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Background: Breast cancer patients face complex decisions about immedi-
ate breast reconstruction (BR) after mastectomy. The authors evaluated the
efficacy of an online decision aid in improving the decision-making process,
decision quality, and health outcomes in breast cancer patients considering
immediate BR.

Methods: In a multicenter, randomized, controlled trial, patients were allocated
to either the intervention group, receiving care as usual with access to an online
decision aid, or the control group, receiving care as usual with an informa-
tion leaflet. The primary outcome was decisional conflict. Secondary outcomes
assessed the process of decision-making (eg, preparation for decision-making,
satisfaction with information), decision quality (decision regret, knowledge),
and health outcomes (eg, satisfaction with BR outcomes, body image). Patients
completed questionnaires at time (T) O (baseline); T1 (1 week after consulta-
tion with a plastic surgeon); and T2 (3 months) and T3 (12 months) after
surgery.

Results: The authors included 250 patients. Decisional conflict decreased over
time in both groups, with no between-group differences. Intervention partici-
pants felt better prepared for decision-making than controls (P = 0.002). At
T2, 87% of intervention participants were very satisfied with the information
about BR, compared with 73% of control participants (P = 0.011). No signifi-
cant between-group differences were observed in any other outcome.
Conclusions: The authors’ online decision aid was as effective in reducing deci-
sional conflict as an information leaflet about immediate BR after mastectomy.
However, the decision aid substantially improved the decision-making pro-
cess by better preparing breast cancer patients for decisions about immediate
BR.  (Plast. Reconstr. Surg. 154: 706, 2024.)
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n Western European countries, approximately

1 in 7 women develops breast cancer." As surgi-

cal treatment, approximately 60% to 70% of all
breast cancer patients undergo breast-conserving
surgery,” whereas 30% to 40% undergo mastec-
tomy.”” Mastectomy can especially have a negative
impact on psychosocial outcomes such as body
image and sexual functioning.”” To restore breast
contour, and potentially improve psychosocial out-
comes after mastectomy, women may opt for breast
reconstruction (BR). Breast reconstructive surgery
can be performed immediately after mastectomy
(IBR), or BR can be delayed. In addition, there are
several modes of BR (implant-based, autologous,
and a combination of both). All BR options have
their pros and cons. Personal values and prefer-
ences of patients play an important role in the deci-
sions about BR.!*!!

Dutch guidelines recommend discussing the
possibility of IBR with every patient before mas-
tectomy.”” The number of women choosing BR,
and especially IBR, is increasing.>"*¥ In 2021,
29% of patients undergoing a mastectomy opted
for IBR in the Netherlands."” Approximately 10%
of patients opted for delayed BR.** However,
both nationally and internationally, immediate
BR rates vary substantially across hospitals and
geographic locations, ranging from 0% to 77%
among Dutch hospitals.'***

Decision-making regarding BR is complex, and
can be challenging for women, especially so soon
after receiving a breast cancer diagnosis.'' Previous
studies highlight the importance of providing qual-
itative and realistic preoperative information and
decisional support to enable women to make along-
term satisfying decision about BR.** Although
most women are satisfied with their reconstructed
breast, and decision regret is generally low,”* a
minority of women experience mild to moderate
regret.”>” Poor knowledge of BR coupled with feel-
ings of being poorly prepared to make a decision
are commonly experienced and are linked to poor
outcomes, like decision regret.”**

Patient decision aids (pDAs) are tools devel-
oped to support the process of shared decision-
making between patients and physicians.” They

Disclosure statements are at the end of thisarticle,
following the correspondence information.

Related digital media are available in the full-text
version of the article on www.PRSJournal.com.

explicitly describe the decision that patients face,
provide evidence-based information about treat-
ment options including their pros and cons, and
provide support in clarifying personal values rel-
evant to the decision.?® Patient decision aids for
a variety of treatment decisions have been shown
to reduce decisional conflict and increase knowl-
edge and insight into personal values related to
the decision.**!

Worldwide, few interventions to support
patient decision-making about BR are available.*”
A systematic review assessing the effectiveness of
these interventions found that patient satisfaction
and involvement in decision-making improved
following pDA exposure; nevertheless, results on
other outcomes were mixed. However, most stud-
ies were methodologically flawed (eg, small sam-
ple size, single-center design), and neglected to
control for potential confounding variables such
as complications.”*

To support women in making an informed
decision regarding IBR following mastectomy,
and in the absence of any decision-making sup-
portive interventions for the Dutch population,
we developed an online pDA. The primary aim
of this study was to evaluate the efficacy of this
pDA in reducing decisional conflict and address
limitations of prior studies by including a large
sample size and using a multicenter randomized
controlled design.””* As a secondary aim, we
evaluated the impact of the pDA on the decision-
making process, decision quality, and patient-
reported health outcomes.

PATIENTS AND METHODS

Design

We conducted a 2-arm randomized controlled
trial in 8 hospitals throughout the Netherlands. A
detailed description of the study protocol is pub-
lished elsewhere," and the trial protocol was reg-
istered. Group allocation was by means of simple
randomization (1:1) and stratified by site and by
patients’ surgical treatment options (ie, [1] the
patient opted for mastectomy while eligible for
both mastectomy and breast conserving surgery,
or [2] the patient opted for mastectomy and
was eligible for mastectomy only). The institu-
tional review boards of all participating hospitals
approved the study.

Eligibility Criteria

Patients were eligible if they were (1) a female
patient at least 18 years old, (2) diagnosed with
breast cancer or ductal carcinoma in situ, (3)
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scheduled to undergo mastectomy and eligible
for IBR, and (4) had been referred to a plastic
surgeon. The consultation with the plastic sur-
geon was scheduled at least 3 days after study
invitation to allow sufficient time for participants
to complete informed consent, the baseline ques-
tionnaire, and the pDA or the information leaflet
before their consultation. In addition, patients
were required to have (5) internet access and
basic computer skills, and (6) sufficient command
of the Dutch language.

Procedure

Patients were invited for study participation by
their treating surgeon or nurse during the consul-
tation in which the possibility of BR was discussed.
After completing the informed consent form and
baseline questionnaire, participants were allo-
cated randomly to the intervention or the control
group. Intervention group participants received
a link to the pDA and control group participants
received an information leaflet on BR by e-mail.
Participants completed questionnaires at time (T)
0 (baseline), T1 (1 week after consultation with
the plastic surgeon), T2 (3 months after surgery),
and T3 (12 months after surgery). Intervention
group participants had unlimited access to the
pDA during the study (see the study protocol for
full details).*

Intervention Group

Patients in the intervention group received
care as usual (CAU) and access to the online inter-
active pDA (named “breast reconstruction patient
decision aid,” available at https://br.keuzehulp.nl
[in Dutch]). The pDA aims to prepare patients
for consultation with a plastic surgeon. It contains
evidence-based information about BR options,
the pros and cons of each option, value clarifica-
tion exercises, and patient stories of women who
previously faced the decision. It results in a sum-
mary sheet including a patient’s BR preferences
to discuss with their plastic surgeon. The informa-
tion is tailored to the patient’s treatment options
relevant for decision-making about BR (see the
development paper® for full details of the pDA).

Control Group

Patients in the control group received CAU
and an information leaflet about BR, typically
provided as standard in Dutch hospitals.”” The
39-page leaflet provides information about all
types of BR, including drawings and photographs
of results. In contrast to the pDA, the leaflet is not
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structured to guide decision-making; is not tai-
lored to the patient’s treatment options; and does
not contain value clarification exercises, patient
stories, or a summary sheet including a patient’s
BR preferences.

Study Measures

At baseline, sociodemographic and clinical
information was obtained in addition to patients’
preference regarding BR, preferred involvement
in decision-making about BR," frequency of and
skills regarding internet use, and information cop-
ing style.” Information about patients’ surgical
treatment, complications, and adjuvant treatment
was obtained by means of postsurgical question-
naires (at T2 and T3). Standardized self-report
questionnaires were administered to assess the
primary and secondary outcomes (Table 1)."-7
The primary outcome was decisional conflict
measured by the Decisional Conflict Scale,*
assessing how well informed patients feel about
their decision, the level of uncertainty about the
best choice, and the perceived effectiveness of
decision-making. Secondary outcomes included
the decision-making process measured by satis-
faction with information,” satisfaction with the
plastic surgeon,” preparedness for decision-
making,”* patients’ perceived levels of shared
decision-making during consultation with their
plastic surgeon,””" and patients’ perceived level of
involvement in decision-making.*” Decision quality
was measured by knowledge of BR* and by deci-
sion regret.”””® Patientreported health outcomes
included patients’ actual choice regarding BR,
patient satisfaction with breast,” satisfaction with
reconstruction outcomes,” body image,” sexual
functioning,™ breast symptoms,” and anxiety.”

Statistical Analyses

Data were pseudonymized before analysis.
Missing values were either handled according to
published scoring algorithms, or replaced by the
mean score of completed items within the scale
or subscale for each individual, provided that a
minimum of 75% of scale or subscale items was
completed. Appropriate tests were used to com-
pare continuous and categorical baseline charac-
teristics between groups.

We used a mixed modeling approach to com-
pare outcomes between groups over time. For
outcomes measured at all 4 time points, we used
random intercept and slope models with linear
and quadratic time effects to determine whether
an initial change in the outcome was maintained
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Table 1. Overview of Primary and Secondary Outcome Measures

Outcome Measure Instrument

Details

T0O T1 T2 T3

Primary outcome

Decisional conflict  DCS**!

The DCS has five subscales (uncertainty, feeling
informed, feeling clear about values, feeling
supported, and effective decision-making) and
a total score.

Score range: 0-100, higher scores indicate more
decisional conflict. Scores >37.5 are associated
with decision delay and feeling unsure about
implementation.*"!

The effective decision-making subscale was not
assessed at TO, as items of this scale were con-
sidered inappropriate to assess before patients
had a consultation with a plastic surgeon. As
an alternative for the total score, the combined
score without effective decision-making sub-
scale was calculated by summing items of the
other 4 subscales, dividing by 12, and multiply-
ing by 25.7%7

X X X X

Secondary outcome

Decision-making
process

Satisfaction with
information

2 study-specific questions
Satisfaction with information
subscale of BREAST-Q*

How satisfied are you with the information about
BR?

How satisfied are you with the information in the
decision aid/information leaflet?

Score range: 0-100, higher scores indicate higher
satisfaction.

Subscale is assessed only in women who had BR.

Satisfaction with the plas-
tic surgeon subscale of
BREAST-Q™

Satisfaction with
plastic surgeon

Score range: 0-100, higher scores indicate higher
satisfaction.

Preparation for decision-

Preparedness for
making ccale”

decision-making

Score range: 0-100, higher scores indicate higher
perceived level of preparation for decision-
making.

Shared Decision-Making
Questionnaire (SDM-Q-
9)53,3(3

Shared decision-
making

Score range: 0-100, higher scores indicate higher
levels of perceived shared decision-making.

Patient involve- Control Preferences scale’’
ment in

decision-making

1 item, 5-point Likert-type scale categorized as
active (A, B), collaborative (C), or passive (D,
E), with the following answer categories: (A) I
made the decision about BR alone, (B) I made
the decision about BR after seriously consider-
ing my physician’s opinion, (C) my physician
and I made the decision about BR together, (D)
my physician made the decision about BR after
seriously considering my opinion, (E) my physi-
cian made the decision about BR alone.

Decision quality

Knowledge of BR  Study-specific questionnaire,
translated, and adapted
from a questionnaire used
in prior research™

10 items answered with true/false/I don’t know.
The total score is the number of correctly
answered items, score range: 0-10.

Items cover contraindications, risk factors, dura-
tion of the recovery period, impact on sensa-
tion, number of surgical procedures required,
complexity of flap- vs. implant-based BR, risk for
complications, impact on breast cancer treat-
ment and survival rates, and the opportunity to
spare the nipple.

X X X X

Decision Regret Scale

Decision regret
(DRS) 57,58

Score range: 0-100, higher scores indicate greater
regret.

A score > 30 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.”

(Continued)
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Table 1. Continued

Outcome Measure Instrument Details T0O T1 T2 T3
Patient-reported
health outcomes
Actual choice Study-specific questions The choice whether or not a patient had immedi- X X

ate BR, and the type of BR (tissue-expander,
implant, autologous tissue, or a combination of
an implant and autologous tissue).

Satisfaction with breasts sub-
scale of the BREAST-Q**

Satisfaction with
breasts

This scale measures body image in terms of a X X
woman’s satisfaction with her breast. Items cover

breast appearance, and satisfaction with breasts
in relation to how a bra fits and how the breasts
look when clothed or unclothed.

Score range: 0-100, higher scores indicate higher
satisfaction.

Satisfaction with breast
outcome subscale of the
BREAST-Q*

Satisfaction with
reconstruction
outcome

This scale measures a woman’s overall appraisal of X X
the outcome of her breast surgery. Items cover
whether woman’s expectations were met with

respect to the aesthetic outcome and the impact
surgery has had on her life and the satisfaction
with the decision to have breast reconstructive
surgery.

Score range: 0-100, higher scores indicate higher
satisfaction. Subscale is assessed only in women
with BR only.

Body image Body image subscale of the

EORTC QLQ-BR23”

Score range: 0-100, higher scores indicate higher
body image.

Sexual function-  Sexual functioning subscale
ing of EORTC QLQ-BR23"

Score range: 0-100, higher scores indicate higher
sexual functioning.

Sexual enjoyment Sexual enjoyment item of the Score range: 0-100, higher scores indicate higher
sexual enjoyment.

EORTC QLQ-BR23"

Breast symptoms  Breast symptoms subscale of

the EORTC QLQ-BR23"

Score range: 0-100, higher scores indicate higher
levels of breast symptoms.

State scale of the State-Trait

Anxiety
Anxiety Inventory (STAI-6)%

Score range: 20-80, higher scores indicate higher X X
levels of anxiety.

o B Bl B e
o B B B e

DCS, Decisional Conflict Scale.

during follow-up (time was included as weeks
since baseline). For outcomes without a baseline
assessment, we used time to follow-up analyses (ie,
the remaining measurement occasions were intro-
duced as a categorical variable). For categorical
outcomes, generalized linear models were used.
In all above models, we adjusted for hospi-
tal, body mass index (BMI), and potential non-
ignorable dropout on the basis of the Akaike
information criterion and the bayesian informa-
tion criterion.”* In the analyses of outcomes
only assessed in participants who had BR (ie,
BREAST-Q) subscales satisfaction with information
and satisfaction with reconstruction outcome),
we included history of breast cancer and baseline
anxiety in the model selection procedure because
of significant baseline differences between the
intervention and control groups in this subset.
The differences in mean change scores over
time and in mean scores between groups were
accompanied by standardized effect sizes (ESs).
ESs of 0.20 were considered small; 0.50, mod-
erate; and 0.80, large.”” An ES greater than or
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equal to 0.50 was considered clinically relevant.**
To limit type 1 errors because of multiple test-
ing, a value of P = 0. 01 was considered statisti-
cally significant. Analyses were performed on an
intention-to-treat basis.

RESULTS

Patients were recruited between August of
2017 and April of 2019, and follow-up was com-
pleted in November of 2020. See Figure 1 for par-
ticipant flow. In total, 333 patients were informed
about the study. Of these patients, 250 patients
completed informed consent and baseline ques-
tionnaire and were assigned randomly to either
the intervention (n=126) or the control (n=124)
group. Follow-up assessments were completed by
96%, 94%, and 90% of the participants, at T1, T2,
and T3, respectively. Completion and inclusion
rates of follow-up assessments did not differ sig-
nificantly between groups.

Participants had an average age of 50.1 years.
More than half of the participants (51.6%) were
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Agreed to be informed
about study (n=333)

Could not be reached by research team (n=10)
Screened by research
team (n=323)
Not eligible (n=28)
Consultation with plastic surgeon (n=11)
had already taken place or was
canceled
Will not have MAST or is unsure (n=9)
No diagnosis of BC or DCIS (n=2)
<3 days between study invitation
and consultation with plastic (n=2)
surgeon
No computer available (n=2)
Insufficient command of Dutch (n=2)
language
Not interested (n=37)
Too much on their mind (n=14)
Already made the decision (n=10)
No time (n=10)
Other (n=3)
Received informed
consent and baseline
questionnaire (n=258)
Not completed informed consent and (n=8)
baseline questionnaire
Too much on their mind (n=2)
Hospitalized (n=1)
Unknown (n=5)
Completed informed
consent and baseline
questionnaire and
randomly assigned
(nTZSD}
[ ]
[ Patient decision aid (n=126) | [ CAU (n=124) |
I I
1st follow-up assessment (T1) 1st follow-up assessment (T1)
Completed (n=120) Completed (n=119)
Missing (n=6) Missing (n=5)

Withdrew (n=2)
Too burdensome (n=3)
Unknown (n=1)

Excluded from analysis
(n=6)
Chose not to have
MAST (n=4)
Completed T1 after
surgery (n=2)

Analyzed (n=114)

I
2nd follow-up assessment (T2)

Missing (n=11)
Withdrew (n=4)
Too burdensome (n=1)
No surgery (n=1)
Unknown (n=5)

Excluded from analysis
(no MAST) (n=6)
I

Completed (n=115)

Analyzed (n=109)

3rd follow-up assessment (T3)

Missing (n=15)
Withdrew (n=4)
No surgery (n=1)
Deceased (n=3)
Unknown (n=7)

Excluded from analysis
(no MAST) (n=6)

Completed (n=111)

Analyzed (n=105)

Fig. 1. Consolidated Standards of Reporting Trials diagram. MAST, mastectomy; BC, breast cancer; DCIS, duc-

tal carcinoma in situ.

Withdrew (n=2)
No surgery (n=1)
Unknown (n=2)
Analyzed (n=112)
Excluded from analysis
(n=7)
Chose not to have
MAST (n=2)
Completed T1 after
surgery (n=5)

I
2nd follow-up assessment (T2)
Completed (n=119)
Missing (n=5)
Withdrew (n=3)
Too burdensome (n=1)
No surgery (n=1)

Analyzed (n=112)
Excluded from analysis
(no MAST) (n=7)
I

3rd follow-up assessment (T3)
Completed (n=114)
Missing (n=9)
Withdrew (n=4)
No surgery (n=1)
Unknown (n=5)

Analyzed (n=107)
Excluded from analysis
(no MAST) (n=7)
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Table 2. Background Characteristics of Participants

Characteristic All Patients  Intervention Group (%) Control Group (%) P
No. 126 124
Age, yr 0.64
Mean 50.1 50.4 49.8
SD 11.0 11.0 11.1
Educational level 0.81
Low 10 (4.0) 5 (4.0) 5 (4.0)
Intermediate 109 (43.6) 57 (45.2) 52 (41.9)
High 129 (51.6) 62 (49.2) 67 (54.0)
Missing 2 (0.8) 2 (1.6) 0 (0.0)
Born in the Netherlands 233 (93.2) 118 (93.7) 115 (92.7) 0.78
Married or in a relationship 214 (85.6) 111 (88.1) 103 (83.1) 0.72
Children (yes) 199 (79.6) 101 (80.2) 98 (79.0) 0.83
Body mass index 0.01¢
<30 kg/m? 219 (87.6) 104 (82.5) 115 (92.7)
230 kg/m? 31 (12.4) 22 (17.5) 9 (7.3)
Smoker (yes) 14 (5.6) 8 (6.3) 6 (4.8) 0.60
Comorbidities 0.56
0 128 (51.2) 65 (51.6) 63 (50.8)
1 79 (31.6) 37 (29.4) 42 (33.9)
22 42 (16.8) 24 (19.0) 18 (14.5)
Missing 1(0.4) 0 (0.0) 1(0.8)
Diagnosis 0.18
Invasive BC 151 (60.4) 69 (54.8) 82 (66.1)
DCIS 62 (24.8) 35 (27.8) 27 (21.8)
Both 37 (14.8) 22 (17.5) 15 (12.1)
Bilateral diagnosis 12 (4.8) 5 (4.0) 7 (5.6) 0.54
Time since diagnosis, wk” 0.73
Median 3 3 4
IQR 18 17 18
Diagnosis in irradiated breast(s) 27 (10.8) 10 (7.9) 17 (13.7) 0.14
Genetic predisposition or familial increased risk for BC 0.86
No 153 (61.2) 75 (59.5) 78 (62.9)
Yes 40 (16.0) 21 (16.7) 19 (15.3)
I don’t know 57 (22.8) 30 (23.8) 27 (21.8)
Neoadjuvant therapy 91 (36.4) 41 (32.5) 50 (40.3) 0.20
Chemotherapy 86 (34.4) 39 (31.0) 47 (37.9)
Endocrine therapy 9 (3.6) 5 (4.0) 4(3.2)
Immunotherapy 23 (9.2) 10 (7.9) 13 (10.5)
Indication for adjuvant radiotherapy 0.39
No 71 (28.4) 30 (23.8) 41 (33.1)
Yes 61 (24.4) 31 (24.6) 30 (24.2)
Maybe 75 (30.0) 42 (33.3) 33 (26.6)
I don’t know 43 (17.2) 23 (18.3) 20 (16.1)
Diagnosis of BC/DCIS in the past 0.46
No 210 (84.0) 108 (85.7) 102 (82.3)
Yes 40 (16.0) 18 (14.3) 22 (17.7)
Prior breast surgery for BC/DCIS
Breast conserving surgery 32 (12.8) 15 (11.9) 17 (18.7) 0.67
Mastectomy" 9 (3.6) 4 (3.2) 5 (4.0) 0.72
Mastectomy without BR 4 (1.6) 0 (0.0) 4 (3.2)
Mastectomy with BR 5 (2.0) 4 (3.2) 1 (0.8)
BR preference* 0.23
Strong for BR 143 (57.2) 75 (59.5) 68 (54.8)
Slight for BR 51 (20.4) 21 (16.7) 30 (24.2)
No preference 33 (13.2) 21 (16.7) 12 (9.7)
Slight for no BR 9 (3.6) 4 (3.2) 5 (4.0)
(Continued)
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Table 2. Continued

Characteristic All Patients  Intervention Group (%) Control Group (%) P
Strong for no BR 14 (5.6) 5 (4.0) 9 (7.3)

Patients’ preferred involvement in decision-making 0.25
about BR
Active 127 (50.8) 69 (54.8) 58 (46.8)
Collaborative 104 (41.6) 46 (36.5) 58 (46.8)
Passive 19 (7.6) 11 (8.7) 8 (6.5)

How often do you use the internet?* 0.60
(Almost) daily 224 (89.6) 114 (90.5) 110 (88.7)
About once or several times per week 24 (9.6) 12 (9.5) 12 (9.7)
Less than once per week 2 (0.8) 0 (0.0) 2 (1.6)

How well can you use the internet?> 0.39
Very well 184 (73.6) 90 (71.4) 94 (75.8)
Average 65 (26.0) 36 (28.6) 29 (23.4)
Very bad 1 (0.0) 0 (0) 1 (0.8)

Monitoring coping style (TMSI) 0.85
Mean 38.2 38.1 38.3
SD 7.8 7.7 7.9

Blunting coping style (TMSI) 0.76
Mean 34.0 34.1 33.9
SD 6.3 6.2 6.4

BC breast cancer; IQR interquartile range; DCIS ductal carcinoma in situ; BR breast reconstruction; TMSI Threatening Medical Situations

Inventory.

*Low = primary school, lower vocational; intermediate = secondary school, intermediate vocational; high = higher vocational, university.

"Based on Mann-Whitney test.
‘Based on Fisher exact test.
“Statistically significant.

highly educated, and most (93.2%) were born in
the Netherlands. All baseline sociodemographic
and clinical characteristics were balanced between
both groups, except for BMI. Intervention partici-
pants were more often obese than control partici-
pants (BMI 230 kg/m? P=0.01) (Table 2).

There were no differences between inter-
vention and control groups in the number of
participants with adjuvant treatment, surgical
complication(s), and loss of BR as a consequence
of complication(s). (See Table, Supplemental
Digital Content 1, which shows group differences
in adjuvant treatment and complications of breast
surgery, http://links.lww.com/PRS/G976.)

Among intervention group participants,
95.6% reported that they used the pDA, of whom
52.8% reported that they discussed the pDA sum-
mary sheet with their plastic surgeon. Among con-
trol group participants, 96.4% reported that they
used the information leaflet.

Primary Outcome

There were no significant differences between
the intervention group and the control group
in decisional conflict over time (Tables 3 and
4 and Fig. 2). In both groups, decisional con-
flict significantly decreased from baseline to
T1, and remained stable thereafter. (See Table,

Supplemental Digital Content 2, which shows the
effects of time on the primary outcome, hittp://
links.lww.com/PRS/G977.) At T1, 13.4% of partici-
pants had clinically significant decisional conflict
(score >37.5) (no between-group difference: chi-
square = 0.80, P=0.371).

Secondary Outcomes

Results on continuous secondary outcomes are
shown in Table 5 (descriptives) and Table 6 (group
effects), and categorical secondary outcomes are pre-
sented in Table 7 (descriptives) and Table 8 (group
effects).

Decision-Making Process

Intervention group participants reported feel-
ing better prepared for decision-making than
those in the control group (preparedness for
decision-making: ES = 0.42, P=0.002) (Table 6).
There were no significant differences between the
intervention and control groups in terms of their
satisfaction with the plastic surgeon, perceived lev-
els of shared decision-making during consultation
with their plastic surgeon, satisfaction with infor-
mation about BR, satisfaction with information
in the pDA or the information leaflet at T1, and
the perceived levels of involvement in decision-
making. In women who received BR, satisfaction
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Table 5. Descriptives of Secondary Outcomes over Time
TO T1 T2 T3
No. Mean (SD) No. Mean (SD) No. Mean (SD) No. Mean (SD)

Decision-making process

Satisfaction with information
(BREAST-Q)*

Intervention group 80 65.75(13.84) 85 64.84 (14.12)
Control group 80 63.11 (15.91) 81 63.48 (17.41)

Satisfaction with plastic surgeon
(BREAST-Q)

Intervention group 114  83.39 (18.13)
Control group” 108 83.44 (17.86)
Preparedness for decision-making®
Intervention group 107 63.11 (26.45)
Control group 106 52.51 (23.67)
Perceived shared decision-making
(SDM-Q-9)
Intervention group 114  67.39 (20.97)
Control group” 108 63.74 (19.07)
Decision quality
Knowledge
Intervention group 126 7.06 (2.19) 114 8.92 (1.40) 109 8.80(1.59) 105 8.54 (1.80)
Control group 124 6.88 (2.01) 112 8.60 (1.59) 111 8.68 (1.45) 107 8.08 (1.80)
Decision regret (DRS)
Intervention group® 108 17.45 (17.19) 105 20.19 (17.32)
Control group 112 19.02 (18.60) 107 23.22 (19.89)
Patient-reported health outcomes
Satisfaction with breasts (BREAST-Q))
Intervention group®* 108 51.72 (18.32) 104 55.70 (18.28)
Control group 112 52.83 (17.95) 107 57.23 (18.46)

Satisfaction with reconstruction
outcomes (BREAST-Q))*

Intervention group 80 62.88 (19.18) 86 64.84 (14.12)

Control group 81 57.93 (18.67) 82 63.48 (24.04)
Body image (QLQ-BR23)

Intervention group 109 66.51 (27.68) 105 68.81 (28.12)

Control group 111 66.22 (28.97) 107 70.48 (28.67)
Sexual functioning (QLO-BR23)

Intervention group 109 25.69 (24.48) 105 26.35 (23.66)

Control group 111 26.58 (23.82) 107 29.75 (23.24)
Sexual enjoyment (QLQ-BR23)’

Intervention group® 57 58.48 (26.93) 61 66.12 (23.95)

Control group” 64 58.85(27.69) 70 62.38 (27.17)
Breast symptoms (QLQ-BR23)

Intervention group 109 23.32 (17.85) 105 17.94 (18.84)

Control group 111 26.65 (20.62) 107 21.42 (21.14)
Anxiety (STAI-6)’

Intervention group 126 47.88 (12.90) 114 45.58 (13.31) 109 40.86 (11.24) 105 39.30 (11.47)

Control group 124 44.87 (12.79) 112 43.87 (13.10) 111 38.89 (11.36) 107 387.51 (12.46)

SDM-Q-9, Shared Decision-Making Questionnaire 9 Items; DRS, Decision Regret Scale; QLLQ-BR23, European Organisation of Research and
Treatment of Cancer Breast Cancer Specific Quality of Life questionnaire; STAI-6, 6-Item Short-Form of the State Scale of the Spielberger
State-Trait Anxiety Inventory.

*Only assessed in participants who had breast reconstruction.

"Four missing values (patients cancelled their consultation with a plastic surgeon).

“Thirteen missing (7 intervention group, 6 control group) (reasons: participant did not use pDA/information leaflet [n = 5], administrative
mistake [7n = 1], >2 items were answered with “not applicable” [n = 7]).

41 missing at T2.

¢1 missing at T3.

'Only assessed in participants who reported to have had some level of sexual activity in past 4 weeks (T2, n=128; T3, n=135).

$Three and 2 patients chose “not applicable” at T2 and T3, respectively, and were considered missing.

"Four and 2 patients chose “not applicable” at T2 and T3, respectively, and were considered missing.

Final model also included random slope.
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Table 7. Descriptives of Categorical Secondary Outcomes over Time

T1

T2 T3

Intervention

Group (%)

Control
Group (%)

Control
Group (%)

Intervention

Group (%)

Control
Group (%)

Intervention

Group (%)

Decision-making process

Satisfaction with information in pDA 5 (4.4)

or information leaflet

14 (12.5)

Neutral 19 (16.7)

16 (14.3)

Satisfied /very satisfied 86 (75.4)

80 (71.4)

Missing 4 (3.5)

2 (1.8)

Satisfaction with information about
breast reconstruction

Not at all satisfied/ not satisfied
Neutral
Satisfied /very satisfied

3 (2.8)
11 (10.1)
95 (87.2)

6 (5.4)
24 (21.4)
82 (73.2)

3 (2.9)
16 (15.2)
86 (81.9)

10 (9.4)
17 (15.9)
80 (74.8)

Perceived levels of involvement in
decision-making

Active 78 (68.4)

67 (59.8)

Collaborative 15 (13.2)

24 (21.4)

Passive 6 (5.3)

9 (8.0)

Missing 15 (13.2)

12 (10.7)

Patient-reported health outcomes

Actual choice

Immediate breast reconstruction®
No
Yes

33 (29.7)
78 (70.3)

31 (27.7)
81 (72.3)

Type of immediate breast
reconstruction®

Tissue-expander
Implant
Autologous

19 (23.5)
51 (63.0)
8 (9.9)

16 (20.5)
57 (73.1)
3 (3.8)

Combination implant and
autologous

2 (2.6) 3 (3.7)

“Patient-reported on T2. For 2 patients with missing data on T2, patient-reported data on T3 were used, such that n = 223.

over time; in both groups, anxiety decreased sig-
nificantly over time (linear time effect: § [SE] =
-0.45 [0.06], P = 0.000). In both groups, breast
symptoms significantly decreased from T2 to T3
(P=0.005). There were no significant time effects
from T2 to T3 in any other patient-reported health
outcome. The actual choice of whether or not to
have IBR and regarding the type of BR did not dif-
fer between groups (Tables 7 and 8). The majority
had IBR (70.3% and 72.3% for the intervention
group and the control group, respectively).

DISCUSSION

This study aimed to evaluate the efficacy of
an online pDA in reducing decisional conflict
in women considering IBR. Both the pDA and
the information leaflet were effective in reduc-
ing decisional conflict. The pDA, however, pro-
vided additional improvement over CAU in the
decision-making process by enabling patients to
feel better prepared for making a decision. No

718

added value of the pDA over CAU was found on
other outcomes related to the decision-making
process, decision quality and health outcomes.

The benefit of the pDA in improving patients’
preparedness for decision-making is in line with
health care professionals’ expectations that a BR
pDA would help patients to prepare for consul-
tation,” and the qualitative experiences of both
patients and health care professionals with using
a BR pDA.%% Our finding that the pDA did not
affect patients’ anxiety is in line with existing lit-
erature,’”* and is important given the concern
that shared decision-making can unintentionally
increase anxiety in patients.””%

The lack of any beneficial effect of our pDA
over CAU on other outcomes related to the
decision-making process and decision quality
seems in stark contrast with the body of evidence
showing the beneficial effects of pDAs in all kinds
of health care decisions, including decisions about
BR."#2426970 Tt might be that in our study the effects
of the pDA are underestimated, as the CAU control
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Table 8. Group Differences in Secondary Categorical Outcomes?

T3

T2

T1

B (SE) X

P

B (SE) X

P

2

B (SE)

Decision-making process

0.233

1.42

-0.37 (0.31)

Satisfaction with information in pDA or information leaflet
Satisfaction with information about breast reconstruction

Perceived levels of involvement in decision-making

0.011 -0.48 (0.34) 2.01 0.157

6.40

~0.90 (0.36)

0.068

3.34

-0.59 (0.32)

Patient-reported health outcomes

Actual choice

0.735

0.12
2.09

-0.10 (0.30)

Immediate breast reconstruction (no/yes)"

0.148

1.01 (0.70)

Type of immediate breast reconstruction (alloplastic/autologous)®*

SE standard error.

*Wald y? are reported for all outcomes.

"Patient-reported on T2 (for 2 patients with missing data on T2, patient-reported data on T3 were used).

“Alloplastic reconstruction includes reconstruction with tissue-expander, implant, and a combination of an implant and autologous tissue.

group received an information leaflet. Although
this information leaflet is widely available in Dutch
hospitals and on the internet, the active provision
of the leaflet to the control group before their con-
sultation with a plastic surgeon might have led to
higher uptake and possibly more profound pro-
cessing of the information in the leaflet. This could
have positively benefitted the decision-making
process in that the information led to decreased
decisional conflict, increased knowledge about
BR, and higher perceived levels of involvement in
decision-making, more than in a true CAU setting.
However, given the substantial time and effort that
was required of all participants in this trial, includ-
ing the control group, we provided the informa-
tion leaflet to the control group for ethical reasons.
In addition, most women in both groups used the
internet (almost) daily. This may also have had an
impact on decision-making, and may partly explain
the minimal differences between the two groups.
Also, study participation itself might have increased
awareness for the importance of information provi-
sion and shared decision-making about IBR among
patients and health care professionals, leading to
contamination bias.

This study had some limitations. First, our sam-
ple was relatively young and highly educated, lim-
iting the generalizability of our findings. Second,
although we assume that randomization success-
fully led to two comparable groups, the lack of base-
line assessment of some outcomes (ie, satisfaction
with information, body image, sexual functioning,
breast symptoms) limits our conclusions. Although
some outcomes were not considered appropriate
at baseline (such as decision regret, and prepara-
tion for decision-making), others were omitted to
limit burden for participants. Furthermore, our
study lacks observations of the interaction that took
place between patients and their physicians during
consultation (eg, by audio recordings of consulta-
tions). Adding such observations could provide
more detailed insights into the effect of the pDA
on the shared decision-making process.”" Strengths
of this study include the randomized controlled
trial design of our study, the long follow-up, the
high participation rate, and the low attrition rate.

For future studies, an even longer-term follow-
up assessment (>12 months) could provide more
insights into the effect of the pDA on outcomes
such as decision regret, satisfaction with breasts, and
satisfaction with reconstruction outcome, given the
lengthy recovery process of BR and additional pro-
cedures that are often required after BR. Also, an
extra assessment before consultation with a plastic
surgeon (and after pDA use) would allow to better
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distinguish effects of the pDA from the effects of
the consultation itself. This time point seems espe-
cially interesting, as our results show that patients
felt better prepared for consultation by the pDA.

CONCLUSIONS

Our findings indicate that both the online pDA
and the information leaflet are helpful for breast
cancer patients having to make a decision about
IBR. The online pDA better prepares patients
for consultation with their plastic surgeon and
decision-making than an information leaflet. Also,
the online format of the pDA more easily allows
for adaptions required by future developments in
BR options and scientific evidence, and for the
further tailoring of information to patients’ per-
sonal situation and information needs. Potential
benefits in cost-effectiveness of the pDA, includ-
ing decreased health care use, and the prefer-
ences among health care providers should be
further investigated. Altogether, we recommend
the pDA for use in clinical practice.
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