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ARTICLE INFO ABSTRACT

Keywords: Background: Ductal carcinoma in situ (DCIS) can progress to invasive breast cancer (IBC), but often never will. As
Ductal carcinoma in situ we cannot predict accurately which DCIS-lesions will or will not progress to IBC, almost all women with DCIS
Knowledge

undergo breast-conserving surgery supplemented with radiotherapy, or even mastectomy. In some countries,
endocrine treatment is prescribed as well. This implies many women with non-progressive DCIS undergo
overtreatment. To reduce this, the LORD patient preference trial (LORD-PPT) tests whether mammographic
active surveillance (AS) is safe by giving women with low-risk DCIS a choice between treatment and AS. For this,
sufficient knowledge about DCIS is crucial. Therefore, we assessed women’s DCIS knowledge in association with
socio-demographic and clinical characteristics.

Methods: LORD-PPT participants (N = 376) completed a questionnaire assessing socio-demographic and clinical
characteristics, risk perception, treatment choice and DCIS knowledge after being informed about their diagnosis
and treatment options.

Results: 66 % of participants had poor knowledge (i.e., answered <3 out of 7 knowledge items correctly). Most
incorrect answers involved overestimating the safety of AS and misunderstanding of DCIS prognostic risks.
Overall, women with higher DCIS knowledge score perceived their risk of developing IBC as being somewhat
higher than women with poorer knowledge (p = 0.049). Women with better DCIS knowledge more often chose
surgery whilst most women with poorer knowledge chose active surveillance (p = 0.049).

Discussion: Our findings show that there is room for improvement of information provision to patients. Decision
support tools for patients and clinicians could help to stimulate effective shared decision-making about DCIS
management.

Information provision
Shared decision making
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1. Introduction

Ductal carcinoma in situ (DCIS) is a potential precursor to invasive
breast cancer and accounts for approximately 13 % of newly diagnosed
breast (pre)malignancies in the Netherlands [1]. Current clinical treat-
ment guidelines recommend surgery, i.e., breast-conserving surgery,
almost always supplemented with radiotherapy, or even mastectomy
[2]. In some countries, additional endocrine treatment is also recom-
mended. However, available evidence suggests that as much as 80 % of
DCIS cases could be indolent (i.e., the lesion may never progress to
invasive breast cancer) [3-7]. To reduce overtreatment of women
diagnosed with low-risk DCIS, the LORD patient preference trial
(LORD-PPT) [8] is investigating whether active surveillance is a safe
alternative to conventional treatment (i.e., surgery with/without
radiotherapy). Women participating in the LORD-PPT are given a choice
between active surveillance and conventional treatment. However, as
there is no definitive evidence proving the safety of active surveillance
for DCIS compared to conventional treatment yet, this can be a complex
decision fraught with uncertainty for both patients and clinicians. Pa-
tients must process complex medical information shortly after having
received the diagnosis and make a subjective trade-off between the pros
and cons of conventional treatment vs. active surveillance. On the one
hand, if women forego treatment, they avoid the harms caused by sur-
gery and radiotherapy. On the other hand, not undergoing treatment can
cause anxiety and worry about the DCIS progressing to invasive breast
cancer. This can also negatively impact women’s quality of life. Which
option to choose depends on patients’ informed preferences. For women
to be able to effectively participate in decision making about DCIS
management, good knowledge about DCIS and the pros and cons of
surveillance and surgery with or without radiotherapy is needed.

Healthcare professionals play a key role in information provision. It
has been reported that healthcare professionals find it challenging to
explain to their patients, what DCIS is, its difference with invasive breast
cancer, and its potential prognostic implications [9]. Additional chal-
lenges are the use of consistent terminology to describe DCIS. In-
consistencies can cause confusion among patients, especially those with
low health literacy. It has repeatedly been reported in the literature that
DCIS knowledge among women diagnosed with DCIS is poor [10-16].
Misconceptions about what DCIS is and its potential prognostic conse-
quences are prevalent and associated with women experiencing more
confusion and worry about the diagnosis and treatment both in the
short- and long-term [10-16]. Furthermore, many women treated for
DCIS tend to overestimate their risk of (distant) recurrence [11-14,17].
Women who overestimated their risks more often reported frequent
worry and lower mental health [17]. Disparities in DCIS knowledge
were identified by education level, socioeconomic status, ethnicity, and
literacy [9]. Previous studies have shown that even among women who
undergo surgery (and other adjuvant treatments), worry about DCIS
recurrence or progression was one of the key factors that affect women’s
quality of life, with generally about a third of women reporting that they
experience moderate to high levels of anxiety or fear of recurrence [9,
18,19]. A complicating factor in decision-making for women with
low-risk DCIS is that there is uncertainty and divergent estimates of their
risk of developing invasive breast cancer.

In the context of the LORD-trial, women with low-risk DCIS are
making a choice that can have significant impact on their quality of life.
Women'’s participation in decision-making, particularly in the weighing
of the pros and cons of conventional treatment vs. active surveillance, is
key to choosing the option that best suits their individual situation. It is
important that the choice these women make, is based on adequate
understanding of what DCIS is and the potential consequences in the
short- and the long term of undergoing vs. foregoing treatment. Insights
into DCIS knowledge of women currently participating in the trial, can
help us identify knowledge gaps, opportunities to improve doctor-
patient communication, and unmet decision support needs. Therefore,
in the current study, we: 1) evaluated DCIS knowledge among women
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participating in the LORD-PPT and 2) assessed whether patient- and
disease-related factors are associated with women’s level of DCIS
knowledge.

2. Methods
2.1. Study population

The current study is embedded within the ongoing LORD-PPT for
which women are being recruited in 56 hospitals across the Netherlands.
Briefly, women can be included if: >45 years with an ASA 1-2 score,
diagnosed with unilateral DCIS without invasive component that is
grade 1 or 2, any size, ER-positive and HER2-negative detected through
screening. Women with symptomatic DCIS, a history of (breast) malig-
nancy or DCIS, and women (or family members) with a proven mutation
increasing the risk of breast cancer are excluded. Women eligible to
participate in the LORD trial are informed about their diagnosis and the
DCIS management options — including active surveillance if they choose
to participate in the LORD - by a breast surgeon and/or a nurse prac-
titioner/nurse specialized in breast cancer. Clinicians participating in
the LORD trial are not prescribed what to say to patients, they inform
patients about the diagnosis and treatment options as they would do as
part of care as usual. If the patient is interested to participate, they
receive written patient information about the LORD trial and generally
also a pamphlet with frequently asked questions about DCIS and the trial
designed by the patient advocates involved in the study. Patients may
also receive any additional informational brochures routinely provided
to patients at that specific hospital. Women eligible for the LORD-trial
who agree to participate and had completed the baseline question-
naire by June 17, 2022 were selected for the current study. The LORD-
trial was approved by the medical research ethics committee of the
Netherlands Cancer Institute (NL55612.031.16).

2.2. Procedures and measures

Information regarding patient characteristics, DCIS knowledge, and
DCIS management strategy choice were collected with the baseline
study questionnaire. Table 1 provides an overview and description of the
variables used in the current study. Patients received the baseline
questionnaire immediately after the consultation with their breast sur-
geon and/or nurse practitioner/nurse specialized in breast cancer in
which the diagnosis and DCIS management strategies had been dis-
cussed. Participants were instructed to complete the questionnaire
within one week of this consultation. Of the women participating in the
current study, 62 % returned their questionnaires within 2 weeks. The
average return rate for the baseline questionnaire of women partici-
pating in the larger LORD trial is approximately 89 %. Clinical data were
collected by trained data managers from patients’ electronic health re-
cords. For this study, information on DCIS grade and DCIS size was
extracted from the LORD-trial’s electronic data capture system (see
Table 1 for description).

2.3. Statistics

Descriptive statistics were used to describe the study population. In
total, eight respondents did not answer any knowledge items and were
excluded from all analyses related to DCIS knowledge. Chi square,
Fisher’s exact and Mann-Whitney U tests were used as appropriate to
investigate potential associations between patients’ level of DCIS
knowledge (dichotomized as: low vs. high level of DCIS knowledge) and
patient and disease characteristics (see Table 1 for overview of potential
predictors) and treatment choice (i.e., conservative treatment or active
surveillance). Two-sided P-values <0.05 are considered statistically
significant. The p-values were adjusted for multiple comparisons using
the Benjamini-Hochberg procedure to control the false discovery rate
[20]. All analyses were performed using IBM SPSS version 27.
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Table 1
Overview of measures.

Description

Operationalization for the
analyses

Outcome measure
DCIS knowledge

Potential predictors

Perception of risk of
developing
invasive breast
cancer

Socio-demographic
and psychological
characteristics

Knowledge was
measured using seven
statements based on the
DCIS knowledge
originally developed by
Bluman et al. [15] and
extended/revised by
Parikh et al. [16].
Patients were asked to
indicate whether each
statement is true or false.
1 . During a physical
examination, the
physician can always
feel the DCIS lesion.
(F)

. DCIS can spread to
other parts of the body
over time. (F)

. If left untreated, DCIS
can progress into
invasive breast cancer.
(¢}

. Women who have
had DCIS are more
likely to develop
invasive breast cancer
in the future than
women who have
never had DCIS. (T)

. DCIS can always be
detected on a
mammogram. (F)

. Women who have
had DCIS are more
likely to develop breast
cancer in the other
breast than women
who have never had
DCIS. (T)

. If a woman with DCIS
undergoes annual
mammography, any
growth of DCIS will
always be detected
before it can cause
harm. (F)

T = True; F= False

N

w

EN

9]

(=)}

N

Perception of breast
cancer risk compared to
general Dutch population
(categorical assessment)
is based on Lerman et al.
[21]

Perception of the risk of
developing invasive
breast cancer was
measured using a
multiple-choice question:
Compared with the average
woman of your age from
the Dutch population, you
think your risk of
developing invasive breast
canceris ...

Age

Respondents reported
their age at the time they
completed the
questionnaire.

Each correct answer was rated
with one point. If at least one
knowledge item had been
answered, other item(s) left
blank were considered
incorrect answers in the
analyses (proportion non-
response on knowledge items:
12 people did not answer
questions 2-4, 15 people did
not answer question 5, 11
people did not answer question
6, and 20 people did not answer
question 7).

The total number correct
answers were calculated

(min = 0 and max = 7). We next
dichotomized the score into:

- Low knowledge score = three
or fewer questions were
answered correctly

- High knowledge score = four
or more questions were
answered correctly

The cut-off is self-selected as no
validated cut-off exists and re-
flects the proportion of patients
who are able to correctly
answer more than half of the
seven questions.

Respondents could select one of
the following answering
categories lower: the risk is:

- Lower

- Equal

- Slightly elevated

- Moderately elevated

- Highly elevated

There is uncertainty in the
scientific literature regarding
the risk of developing invasive
breast cancer after DCIS.
Taking the width of estimates
into account, ‘slightly to
moderately elevated’ risk is
considered accurate perception
of risk.

Reported ages were categorized
as follows:

—45-54 years

—55-64 years

—65 years and older

Table 1 (continued)
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Description

Operationalization for the
analyses

Clinical
characteristics

Chosen DCIS
management
strategy

Education level
Educational level was
measured using a
multiple-choice question:
What is your highest
completed educational
level? Respondents were
provided with a list of
degrees as well as an
open text box if none of
the options provided
were applicable.
Tolerance of uncertainty
Tolerance of uncertainty
was measured using the
Uncertainty Intolerance
Scale (IUS) [22], which
consists of 12 items,
scored on a 5-point Likert
scale from completely
disagree to completely
agree.

Anxiety and depressions
level

Level of anxiety and
depression at diagnosis
was measured using the
Hospital Anxiety and
Depression Scale (HADS)
[23]. The HADS consists
of an anxiety (7 items)
and depression (7 items)
subscale. Here we report
the score of each subscale
separately.

DCIS grade

DCIS grade was defined
as grade one or grade two
following the WHO
classification of breast
tumors [24].

DCIS lesion size

Size was defined as the
largest diameter of the
span of suspicious
calcifications on
mammography.
Question used: Which
management option have
you chosen?

Respondents were
provided with multiple-
choice answering
options. Also, as the
questionnaire was
completed directly after
the consultation with the
surgeon, some patients
might not have made a
decision yet. They also
had the option to indicate
this and the option they
were leaning towards.
This information was
used to categorize chosen
management strategy if

Reported educational level was
categorized as follows:

- Low = elementary school,
secondary vocational education
- Moderate = high school, post-
secondary vocational education
- High = higher vocational
education or university

A total score was calculated by
adding the scores for all the
items together (minimum = 12
and maximum = 60). A data-
driven cut off was used in this
study as there is no official cut-
off for the IUS.

Here we defined high vs. low
intolerance of uncertainty as
follows:

- High tolerance = sum scores
>36 (i.e., 75 % of the maximum
achievable score)

- Low tolerance = sum scores
<36

According to the official cut offs
[23] an anxiety or depression
score of seven or lower is
considered “No clinical
anxiety/depression disorder”,
eight to ten is considered
“possible/mild clinical
anxiety/depression disorder”
and >10 is considered “clinical
anxiety/depression disorder”.
We categorized the sum score
as follows:

- Not elevated = sum score <10
- Elevated = sum score >11
The listed cut-offs apply to both
the anxiety and depression
scales.

Categorized as follows:

- Grade 1 (low grade)

- Grade 2 (intermediate grade)

Categorized as follows:
- Smaller than 20 mm
—20-49 mm

—50 mm or larger

Categorized as follows:

- Conventional

treatment = mastectomy or
breast conserving surgery with
radiotherapy or breast
conserving surgery without
radiotherapy

- Active surveillance = no
surgery, active surveillance for
10 years

(continued on next page)
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Table 1 (continued)

Description Operationalization for the

analyses

no final decision was
available at date of data
extraction (was necessary
for <10 women).

Trust in oncologist was
measured using the five-
item Trust in Oncologist
Scale (short form) by
Hillen et al. [25] scored
on a 5-point Likert scale
from completely disagree
to completely agree.

Trust in oncologist The score is calculated by

adding the score for the five

items together and dividing

that by five. This provides a

final rating between one and

five, with higher scores

reflecting greater trust.

- Low level of trust = scores
smaller than 3

- Neutral = scores between 3

and 4

- High level of trust = scores

greater than 4

3. Results

In total, questionnaire data was available of 376 women with low-
risk DCIS participating in the LORD-trial who had completed the DCIS
knowledge items. Median age was 59 years (range: 45-83) and educa-
tional level was evenly distributed (low: 35 %, moderate: 30 %, and
high: 35 %) (Table 2). Of participants for whom clinical data had been
collected at the time of data extraction, 46 % had grade 1 DCIS and 77 %
had small lesions (i.e., <20 mm). In total, 77 % chose active surveillance
as management strategy for their DCIS. Most participants (74 %) had a
high tolerance for uncertainty and 87 % had a high level of trust in their
surgical oncologist. Almost all participants reported that decision-
making about DCIS management strategy had been patient-driven (72
%) or shared (26 %).

3.1. RQ 1 level of DCIS knowledge

Overall, 249 out of 376 (66 %) participants had a low knowledge
score (i.e., three or fewer items out of seven correctly answered). Fig. 1
provides an overview of the overall percentage of (in)correct answers for
the individual items. The statement with the highest proportion of
incorrect answers was: 1) If a woman with DCIS undergoes annual
mammography, any growth of DCIS will always be detected before it can
cause harm (92 % incorrect answers). The knowledge statement with the
highest proportion of correct answers was: “During a physical examina-
tion, the physician can always feel the DCIS lesion” (false) (97 % was
correct). Fig. 2 provides an overview of the proportion of correctly
answered knowledge statements by whether women have low vs. high
DCIS knowledge. Women with a low DCIS knowledge score performed
significantly worse on all knowledge statements with the exception of
“During a physical examination, the physician can always feel the DCIS
lesion”. Most women in the high knowledge group poorly performed on
the statements: “Women who have had DCIS are more likely to develop
breast cancer in the other breast than women who have never had DCIS” and
“If a woman with DCIS undergoes annual mammography, any growth of
DCIS will always be detected before it can cause harm”. Finally, when
participants were asked to indicate whether their risk of developing
invasive breast cancer was lower, equal, or slightly, moderately or
highly elevated compared to the general Dutch population, most par-
ticipants indicated that they had either a lower/equal (43 %) or slightly/
moderately elevated (57 %) risk.

3.2. RQ 2 association between patient and disease related factors and
DCIS knowledge

We found two statistically significant associations. First, partici-
pants’ perception of their own breast cancer risk was associated with
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Table 2
Association between DCIS knowledge and patient and disease characteristics
(ncol (%))~

Participants ~ Low knowledge High knowledge p°
N =376 score n = 249 score n = 127
Age
45-54 years 132 (35) 79 (32) 53 (42) 0.293
55-64 years 124 (33) 86 (35) 38 (30)
65 years and 120 (32) 84 (34) 36 (28)
older
Education level
Low 132 (35) 88 (35) 44 (35) 0.605
Moderate 111 (30) 78 (31) 33 (26)
High 133 (35) 83 (33) 50 (39)
DCIS grade®
Grade 1 124 (46) 84 (46) 40 (44) 0.800
Grade 2 147 (54) 97 (54) 50 (56)
Missing 105 68 37
DCIS lesion size®
Smaller than 191 (77) 133 (80) 58 (72) 0.409
20 mm
20-49 mm 44 (18) 25 (15) 19 (24)
50 mm or larger 13 (5) 9(5) 4 (5)
Missing 128 82 46
Chosen DCIS management strategy
Conventional 84 (23) 46 (19) 38 (31) 0.049
treatment
Active 286 (77) 201 (81) 85 (69)
surveillance
Unknown 6 2 4
Tolerance of uncertainty
Low tolerance 97 (26) 62 (25) 35 (28) 0.605
High tolerance 278 (74) 187 (75) 91 (72)

Missing 1 0 1
HADS Anxiety level

Not elevated 317 (84) 215 (86) 102 (80) 0.286
Elevated 59 (16) 34 (14) 25 (20)

HADS Depression level

Not elevated 337 (90) 229 (92) 108 (85) 0.183
Elevated 39 (10) 20 (8) 19 (15)

DCIS = ductal carcinoma in situ; HADS = hospital anxiety and depression scale;
IQR = interquartile range.
Ncol = column percent and shows the proportion of observations in each row
from among those in the column.
Percentages do not always add up to 100 % due to rounding.

@ High proportion of missing as data collection from electronic patient records
had not yet been completed at the time of data extraction.

> p_value based on Chi-square, Fisher’s exact or Mann-Whitney test as
appropriate; p-value <0.05 considered significant. The p-values were adjusted
for multiple comparisons using the Benjamini-Hochberg procedure to control
the false discovery rate.

DCIS knowledge level (p-value: 0.049) (Table 2). More women with low
DCIS knowledge compared to those with high DCIS knowledge
perceived their risk of developing invasive breast cancer to be lower/
equal than the general Dutch population (49 % vs. 31 %). Second,
participants with low DCIS knowledge (81 %) more often chose active
surveillance compared to the participants with high DCIS knowledge
(69 %) (p-value: 0.049). No statistically significant association was
found between with DCIS knowledge and age, education level, trust in
oncologist, tumor characteristics or psychosocial characteristics.

4. Discussion

In the current study, we assessed DCIS knowledge among women
diagnosed with low-risk DCIS participating in the LORD-PPT. These
women made a choice between conventional treatment (i.e., surgery
with/without radiotherapy) and active surveillance (yearly mammo-
gram only) for DCIS. Overall DCIS knowledge was low for two-thirds of
participants. Most women gave incorrect answers to questions relating
to the safety of active surveillance and on the potential impact of a DCIS
diagnosis on the probability of experiencing invasive breast cancer in
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During a physical examination, the physician can always feel the DCIS lesion

DCIS can spread to other parts of the body over time

If left untreated, DCIS can progress into invasive breast cancer

Women who have had DCIS are more likely to develop invasive breast cancer in the future
than women who have never had DCIS

DCIS can always be detected on a mammogram

Women who have had DCIS are more likely to develop breast cancer in the other breast than
women who have never had DCIS

If a woman with DCIS undergoes annual mammography, any growth of DCIS will always be
detected before it can cause harm

The Breast 77 (2024) 103764

32%

89%

® % correct answers % % incorrect answers

Fig. 1. Overall percentage (in)correct answers on the DCIS knowledge items (N = 376) DCIS = ductal carcinoma in situ.

During a physical examination, the physician can always feel the DCIS lesion

DCIS can spread to other parts of the body over time

If left untreated, DCIS can progress into invasive breast cancer

Women who have had DCIS are more likely to develop invasive breast

cancer in the future than women who have never had DCIS

DCIS can always be detected on a mammogram

Women who have had DCIS are more likely to develop breast cancer in the

other breast than women who have never had DCIS

If a woman with DCIS undergoes annual mammography, any growth of DCIS

will always be detected before it can cause harm

95%

11%

JOD a4
9%

JR 29%

v - 00

Q2% = High DCIS knowledge
(%correct answers)

PR 21%

J 2% L Low DCIS knowledge

(%correct answers)

Fig. 2. Percentage (in)correct answers on the DCIS knowledge items by level of DCIS knowledge (N = 376) DCIS = ductal carcinoma in situ.

the future. Higher perceived breast cancer risk was associated with
better DCIS knowledge. In addition, women with better DCIS knowledge
more often chose conventional treatment. Education level, age at diag-
nosis, trust in oncologist, tolerance for uncertainty and all clinical
characteristics considered were not associated with DCIS knowledge in
our sample.

The high proportion of participants with low scores on knowledge in
our study population is in line with previous studies assessing DCIS
knowledge [15,16]. The observation that DCIS knowledge is associated
with choice of DCIS management strategy and that more women in the
low knowledge group chose to forego treatment raises the question
whether women had made informed choices? If they had not, is that
concerning? From an ethical perspective it is always important that
patients are adequately informed to make treatment decisions. Partici-
pants in our study population perceived high decisional control, i.e.,

shared or patient-driven decision making. If such decisions are made
without sufficient understanding of the disease and the treatment op-
tions, patients might be more likely to experience decisional regret and
distress when unexpected negative outcomes occur (e.g., progression of
the DCIS lesion). We do not yet have sufficient follow-up for the women
in our sample to assess the impact of decision-making on these out-
comes. However, the literature suggests that these are valid concerns.
Our findings also highlight a need for a patient decision aid alongside
information provision by healthcare professionals to help patients
become better informed on such a complex topic. Studies assessing
women’s experiences have consistently identified knowledge gaps and
misperceptions as a source of distress and elevated worry/anxiety
among women treated for DCIS [15-19,26]. Rosenberg et al. reported
based on data from a large cohort of US-based women that in general, a
DCIS diagnosis was perceived as confusing and distressing and that
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treatment decisions regularly seemed to be made despite patients having
a limited/incomplete understanding of the disease, its risks, and the pros
and cons of different treatment options [10]. Women reported experi-
encing significant uncertainty associated with knowledge gaps as well as
persistent decisional regret even a long time after they had undergone
treatment for DCIS [10]. For women with low-risk DCIS as well as the
healthcare professionals treating them, there currently is much uncer-
tainty. Yet, in spite of all the unknowns, treatment decisions must be
made. Communicating the available information to patients effectively
could help them make better informed decisions, cope better with the
uncertainty, and limit decisional regret.

We found an association between DCIS knowledge and perception of
the risk of developing invasive breast cancer compared to the general
Dutch population. Particularly the women in the low knowledge level
group seemed to have a strong trust in the safety of the active surveil-
lance approach. We also observed that the women in the low DCIS
knowledge group (81 %) significantly more often chose active surveil-
lance compared to the women in the high knowledge group (69 %).
These findings suggest that greater awareness of the uncertainties
associated with DCIS and the treatment options might influence
women’s risk perception and by extension choice of DCIS management
strategy. We do not have the data to disentangle these observed re-
lationships further. However, our findings suggest that it is important to
pay attention to information provision about potential risks associated
with a DCIS diagnosis and the different options women have to manage
their DCIS. Efforts are ongoing to improve estimation of the outcomes
relevant for women with DCIS to allow healthcare professionals to
continue to improve information provision to patients.

It is important to note that the knowledge scores we observed in this
study need not reflect the quality of information provided by healthcare
professionals or in the LORD trial but do highlight that there is room for
improvement. Many factors could have influenced what knowledge
women retained and to what extent they understood the complexities of
DCIS and the available treatment options. Interestingly, having a higher
educational level was not associated with higher knowledge scores in
our sample. Perhaps comprehension of the information provided is not
the only or most crucial aspect in patients’ decision making. Women’s
perception of their healthcare provider’s preference for management
strategy might play a key role in their choice. Thus, if there is a
perceived preferred option by an expert (i.e., their doctor) there might
be less impetus to actively listen to all the complex medical information.
In such instances patients might not have processed as much of the in-
formation they received as they would have if they had to weigh the
options without a perceived recommendation by their doctor. Unfortu-
nately, consultations were not observed or recorded, thus, we do not
have insights into their content, or the quality of the information pro-
vided. To our knowledge there are no studies evaluating the content of
the consultation on DCIS treatment we can draw on. But studies have
shown that unintended steering during doctor-patient consultations is
common [27-29]. There is a need to carry out studies to assess the
quality of information provision during doctor-patient consultations on
DCIS to be able to identify areas requiring improvement so that we can
provide support more effectively to both healthcare professionals and
patients.

Our study provides important insights into the level of DCIS
knowledge among women with low-risk DCIS who were given a choice
between conventional treatment and active surveillance in the context
of a patient preference trial. Key strengths of our study are the large
sample size, and that DCIS knowledge was measured within a short time
after the consultation in which patients received information about their
DCIS diagnosis and treatment options. Our study also has some limita-
tions. Although we used a DCIS knowledge questionnaire that is based
on a questionnaire that had been used in previous studies [15,16], the
way in which some of the knowledge items are formulated could have
caused problems with interpretation leading to incorrect answers,
particularly the use of the term “always” in the statements. For example,
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the item “If a woman with DCIS undergoes annual mammography, any
growth of DCIS will always be detected before it can cause harm”; if re-
spondents overlooked the term “always” this could lead to an incorrect
interpretation of the statement. Yet, it is important to note that in our
data women who incorrectly answered the item listed above, tended to
also answer other items zooming in on potential risks of active surveil-
lance incorrectly and in the same direction. Also, defining what is
essential DCIS knowledge is subjective. Arguably, other relevant
knowledge components might have been missed. Further, although all
patients should have received the flyers with frequently asked questions
about DCIS, we cannot be sure all participants received it. Finally, we
used a categorical variable to assess risk perception. This measurement
might be a little less sensitive than asking participants to provide a
numerical risk estimate.

In conclusion, our findings underscore that there is room for
improvement regarding information provision. Decision support tools
(e.g., a patient decision aid and communication guides for clinicians)
can help healthcare professionals facilitate informed decision-making
about DCIS management [30]. For the Dutch context there is not yet a
decision aid for women with DCIS [31]. This need is particularly urgent
in the Dutch context as the high accrual into the LORD-PPT and par-
ticipants’ marked preference for active surveillance suggests that if
proven safe, active surveillance is likely to become part of the standard
of care for women with low-risk DCIS.
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