.

The information is tailored to patient’s treatment options relevant for decision making about
breast reconstruction (i.e., whether or not the patient is eligible for nipple-sparing surgery,
whether or not radiotherapy is or might be necessary following surgery, and whether or not
the patient is eligible for BCS). Based on these treatment options, specific information is
shown or textis rephrased (See Table 1 for details). Patients can further tailor the information
to their needs by selecting the information that they want to read, in their own preferred
speed and order. Information is presented in a balanced way, not favouring any particular
outcome. The pDA also includes illustrations of different types of breast reconstruction. It
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takes approximately 60 min to complete the full programme. The website is secured (https)
and protected by a personal login code.

Development of the intervention

The pDA has been developed by clinicians and researchers of the Netherlands Cancer
Institute (NKI), in partnership with ZorgKeuzelab, a company specialized in the development
and implementation of decision aids. The pDA was developed in close collaboration with a
multidisciplinary working group consisting of 16 professionals from seven Dutch hospitals.
Furthermore, an Australian psycho-oncology researcher and health psychologist (KS), developer
of the breast reconstruction decision aid (BRECONDA) (36,40, 41), contributed as a consultant.

The pDA development was guided by the criteria of the International Patient Decision Aid
Standards (42), and is in line with the Dutch guideline for the development of decision aids
(43). Furthermore, it was informed by a needs assessment among patients and healthcare
professionals. Content was created by clinicians from the NKI based on most recent guidelines
(13, 44), and was critically reviewed by members of the working group. The content was
rewritten to B1 language level (45) (characterized by the use of common words and short,
simple and active sentences) to be understandable for most people. The technical system was
created based on the existing platform of ZorgKeuzel ab.

We tested the usability of the resulting pDA among women who considered breast
reconstruction following mastectomy in the past. Furthermore, healthcare professionals and
representatives of the Dutch Breast Cancer Patient Organisation, who were not involved in the
development, independently reviewed the pDA. Based on received feedback, minor adaptions
were made to optimize the pDA. Detailed results of the developmental process will be published.

CONTROL GROUP

Patients in the control group will receive a digital version of a widely available free information
leaflet about breast reconstruction developed by the Dutch Cancer Society. This information
leaflet is typically included in the standard breast reconstruction information materials in Dutch
hospitals. The leaflet consists of 39 pages explaining all types of breast reconstruction including
drawings and photos of results. In contrast to the pDA, the leaflet is not tailored to patient’s
treatment options, does not contain value clarification exercises, patient stories and a summary
sheet to discuss with a plastic surgeon, and it is not structured to guide decision making.

STUDY MEASURES

SOCIODEMOGRAPHIC AND CLINICAL DATA

The patient’s age, country of birth, primary language, marital status, parity, education level,
work status, internet experience, hereditary breast cancer risk, history of malignancy, surgery
and/or radiotherapy of the breast, neo-adjuvant treatment, surgical risk factors (i.e. weight
and height, smoking status, comorbidities), eligibility for BCS and/or nipple-sparing surgery,
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and indication for adjuvant radiotherapy will be obtained via the baseline questionnaire. Via
postsurgical follow-up questionnaires (T2 and T3), we will obtain data on surgical treatment
(including type and timing of breast reconstruction, if applicable), complications and adjuvant
treatment. Surgical treatment and complications will be verified against data in the electronic
medical record (EMR). Date of diagnosis, tumour characteristics, second malignancies and
patient’s cup size will be collected from the EMR.

OUTCOME MEASURES

An overview of outcome measures, corresponding questionnaires and measurement time
points is provided in Table 2.

Table 2. Overview of outcome measures, corresponding instruments and measurement time points

Outcome Instrument Details TO T1 T2 T3
measure

Decision-making process and decision quality

Decisional Decisional Conflict 16 items, 5-point Likert-type scale, score X

conflict Scale (DCS) (46,47) range:0- 100, higher scores indicate more

decisional conflict.

Scores < 25 are associated with follow-
through decisions, and scores > 37.5 are
associated with decision delay.
Cronbach’s alpha =>0.78 (47,48)

Satisfaction
with
information

Three study-
specific questions
Subscale
Satisfaction with
Information of

the BREAST-Q
(49) (slightly
adapted), for
women with breast
reconstruction only

How satisfied are you with the information
about breast reconstruction? (5-point Likert-
type scale: not at all - very satisfied), Did

you miss information? (y/n), Would you have
preferred less information? (y/n)

Satisfaction with information (Reconstruction
module): 15 items, 4-point Likert-type scale,
1=very unsatisfied - 4= very satisfied. Scores
range: 0 - 100, with higher scores indicating
higher satisfaction.

Cronbach’s alpha = 0.94 (49)

Satisfaction Subscale Satisfaction with the Plastic Surgeon
with plastic Satisfactionwiththe (Reconstruction module) (12 items,
surgeon Plastic Surgeon of rated on a 4-point Likert-type scale).
the BREAST-Q(49)  Scores range: 0 - 100, with higher scores
indicating higher satisfaction.
Cronbach’s alpha =0.97 (49)
Preparedness  Preparation for 10 items, 5-point Likert-type scale, score
for decision Decision Making range: 0 - 100, higher scores indicate
making Scale (50, 51) higher perceived level of preparation for
decision making.
Cronbach’s alpha = 0.92-0.96 (50)
Shared Shared Decision 9 items, 6-point Likert-type scale, score
decision Making range: 0-100, higher scores indicate higher
making Questionnaire levels of perceived shared decision making.
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Outcome Instrument Details TO T1 T2 T3
measure
Patient Control 1item, 5-point Likert-type scale X X
involvement Preferences Scale
in decision (54)
making
Knowledge Study-specific 10 items that can be answered with X X X X
of breast questionnaire, true/false/l don’t know. Items are about
reconstruction translated and contraindications, risk factors, duration
adapted from a of the recovery period, impact of BR on
questionnaire used  sensation, number of surgical procedures,
inprior research flap vs. implant, complications, impact of
(55) breast reconstruction on breast cancer
treatment and survival rates and the
opportunity to spare the nipple. Total score
is the number of correctly answered items,
ranging from O - 10.
Decision Decision Regret 5items, 5-point Likert-type scale. Score range: X X
regret Scale (DRS) (56,57) 0-100, with higher scores indicating greater
regret. Cronbach’s alpha=0.81-0.92 (56)
Health outcomes
Choice Patient-reported X X
regarding questions and data
breast from EMR
reconstruction
Satisfaction Subscale Satisfaction with Breasts (Reconstruction or X X
with breasts Satisfactionwith Mastectomy Module, as appropriate): 16 items
Breasts of the (women with breast reconstruction)/4 items
BREAST-Q (women without breast reconstruction)).
Subscale Cronbach’s alpha = 0.96 (Reconstruction) (49).
Satisfactionwith Satisfaction with Breast Outcome
Breast Outcome (Reconstruction Module): 7 items, recall
of the BREAST-Q period: past 2 weeks. Higher scores indicate
(womenwith breast  higher satisfaction.
reconstruction Cronbach’s alpha=0.88 (49)
only)
Body image Subscale Body 4 items, 4 point Likert-type scale X X
Image of the Cronbach’s alpha =0.69-0.91 (58)
EORTC QLQ-
BR23(58)
Sexual Subscale Sexual 2 items + 1 items sexual enjoyment (if X X
functioning Functioningofthe  applicable), 4 point Likert-type scale
EORTC QLQ- Cronbach’s alpha=0.87-0.94 (58)
BR23(58)
Breast Subscale Breast 4 items, 4 point Likert-type scale X X
symptoms Symptoms of the Cronbach’s alpha =0.46-0.85 (58)
EORTC QLQ-
BR23(58)
Anxiety STAI-6 (State scale 6 items, 4-point Likert-type scale. Score X X X X

of the State-Trait

Anxiety Inventory)

(59)

range: 20 - 80, higher scores indicate
higher levels of anxiety. Cronbach’s

alpha=0.82(59)
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Table 2. Continued

Outcome Instrument Details TO T1 T2 T3
measure

Cost-effectiveness

Use of health  Aselection of Selection of questions on the number of X X
careservices  questions of consultations related to breast surgery

the Medical with a (plastic) surgeon, nurse practitioner/

Consumption nurse specialist, social worker, psychologist,

Questionnaire (see  general practitioner and a physiotherapist,
www.imta.nl),and  and the amount of received home care

datafrom EMR during the last three months.
Health- EuroQol-5D-5L EuroQol-5D-5L descriptive system: 5 X X X
Related (60) items, 5-point Likert-type scale, and the EQ
Quality of life Visual Analogue Scale (EQ VAS): patients’

self-rated health.

MAIN OUTCOME

The primary outcome is decisional conflict, measured by the Decisional Conflict Scale (DCS) (46).
Decisional conflict is defined as a state of uncertainty about the course of action to take (61).
The DCS measures how well-informed patients feel about their decision, the level of
uncertainty about the best choice, and the perceived effectiveness of decision making. It has
atotal scale and five subscales (uncertainty, feeling informed, feeling clear about values, feeling
supported and effective decision making). ltems belonging to the subscale effective decision
making will not be assessed at baseline, since these items were considered inappropriate to
assess before patients had a consultation with a plastic surgeon. The DCS s reliable and valid
(46-48), and is the most commonly used instrument to evaluate effectiveness of pDAs (62).

SECONDARY OUTCOMES

Decision-making process and decision quality

The decision-making process is further measured in terms of ) satisfaction with information
(49), 1) satisfaction with the plastic surgeon (49), lll) preparedness for decision making (50,
51), IV) patients’ perceived levels of shared decision making during consultation with their
plastic surgeon (52, 53), and V) patients’ perceived level of involvement in decision making (54).
Decision quality is measured by 1) knowledge of breast reconstruction (36, 55) and I1) decision
regret (56, 57).

Patient-reported health outcomes

Patients’ actual choice regarding breast reconstruction will be measured by patient-report at
postsurgical follow-up (T2, T3), and will be verified against patients’ EMR. Patient satisfaction
with the breast (49), body image (58), sexual functioning (58), and breast symptoms (58) will
be obtained at postsurgical follow-up. Anxiety will be measured at all four time points (59).
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MODERATING MEASURES

At baseline, we will measure patients’ preferred level of involvement in decision making
regarding breast reconstruction (Control Preferences Scale (54)), preference for breast
reconstruction (1 item, 5 point Likert-type Scale, with 1 =“l have a strong preference for
undergoing breast reconstruction”, and 5 ="l have a strong preference for not undergoing
breast reconstruction”) and information coping style (Threatening Medical Situations
Inventory (63)). At all assessments, patients will be asked to report on the information sources
they used regarding breast reconstruction.

PROCESS MEASURES

Among women in the intervention group, the actual usage of the pDA (i.e. whether and when
they logged in, whether the summary sheet was discussed with a plastic surgeon) will be
obtained via self-report at T1. Usage data will be supplemented with log data collected in the
pDA (e.g., number of logins, number of completed modules). Additionally, at T1, all participants
will report on how satisfied they are with the received information (i.e., pDA or information
leaflet) and how useful it was for them in making a decision about breast reconstruction.

COST-EFFECTIVENESS

For the cost-effectiveness analysis we will determine incremental costs, incremental effects
(in terms of quality adjusted life years (QALYs), reduction in decisional conflict, reduction of
regret), and the incremental cost-effectiveness ratio.

Utilities

QALYs are calculated by multiplying the life years with the utilities. An utility is a score that is
derived from the generic five-level EuroQol five-dimensional questionnaire (EQ-5D-5L) (60).
This preference based instrument consists of five dimensions: mobility, self-care, usual
activities, pain/discomfort and anxiety/depression (60, 64).

Costs

Unit costs will be estimated based on the trial data and published sources in the Netherlands
(65). Fixed costs of the development of the pDA will be based on the R&D of the pDA, including
expected maintenance costs. For the control group, costs of a leaflet will be taken into account.
Direct medical costs will include (1) treatment costs: type and number of (reconstructive) breast
surgeries during study participation (data collected from the EMR), number of nights hospitalized
(EMR)/inpatient days in hospital (for any reason) (EMR), and (2) resource use: participants are
asked for professional care resources they used related to their breast (reconstructive) surgery.
This consists of the number of consultations (live or by phone) with plastic surgeons and other
medical and paramedical professionals pre- and post-operatively. For medical consumption,
patients are asked to report on the received amount of home care (selection of items of the
iIMTA Medical Consumption Questionnaire on T2 (3 months after surgery) and T3 (12 months
after surgery); see www.imta.nl). Production losses are measured by means of work status
at T2 and T3, controlled for work status at baseline, and the number of hours in sick leave.
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RANDOMIZATION

Simple randomization stratified by site and patients’ surgical treatment options (e.g., whether
the patient is eligible for both mastectomy and BCS or for mastectomy only) will be used to
assign participants to the intervention group or the control group. Randomization ratiois 1:1.
Randomization will be performed with ALEA software. This study is non-blinded, since blinding
was not considered feasible due to the nature of the trial.

STATISTICAL ANALYSES

Data will be pseudonymized prior to data analysis and will not be traceable to any individuals.
Depending on the level of measurement, analysis of variance or appropriate non-parametric
statistics will be used to evaluate the comparability of baseline sociodemographic and clinical
characteristics between the intervention and the control group. If differences in background
characteristics are found, these will be taken into account in the subsequent analyses. Scores
on the questionnaires will be calculated according to published scoring algorithms.

We will look at group differences in decisional conflict for the entire study duration (TO to
T3) using a mixed effect growth model with random intercept and slope and site as a cluster
variable. This approach takes into account the within and between person variability, and deals
adequately with missing data (66). A comparable mixed effect model approach will also be used
to determine the effects of the pDA on other patient reported outcomes. Differences in mean
change scores over time between the intervention and control group will be accompanied by
effect sizes (ES). An ES of 0.2 is considered small, 0.5 moderate and 0.8 large (67).

Analyses will be done on an intention-to-treat basis. As a secondary analysis, per-protocol
analyses will be carried out on data from patients who meet the criteria for minimal compliance (to
be determined). Appropriate statistical measures will be taken to adjust for multiple comparisons.

To evaluate between-group differences over time in categorical variables such as the actual
choice in breast reconstruction, generalized estimating equations for longitudinal data will be
used. This approach accounts for correlated within subject responses, allows for not normally
distributed variables and deals adequately with missing data (68, 69).

We will explore which variables are predictive for the efficacy of the pDA on the primary
outcome (decisional conflict) within the intervention group. A mixed effect model for
longitudinal data will be used with decisional conflict as dependent variable and the following
independent (baseline) variables: knowledge of breast reconstruction, patients’ preferred level
of involvement in decision making, information coping style, and sociodemographic variables.
The p-values for each model will be adjusted for multiple comparisons.

COST-EFFECTIVENESS ANALYSIS
We will perform a cost-effectiveness analysis comparing the pDA with usual care expressed
as: (1) cost per clinically relevant reduction in decision regret (as measured by the Decision
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Regret Scale (DRS) (57)), (2) cost per clinically relevant reduction in decisional conflict (as
measured by the DCS (47)), and (3) cost per QALY gained.

For decision regret, measured with the DRS, we will use a score of 30 out of 100 as a cut-off
point (70). A score of 30 or higher means that a participant responded that she was more or
less in agreement with at least one of the statements about an experience of regret (70). For
decisional conflict, measured with the DCS, we will use a score of 37.5 out of 100 as a cut-off
point (47,71-73). Scores exceeding 37.5 are associated with decision delay and feeling unsure
about implementation (46, 47).

A Markov model will be constructed with four mutually exclusive health states: “no regret”,
“regret”recurrence” and “death” (or “no decisional conflict”, “decisional conflict”, “recurrence”
and “death”). A healthcare and societal perspective from the Netherlands, plus a five year time
horizon (25), and a cycle length of three months will be adopted. Production losses will be analysed
by means of the Friction cost method (74). The friction cost method calculates the costs over the
friction period; the period in which the patient has not yet been replaced at work by another
employee. Future costs and effects will be discounted at 4 and 1.5%, respectively, in line with Dutch
guidelines (65). The incremental costs-effectiveness ratio is calculated by dividing the difference
intotal costs of pDA and usual care by the difference in (1) reduction of regret/decisional conflict
and (2) QALYs, which indicates the additional costs of pDA per QALY gained. The deterministic
mean together with the degree of uncertainty, represented by the relevant distributions around the
input parameters, will be estimated. Sensitivity analyses will be carried out to test the robustness
of the model. Probabilistic sensitivity analyses will be performed to estimate the probability
of cost-effectiveness. Visualization of data will be realized by means of a cost-effectiveness
plane and cost-effectiveness acceptability curve (75, 76). A ceiling ratio of €20.000/QALY,
corresponding with the Dutch threshold for willingness to pay, will be used in this analysis (77).

POWER CALCULATION

Power calculations for estimating sample size requirements were based on the following
criteria: (1) power of 0.80, (2) alpha of 0.05, and (3) an ES d of 0.4. With these criteria a total
sample size of 198 cases (99 per group) is needed. To allow for an anticipated attrition rate of
approximately 20%, we will recruit 250 participants.

DISCUSSION

Decision making about breast reconstruction is challenging and the preference-sensitive
nature of this decision requires an approach of shared decision making between patient and
physician. To support women with breast cancer in making a well-informed decision about
immediate breast reconstruction and optimize the decision-making process, we developed
an online pDA. We hypothesize that the pDA will improve the decision-making process, the
decision quality and health outcomes. This study will provide valuable insights into the impact
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of an online decision support tool for an increasing group of women facing the choice for
immediate breast reconstruction after mastectomy.

Our study has several strengths. First, in evidence-based research, randomized controlled
trials are considered to produce the highest level of evidence when evaluating the effectiveness
of interventions (78, 79) . Second, assessments are at clinical relevant time points and
include longer follow-up than in previous studies (34, 37-39). Since the process of breast
reconstruction can take up to one year or longer and outcomes only become evident after a
while (25, 80), our study will give a more accurate account of this process and the different
issues surrounding it. Finally, a cost-effectiveness analysis will provide new insights into the
added value of the pDA in terms of cost-effectiveness (32, 81).

There are also some limitations to our current study. First, its design may lead to an
underestimation of the pDA’s impact. By providing the information leaflet to women in the
control group, the control group can partially be considered as an active control group, and the
effects of the pDA on outcomes such as knowledge might be reduced. However, we provided
the information leaflet to the control group for ethical reasons and we expect that it will
stimulate recruitment and decrease drop-out rates in the control group, as was suggested in
astudy inwhich 27% of enrolled participants dropped out because they refused to participate
when they were randomized to the control group without any additional information (39).
Secondly, there is a potential risk of contamination caused by the individual randomisation.
Although there is little empirical evidence that contamination is a real problem for trials
on educational interventions (82), it seems plausible that plastic surgeons adjust the style,
structure and/or content of their consultations based on their experiences with women in
the intervention group, after reviewing the pDA itself, or simply by participating in the trial.
Cluster randomization to minimize contamination was however considered less favourable
due to problems with selection bias and the need for larger samples (83).

Because of an increasing number of women who are offered immediate breast reconstruction
and the clearly expressed need for decision support by women facing this complex decision,
our pDA is expected to fill a gap in current clinical practice. This study contributes to the
knowledge of the impact of a pDA on the decision-making process and decision quality. If the
pDA positively contributes to the decision-making process and the decision quality, the pDA
can be implemented nationwide.
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