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Background: Ongoing clinical trials are investigating the role of observation for ductal carcinoma  
in situ (DCIS). The objective of this study was to assess breast specialist’s opinions on observing DCIS and 
recruitment to trials that involve observation of DCIS. 
Methods: A cross-sectional survey assessing physician opinions on observation of DCIS and knowledge of 
DCIS recurrence rates was administered to physicians practicing at breast centers accredited by the National 
Accreditation Program for Breast Centers (NAPBC) from 2018-2019. 
Results: Three hundred and seventy-nine out of 603 NAPBC centers (63%) participated and 979 out 
of 1,761 (56%) physicians responded. Three hundred (32%) were medical oncologists, 316 (33.7%) were 
radiation oncologists and 322 (34.3%) were surgeons. Only 301 (31.1%) physicians were categorized into 
the high knowledge group. In total, 659 physicians (70.7%) estimated that <20% of their patients could be 
initially observed and 746 (76.5%) felt it would be somewhat to very difficult to recruit patients to a DCIS 
observation trial. The top three most important reasons for not participating in a DCIS observation trial 
were: concerns for high risk of disease progression (n=540, 57.0%), worry about tumor upstaging seen with 
surgery (n=422, 44.3%) and patient unwillingness to consent (n=401, 42.6%). On multivariable analysis, 
there were no physician or knowledge factors associated with comfort level of observing low-grade or 
estrogen receptor positive DCIS.
Conclusions: Many physicians are hesitant to observe patients with DCIS. Knowledge levels about 
recurrence rates with DCIS are low but knowledge level was not associated with physician comfort level in 
putting patients on DCIS observation trials.
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Introduction

Recently, there has been considerable attention to the 
over-diagnosis and overtreatment of low-grade ductal 
carcinoma in situ (DCIS) lesions that may never progress 
to invasive cancer, as a result of breast cancer screening (1).  
Furthermore, it is estimated that <1% of patients with 
DCIS will develop metastatic disease and/or death from 
their disease (2). Because the natural history of DCIS has 
not been fully elucidated, the current standard of care for 
low-grade DCIS is aggressive locoregional control with 
surgical resection and possible radiation therapy. However, 
many clinicians and researchers have proposed that this 
treatment paradigm is overtreatment of DCIS and may not 
be necessary for all cases of DCIS (1,3). 

Several large trials are examining the role of surgery 
and radiation therapy in the treatment of lower risk DCIS 
lesions. These trials all involve randomization of low-grade 
DCIS patients to observation versus standard treatment. 
The LORIS (Low Risk DCIS) trial is currently open in the 
United Kingdom and includes women with grade 1 to 2 
DCIS (4,5). The LORD (Management of Low-Risk DCIS) 
trial from the Netherlands, which is now closed to accrual, 
includes women older than 45 who have nuclear grade 1 
DCIS (6). The COMET (Comparison of Operative versus 
Monitoring and Endocrine Therapy) trial from the United 
States includes women 40 years or older who have grade 
I or grade II, estrogen receptor (ER) and/or progesterone 
receptor (PR) positive DCIS. In the COMET trial, women 
under active surveillance can also be treated with endocrine 
therapy per their physician’s discretion (7). Recruitment 
to LORIS and COMET are ongoing and results from all 
three of these trials are not expected for many years. Trials 
such as these that randomize patients to a surgical versus 
nonsurgical intervention typically face many challenges, as 
providers and patients are not able to be blinded to their 
treatment arm. Nonetheless, COMET has accrued over 
600 patients. 

Physicians play a crucial role in patient recruitment 
clinical trials. They are often the first person to introduce 
a clinical trial to eligible patients. To understand different 
breast specialist’s opinions on this paradigm shift to observe 
DCIS, we conducted a survey of physicians working at 
accredited breast centers across the country from 2018 
to 2019. We assessed three different types of physician 
specialties that have the most contact with newly diagnosed 
breast cancer patients: surgeons, medical and radiation 
oncologists. We first assessed physician’s knowledge about 

local and distant recurrence rates of DCIS stratified by 
different types of surgeries. Next, we assessed physician’s 
opinions about observing DCIS and for which types of 
patients they would be comfortable observing. Lastly, we 
assessed physician opinions on putting patients on DCIS 
observation trials. We examined whether there were any 
physician demographic or knowledge factors associated 
with physician’s willingness to recruit patients to DCIS 
observation trials. Of note, this study was conducted prior 
to the COVID-19 pandemic and does not reflect physician 
opinions of observation of DCIS during the pandemic. 
We present the following article in accordance with the 
STROBE reporting checklist (available at https://abs.
amegroups.com/article/view/10.21037/abs-22-1/rc).

Methods

Study design and participants

A multidisciplinary, physician-based cross-sectional 
survey was designed specifically for physicians working at 
accredited hospitals and cancer centers by the National 
Accreditation Program for Breast Centers (NAPBC). 
NAPBC accredited programs have site-visit approved well-
functioning multidisciplinary teams and have shown to 
provide superior care to non-accredited programs (8). The 
survey was distributed to NAPBC-accredited centers from 
2018 to 2019, and if completed, would fulfill 1 of 2 annual 
quality improvement (QI) projects that was required (as per 
Standard 6.1, https://www.facs.org/quality-programs/napbc) 
for accreditation. In order to have a balanced composition 
of physician specialties, the respondents’ instructions 
stipulated that each NAPBC center had to return the 
completed survey from one of each of the following 
physician subspecialties that take care of patients with breast 
cancer: medical oncology, radiation oncology, and surgery 
(general or surgical oncology). All duplicate surveys were 
excluded. This study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study was 
approved by the Institutional Review Board of NorthShore 
University Health System (No. IRB17-0497) and individual 
consent for this study was waived.

Response rate

The survey was distributed to all NAPBC breast centers 
across the United States that were accredited at the time 
of initiating this study (n=603). Physician response rates 

https://abs.amegroups.com/article/view/10.21037/abs-22-1/rc
https://abs.amegroups.com/article/view/10.21037/abs-22-1/rc
https://www.facs.org/quality-programs/napbc


Annals of Breast Surgery, 2023 Page 3 of 10

© Annals of Breast Surgery. All rights reserved. Ann Breast Surg 2023;7:21 | https://dx.doi.org/10.21037/abs-22-1

were calculated by multiplying the number of centers by 
the required number of physician surveys per center (2 × 
number of centers) for the denominator, and total surveys 
returned minus duplicate surveys for the numerator. 
Facility response was calculated as the number of centers 
that participated in the survey divided by the total number 
of centers the survey was sent to. Duplicated surveys or 
surveys missing over 50% of responses were excluded from 
the analysis.

Development of the survey

Question topics were initially developed by investigators 
and then beta-tested through the University of Chicago 
Survey Lab who conducted conversational interviews with 
three surgeons, one medical oncologist and one radiation 
oncologist about the survey questions. The survey then 
consisted of an 11-item ad hoc questionnaire that covers 
physician opinions, observation of DCIS, reasons to not 
observe DCIS and comfort level in observing DCIS (see 
supplemental material for a copy of the survey, available at: 
https://cdn.amegroups.cn/static/public/abs-22-1-1.pdf). 

Physician and facility characteristics

Self-reported data from each physician on specialty, gender, 
age, years in practice and number of patients with breast 
disease seen per week was collected. Location of physician 
practice was aggregated into Northeast, Midwest, South 
and West regions of the country and annual case load 
and type of center (free standing, hospital based, group 
practice). Affiliation with a medical school was recorded for 
each facility.

Physician knowledge of recurrence rates with DCIS

Physicians were asked to give their best estimate of local 
recurrence of DCIS with breast conserving therapy (BCS) 
alone, BCS plus radiation, or mastectomy, and distant 
recurrence risk with or without surgery (five questions 
total). Correct answers for the local recurrence risk (LRR) 
at 10 years for lumpectomy with radiation was 5–10%; LRR 
at 10 years for lumpectomy without radiation was 20–30%, 
LRR at 10 years after mastectomy was <5% and distant 
recurrence risk 1–2% with surgery. A composite score 
was collected including all the aforementioned knowledge 
questions except knowledge regarding the 10-year distant 

recurrence risk for DCIS patients with no treatment since 
literature on this risk is lacking. Knowledge was classified as 
a composite score such that “high” knowledge was defined as 
answering three or four out of four questions correctly and 
“low” knowledge as zero to two questions answered correctly. 

Physician opinions 

To gauge physician opinion on their comfort level with 
observing DCIS, physicians were asked to estimate the 
proportion of their patients they feel would qualify for 
observation and the level of evidence to support observation 
of DCIS (strong, moderate,  weak/l imited and no 
evidence). Physicians were asked about their comfort level 
(comfortable, neutral, uncomfortable) in observing different 
case scenarios of DCIS (low/high grade, ER positive/
negative, >70 years old with high- or low-grade DCIS, 
>3 cm, <40 years old). Physicians were asked how easy or 
difficult it would be to put patients on a DCIS observation 
trial and reasons why they would not participate in a DCIS 
observation trial. 

Statistical analysis 

Survey responses were summarized using descriptive 
statistics. Physician knowledge was treated as a composite 
score of “high” knowledge and “low” knowledge defined 
by the number of correct answers to questions about DCIS 
recurrence rates. A multivariable logistic regression model 
adjusting for physician age, gender, specialty type, number 
of breast patients seen per week and years in practice 
and physician knowledge, was conducted to examine 
factors associated with higher composite knowledge 
about DCIS recurrence. A model incorporating the same 
aforementioned demographic and knowledge factors 
was conducted to assess factors associated with physician 
opinion on how easy it would be to put a DCIS patient on 
a clinical trial of observation. Missing data were excluded 
from analysis. All statistical analyses were performed using 
SAS 9.4 (SAS Institute Inc., Cary, NC, USA). A P value 
<0.05 was considered statistically significant.

Results

There were 379 out of 603 (63%) NAPBC centers that 
participated in the study, with 979 out of 1,761 (56%) of 
physicians responding to the survey. 

https://cdn.amegroups.cn/static/public/ABS-22-1-supplementary.pdf
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Table 1 Demographics of survey responders

Demographics No. %

Physicians (N=968)

Age (years)

30–39 161 17.9

40–49 299 33.2

50–59 270 30.0

≥60 171 19.0

Gender

Female 478 51.5

Male 450 48.5

Physician type

Breast surgeon 322 34.3

Medical oncologist 300 32.0

Radiation oncologist 316 33.7

Number of years in practice

<5 127 13.7

5–9 156 16.8

10–15 187 20.2

16–20 133 14.3

>20 325 35.0

Number of breast patients seen per week

<10 226 24.3

10–29 347 37.3

30–49 175 18.8

≥50 182 19.6

NAPBC centers (N=379)

Center type

Free-Standing 5 3.3

Free-Standing with Hospital Affiliation 26 17.0

Group Practice 6 3.9

Hospital Based 114 74.5

Affiliated with a medical school 46 12.1

Region

Northeast 86 22.7

Midwest 120 32.7

South 121 31.9

West 51 13.5

International 1 0.3

Table 1 (continued)

Table 1 (continued)

Demographics No. %

Annual number of breast cancer cases

0–300 145 68.1

301–600 41 19.3

>600 27 13.0

NAPBC, National Accreditation Program for Breast Centers; No., 
number; %, proportion of physicians who chose the response.

Demographic data

The demographic data of the responders are listed in Table 1. 
Approximately 51% of the responders were <50 years old, 
and 51.5% of the responders were female. Three hundred 
(32%) were medical oncologists, 316 (33.7%) were radiation 
oncologists, and 322 (34.3%) were surgeons. 

Physician knowledge of recurrence rates with DCIS 

Physicians were asked to estimate local and distant 
recurrence risks of DCIS by surgery type (Figure 1). There 
were 301 (31.1%) physicians who were categorized into the 
high knowledge group and 643 (66.4%) physicians in the 
low knowledge group. Five hundred and fifty-four (59.6%), 
380 (40.9%), and 755 (81.2%) physicians answered correctly 
questions about LRR at 10 years after lumpectomy with 
radiation, lumpectomy without radiation and mastectomy, 
respectively. Five hundred and twenty-six (56.9%) 
physicians correctly stated the distant recurrence risk would 
be 1–2% with surgery, while 256 (28.4%) stated it would be 
>5% without treatment. Knowledge about recurrence rates 
with and without surgery or radiation varied by physician 
type (Table S1). A knowledge question regarding the  
10-year distant recurrence risk for DCIS patients with no 
treatment was not included when determining composite 
knowledge, as there has been no significant data on this in 
the literature. A multivariable model showed that physician 
type, years in practice and physician gender were associated 
with a higher knowledge level (Table S2).

Physician opinion on observation of DCIS

When asked what physicians call DCIS during their patient 
consultations, 727 (76.9%) physicians refer to it as “non-
invasive cancer”, while 159 (16.8%) refer to it as “cancer”. 
Three hundred and eighty-three (41.1%) physicians felt 

https://cdn.amegroups.cn/static/public/ABS-22-1-supplementary.pdf
https://cdn.amegroups.cn/static/public/ABS-22-1-supplementary.pdf
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that there was strong or moderate evidence to support 
observation of DCIS, 50 (55.8%) felt there was weak to 
limited evidence and 29 (3.1%) responded that there was no 
evidence. Physicians were asked what proportion of their 
DCIS patients could undergo initial observation with no 
surgery or radiation therapy (Table 2). Three hundred and 
fifty-seven (57.5%) physicians felt that less than 20% of 
their patients with DCIS could potentially be treated with 
initial observation. Physicians were then asked about their 
comfort level in initially observing different case scenarios 

of DCIS rather then immediately treating these patients 
(Table 3). Physicians felt most comfortable observing DCIS 
was low-grade DCIS (n=326, 35.24%), and they felt the 
most uncomfortable observing high-grade DCIS (n=906, 
97.31%).

Physician opinions on clinical trials of observation of DCIS

Seven hundred and forty-six (76.5%) physicians felt it would 
be somewhat to very difficult to recruit patients to a DCIS 
observation trial and 212 (22.1%) stated it would be very 
or fairly easy. Physicians were asked for reasons why they 
might not participate in a DCIS observation trial (Table 4).  
The highest proportion of physicians (n=540, 57.0%) felt that 
“high risk of disease progression” was the most important 
major reason to not participate in a DCIS observation trial.

A mult ivar iable  model  adjust ing for  physic ian 
demographic factors and composite knowledge about 
DCIS recurrence rates did not find an association between 
any physician factors and physician opinion on how easy 
it would be to put DCIS patients on a clinical trial of 
observation (Table S3). 

Discussion

This is the first study since randomized trials of DCIS 
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Figure 1 Physician knowledge of local and distant recurrence rates of ductal carcinoma in situ stratified by surgery type.

Table 2 Physicians’ opinions on proportion of DCIS patients that 
could undergo observation

Survey question and responses No. %

Regardless of current protocols, for what proportion of your 
DCIS patients do you think initial observation has the potential 
to be as or more appropriate than immediate treatment

None 81 13.0

Less than 20% 357 57.5

21–40% 131 21.1

41–60% 40 6.4

>60% 12 1.9

DCIS, ductal carcinoma in situ; No., number; %, proportion of 
physicians who chose the response.

https://cdn.amegroups.cn/static/public/ABS-22-1-supplementary.pdf
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Table 3 Physicians’ comfort level in observing different case 
scenarios of DCIS

Survey question and responses No. %

Please rate your comfort level in initially observing rather than 
immediately treating the following patients with DCIS

High-grade DCIS

Comfortable 15 1.61

Neutral 10 1.07

Uncomfortable 906 97.31

Low-grade DCIS

Comfortable 326 35.24

Neutral 223 24.11

Uncomfortable 376 40.65

Patient over 70 years old with high- or low-grade DCIS 

Comfortable 217 23.41

Neutral 261 28.16

Uncomfortable 449 48.44

DCIS greater than 3 cm

Comfortable 15 1.61

Neutral 51 5.48

Uncomfortable 865 92.91

DCIS patient under 40 years old

Comfortable 16 1.71

Neutral 21 2.25

Uncomfortable 896 96.03

ER negative DCIS

Comfortable 25 2.68

Neutral 91 9.76

Uncomfortable 816 87.55

ER positive DCIS

Comfortable 215 23.09

Neutral 287 30.83

Uncomfortable 429 46.08

DCIS, ductal carcinoma in situ; ER, estrogen receptor; No., 
number; %, proportion of physicians who chose the response. 

Table 4 Physicians’ reasons to not participate in a DCIS observation 
trial 

Survey question and responses No. %

Below are reasons why some doctors would not l ikely 
participate in a clinical trial of initial observation for DCIS. Which 
of these are reasons you might choose not to participate?

High risk of disease progression

Major reason 540 57.0

Minor reason 280 29.5

Not a reason 128 13.5

Patients would not consent

Major reason 401 42.6

Minor reason 325 34.5

Not a reason 215 22.8

Unsure of how to explain active surveillance to patients

Major reason 81 8.6

Minor reason 266 28.2

Not a reason 596 63.2

Medical center would not support observation of DCIS

Major reason 71 7.5

Minor reason 228 24.2

Not a reason 643 68.3

Going against standard of care

Major reason 286 30.1

Minor reason 333 35.1

Not a reason 330 34.8

Worry about tumor upstaging seen with surgery

Major reason 422 44.3

Minor reason 388 40.8

Not a reason 142 14.9

DCIS, ductal carcinoma in situ; No., number; %, proportion of 
physicians who chose the response.

observation were launched to examine physician opinions 
about observation of DCIS and recruitment to clinical 
DCIS observation trials. The majority of physicians stated 

that about a fifth of their patients could be observed and 
that it would be difficult to recruit patients to a DCIS 
observation study. Unfortunately, we were not able to 
identify any actionable physician or knowledge factor 
that could be modified in the future to increase physician 
comfort level in putting patients on DCIS observation 
trials. However, our study does illustrate some interesting 
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points about physician attitudes toward the observation of 
DCIS. 

Physicians did report they were comfortable observing 
some cases of DCIS and most of these cases would have 
partially qualified for inclusion criteria for the COMET 
trial; however, we did not specify combinations of these 
factors which are required to enroll into COMET. 
Approximately a third of physicians felt comfortable 
observing low-grade DCIS and a quarter felt comfortable 
observing ER positive disease. These are both criteria for 
eligibility for the COMET trial. Physicians were aligned 
with factors that would exclude a patient from the COMET 
trial; over 85% of physicians were not comfortable 
observing either high-grade DCIS, DCIS in a young 
woman or ER negative DCIS, which are all exclusion 
criteria for the COMET trial. However, over 90% of 
physicians were not comfortable observing DCIS larger 
than 3 cm, but size is not necessarily an exclusion factor for 
participation in the COMET provided the entire area has 
been properly sampled.

Although knowledge was not independently associated 
with physician opinion on how easy it would be to put 
patients on a clinical trial, our study did show some 
knowledge deficits regarding DCIS recurrence rates. 
Nearly 20% of physicians responded that the LRR after 
mastectomy for DCIS was >5%, but several large studies 
and meta-analyses have demonstrated that the LRR is ~1% 
(9,10). Nearly a third of physicians answered that the distant 
recurrence risk of DCIS was >5% with no treatment. 
However, recent studies have shown low distant recurrence 
risks with DCIS. A retrospective review of patients with 
DCIS in the National Cancer Institute Surveillance, 
Epidemiology, and End Results (SEER) database, the  
10-year breast cancer-specific survival for patients with low-
grade DCIS was essentially the same between those who 
had surgery and those who did not (P value =0.95) (11). 
Surgeons and radiation oncologists had higher knowledge 
scores then medical oncologists despite adjusting for 
demographic factors, but it is not clear why we saw this 
finding. 

The main reason survey responders selected to not 
participate on a clinical trial of observation of DCIS was 
worry about disease progression. Recent data on how many 
observed DCIS cases will progress to invasive disease is 
scant and may explain why physicians are worried about 
tumor progression. A study from 1995 and updated in 2005 
demonstrated that 11 out of 28 women with low-grade 
DCIS that underwent biopsy alone eventually developed 

invasive cancer with 30-year follow-up (12,13). A Nurses 
Health Study from 2005 showed that those with DCIS that 
was not treated beyond the diagnostic biopsy were 13 times 
more likely to develop invasive cancer then those with non-
proliferative disease regardless of grade of the DCIS (14). 
Many of the current DCIS observation trials, including the 
COMET trial, have strict inclusion criteria that may be less 
likely to be associated with disease progression that were 
not included in some of the aforementioned studies such 
as mammographic and biopsy criteria, ER positive disease 
or absence of microinvasion. One large study suggests 
that an increase in the development of invasion may occur 
with delays in treatment but this study included all types of 
DCIS, not the selected group of patients who are candidates 
for the DCIS observation trials (15). A more recent analysis 
of SEER found that patients with DCIS who were greater 
than 70 years old did not have a decreased future risk 
of invasive cancer when they were treated with surgery 
or surgery with radiation, compared to those not who 
had no local treatment (16). Models have shown that the 
progression of DCIS to invasive breast cancer may not be 
linear, and that only 14% to 50% of untreated DCIS lesions 
will progress to invasive cancer (17). Indeed, it has been 
suggested by some to define low-grade DCIS as an indolent 
lesion that behaves more like atypia (1,18). A recent study 
of 59 DCIS cases that were observed for 6 months on 
letrozole showed that 10% had invasive disease at resection 
but 15% had no residual DCIS. This may suggest that some 
DCIS lesions will respond to hormonal therapy alone and 
not require surgery (19). Patients on the COMET trial who 
are observed are given hormonal therapy, so it remains to 
be seen if this trial will show similar low disease progression 
rates as the aforementioned study. Furthermore, ongoing 
DCIS observation trials will determine which DCIS factors 
are associated with a low risk of tumor progression and 
which patients can safely be observed for the time period of 
the trial. 

Another major concern of observing DCIS was tumor 
upstaging of DCIS lesions seen at surgical excision. Several 
studies have shown tumor upstaging rates of 8% to as high 
as 59%, with the average around 26% (20-22). A meta-
analysis in 2011 of 52 studies and 7,350 DCIS cases showed 
a tumor upstage rate of 26% (23). The majority of these 
tumors are upstaged to small invasive cancers and factors 
associated with upstaging are exclusion criteria for DCIS 
observation trials such as COMET (23). One recent study 
that examined tumor upstage rates of patients who qualitied 
for the COMET, LORIS and LORD trials showed upstage 
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rates of only 6–10% whereas another study showed upstage 
rates of 20% for patients qualifying for the LORIS trial 
(24,25). Many studies have demonstrated certain factors 
that can help physicians anticipate which DCIS tumors 
may be upstaged. Several studies have demonstrated that a 
palpable mass, larger size of lesion (>2 cm) and higher grade 
were associated with increased risk of upstaging, along 
with physician suspicion (22,26). Jakub et al. developed a 
validated nomogram, which utilizes biopsy grade, palpable 
mass, multicentricity, and size to help predict which 
DCIS tumors have an increased risk of upstaging (27). In 
this model, tumor upstaging for DCIS lesions that fulfill 
inclusion criteria for COMET was low: 7.4–14% for low-
grade DCIS and 12–14% for ER positive DCIS (22,27). 
Certainly, more sensitive factors such as imaging biomarkers 
or other biologic markers that can better predict tumor 
upstaging with DCIS are needed then relying purely on 
clinical factors. 

There are limitations to our study. This survey is 
inherently observational and is subject to bias. While 
limiting the questions to encourage a higher response rate, 
we may not have other reasons for physician discomfort 
with observing DCIS that are not captured in this survey. 
In addition, the survey does not address patient attitudes 
toward participating in DCIS observation trials, which 
also can impact clinical trial recruitment. Just over 40% 
of physicians did report that patients not consenting to a 
DCIS observation trial was a major reason to not place a 
patient on trial. 

During the start of the COVID-19 pandemic in the 
United States, a consortium of experts from several cancer 
focused organizations released guidelines for the triage and 
prioritization of the surgical and nonsurgical management 
of patients with invasive breast cancer and DCIS (28). 
Patients with DCIS were generally placed in the Priority 
C group, meaning that their surgery could be delayed until 
after the COVID-19 pandemic. It will be interesting to see 
the number and type (hormone status, grade, etc.) of DCIS 
cases that were delayed during this time, the impact of 
these delays, and if it will change physician opinions about 
observing DCIS in the future. 

In conclusion, we have shown that physicians who treat 
breast cancer patients from different practice backgrounds 
have a certain comfort level for observing DCIS, although 
for only a select group of patients. The majority of physicians 
currently do not feel there is strong enough data to support 
observing DCIS. Concerns about tumor progression and 
tumor upstaging with DCIS observation remain paramount 

concerns amongst physicians and ongoing trials and 
future studies will need to address these issues to convince 
physicians that some DCIS cases can be safely observed. 
Efforts to increase physician knowledge about recurrence 
rates with DCIS are needed but may not necessarily change 
physician recruitment to DCIS observation trials.
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Table S1 Response to knowledge questions stratified by physician type

Survey knowledge questions and 
responses

Medical oncologist (n=300) Radiation oncologist (n=316) Surgeon (n=313)
P value

No. % No. % No. %

What is your best guess of the 10-year local recurrence risk for DCIS patients undergoing:

Lumpectomy without radiation <0.0001

<10% 85 29.62 17 5.56 32 10.22

10–19% 127 44.25 115 37.58 103 32.91

20–30% 67 23.34 158 51.63 148 47.28

31–40% 5 1.74 14 4.58 24 7.67

>40% 3 1.05 2 0.65 6 1.92

Lumpectomy with radiation <0.0001

<5% 126 43.90 72 23.45 58 18.53

5–10% 137 47.74 188 61.24 220 70.29

11–15% 13 4.53 39 12.70 25 7.99

16–20% 9 3.14 7 2.28 7 2.24

>20% 2 0.70 1 0.33 3 0.96

Mastectomy 0.0196

<5% 241 84.56 237 76.70 263 84.03

≥5% 44 15.44 72 23.30 50 15.97

What is your best guess of the 10-year distant recurrence risk for DCIS patients undergoing:

Surgery 0.0214

<1% 82 28.77 66 21.50 64 20.65

1–2% 139 48.77 189 61.56 190 61.29

3–5% 48 16.84 44 14.33 42 13.55

>5% 16 5.61 8 2.61 14 4.52

No treatment for DCIS 0.0068

<1% 30 10.87 28 9.24 21 6.98

1–2% 85 30.80 110 36.30 80 26.58

3–5% 88 31.88 101 33.33 95 31.56

>5% 73 26.45 64 21.12 105 34.88

DCIS, ductal carcinoma in situ.
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Table S2 Multivariate analysis of physician factors and high knowledge score

Variables OR
95% CI

P value
Lower limit Upper limit

Physician type

Medical oncologist (ref.) – – – –

Radiation oncologist 1.866 1.237 2.813 0.0029

Surgeon 2.100 1.442 3.058 0.0001

Years in practice

<5 (ref.) – – – –

5–9 2.030 1.068 3.859 0.0308

10–15 1.936 0.899 4.172 0.0916

16–20 2.309 0.964 5.532 0.0605

>20 3.180 1.254 8.061 0.0148

Number of patients seen per week

<10 – – – –

10–29 1.061 0.712 1.581 0.7718

30–49 1.217 0.752 1.967 0.4238

≥50 1.257 0.771 2.050 0.3594

Gender

Male (ref.) – – – –

Female 1.452 1.064 1.982 0.0188

Age (years)

30–39 (ref.) – – – –

40–49 0.926 0.495 1.734 0.8100

50–59 0.923 0.403 2.114 0.8502

60–69 0.771 0.304 1.957 0.5844

≥70 0.308 0.070 1.351 0.1185

OR, odds ratio; CI, confidence interval.
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Table S3 Multivariate analysis of physician factors associated with physician’s opinion on how easy it would be to put DCIS patients on a clinical 
trial

Variables OR
95% CI

P value
Lower limit Upper limit

Physician type

Medical oncologist (ref.) – – – –

Radiation oncologist 1.227 0.784 1.920 0.3707

Surgeon 1.174 0.775 1.778 0.4485

Years in practice

<5 (ref.) – – – –

5–9 0.901 0.440 1.844 0.7755

10–15 1.045 0.443 2.463 0.9205

16–20 1.004 0.375 2.692 0.9934

>20 1.048 0.372 2.952 0.9288

Number of patients seen per week

<10 (ref.) – – – –

10–29 0.856 0.553 1.324 0.4851

30–49 1.153 0.687 1.934 0.5904

≥50 0.994 0.580 1.705 0.9829

Gender

Male (ref.) – – – –

Female 1.023 0.725 1.443 0.8982

Age (years)

30–39 (ref.) – – – –

40–49 0.890 0.430 1.840 0.7530

50–59 1.469 0.572 3.770 0.4238

60–69 1.350 0.471 3.870 0.5766

≥70 1.908 0.476 7.647 0.3619

Knowledge level

Low (ref.) – – – –

High 1.343 0.954 1.892 0.0910

DCIS, ductal carcinoma in situ; OR, odds ratio; CI, confidence interval.


