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Abstract 

Purpose The aims of the Advocate-BREAST project are to study and improve the breast cancer (BC) patient experi-
ence through education and patient-centered research.

Methods In December 2021, an electronic REDCap survey was circulated to 6,918 BC survivors (stage 0–4) enrolled 
in the Mayo Clinic Breast Disease Registry. The questionnaire asked about satisfaction with BC care delivery, and edu-
cation and support receive(d) regarding BC linked concerns. Patients also ranked Quality Improvement (QI) proposals.

Results The survey received 2,437 responses. 18% had Ductal Carcinoma in Situ, 81% had early breast cancer (EBC), 
i.e. stage 1–3, and 2% had metastatic breast cancer (MBC). Mean age was 64 (SD 11.8), and mean time since diagnosis 
was 93 months (SD 70.2). 69.3% of patients received all care at Mayo Clinic. The overall experience of care was good 
(> 90%). The main severe symptoms recalled in year 1 were alopecia, eyebrow/eyelash thinning, hot flashes, sexual 
dysfunction, and cognitive issues. The main concerns recalled were fear of BC recurrence/spread; loved ones coping; 
fear of dying, and emotional health. Patients were most dissatisfied with information regarding sexual dysfunction, 
eyebrow/eyelash thinning, peripheral neuropathy, and on side effects of immunotherapy/targeted therapies. Top 
ranking QI projects were: i) Lifetime access to concise educational resources; ii) Holistic support programs for MBC 
and iii) Wellness Programs for EBC and MBC.

Conclusions Patients with early and advanced BC desire psychological support, concise educational resources, 
and holistic care.

Implications Focused research and QI initiatives in these areas will improve the BC patient experience.
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Text box 1. Contributions to the literature

• Patients with early and advanced BC desire early psychological support- 
our publication highlights the need for prompt detection and appro-
priate intervention given high rates of distress in our patient cohort. 
For rural-dwelling patients, the development of remotely delivered 
interventions should be prioritized.

• In our study, patients with early and advanced BC strongly desired 
concise and lifetime-accessible educational resources. This illustrates 
the need for accessible and refined patient informational resources, 
to avoid “information overload”.

• Standard educational resources/support provided to address sexual 
dysfunction in our study were rated as suboptimal. Innovative solutions 
to address this are warranted (focus groups, etc.)

Introduction
In the United States (U.S), ~ 287,850 new cases of inva-
sive breast cancer (BC) were diagnosed in 2022, along 
with 51,400 new cases of non-invasive (in situ) BC [1]. 
In 2021, BC became the most common cancer glob-
ally (12% of all new annual cancer cases). Further, as of 
January 2022, > 3.8 million women in the U.S have a his-
tory of BC. BC frequently affects older persons, those 
with co-existing medical co-morbidities, and minor-
ity populations, which has important implications for 
treatment decisions and personalization of care [2]. 
Treatments include surgery, radiation therapy, endo-
crine therapy, chemotherapy, targeted therapies and 
immunotherapy, based on clinicopathologic features 
and the patient’s overall health and performance status 
[3]. Rapid advances in BC research have led to the addi-
tion of multiple new therapies, which has increased the 
complexity of treatment options and therapeutic deci-
sions. Physicians and patients must weigh potential 
treatment benefits, related to progression-free survival 
(PFS) and overall survival (OS), against potential cons, 
such as treatment-related side effects and reduced qual-
ity of life [4]. Critically, BC patients benefit from a holis-
tic approach to their care [5], including cancer distress 
screening and referral, if needed, for evidence-based 
psychosocial interventions [6].

The value of patient perspectives and advocacy in 
treatment decisions related to BC is increasingly recog-
nized [7]. Patients often have different perspectives and 
priorities, than medical providers, regarding potential 
treatment benefits, side-effect profiles and the quality of 
care received [8]. Further, patients can provide impor-
tant insights into living with a health condition and 
the impact of various interventions and treatments [9]. 
From a clinical standpoint, including patients in treat-
ment planning and care decisions improves quality of 
life, adherence, and overall patient satisfaction [10]. 
From a research standpoint, it is important to obtain 
the patient’s perspectives on what topics they perceive 

to be most relevant to study, as well as including rele-
vant patient reported outcomes in the design of clinical 
trials [11]. However, despite the efforts of their treating 
providers, not all BC patients receive patient-centered 
care [12]. Moreover, discordance between patients and 
providers on expectations for treatment goals and out-
comes have been reported [13, 14]. Being proactive, as 
regards identifying knowledge gaps and barriers to BC 
care, is a critical component in reducing disparities 
nationally and globally [15].

This current study is the first stage in a collaboration 
between breast oncologists at Mayo Clinic in Roches-
ter, Minnesota (MCR) and the Mayo Clinic BC Special-
ized Program of Research Excellence (SPORE) research 
advocates, entitled Advocate-BREAST: Advocates and 
Patients’ Advice to Enhance Breast Cancer Care Deliv-
ery, Patient Experience and Patient Centered Research 
by 2025. Advocate-BREAST is an MCR initiative which 
hopefully will ultimately be under the auspices of a 
national oncology co-operative group. High level aims 
are to study and improve the overall patient experi-
ence through education, shared decision making, and 
patient-centered clinical trials. The overarching goal is 
to determine areas of unmet need in BC care delivery 
and research as identified by BC patients and advocates 
treated with either curative or palliative intent, with the 
goal of improving the patient experience and driving fur-
ther research in lacking areas. The objective of this man-
uscript is to present results of a patient experience survey 
conducted in BC survivors enrolled in the Mayo Clinic 
Breast Disease Registry (MCBDR).

Methods
Advocate BREAST‑ formation of an advocate and patient 
led committee
Firstly, we aimed to determine the optimal process to 
study and improve the lived experience of BC patients. 
Our plan was based on the principles of patient-centered 
outcomes research (PCOR) to evaluate questions and 
outcomes relevant to BC patients, using the information 
gathered to focus future research efforts on areas that 
have been suboptimally addressed [16, 17]. The Advocate 
BREAST project uses a five-step framework as follows: 
Connecting, Comprehending, Analyzing, Implementing 
and Reflecting (Supplemental Fig.  1). The overall goals 
of the Advocate BREAST project are outlined in Supple-
mental Fig. 2.

Oncologist and advocate led committee
We formed a Mayo Clinic project management team 
which included two Breast Medical Oncologists [COS 
and KJR], a Research Program Co-Ordinator [NL], a 
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statistician [RV] and two Mayo Clinic BC Specialized 
Programs of Research Excellence (SPORE) [MLS and 
CC] advocates. Our advocates are experienced long-term 
BC survivors, who have extensive connections within the 
national BC advocacy community. We also presented the 
Advocate BREAST concept to other SPORE BC advo-
cates via an online platform and solicited their input 
regarding the design of the patient satisfaction and qual-
ity improvement (QI) surveys.

Study design and recruitment
The Mayo Clinic Cancer Center (MCCC) is an NCI-des-
ignated comprehensive cancer center with three main 
campuses in Minnesota, Florida and Arizona. We per-
formed a retrospective cohort study of patients enrolled 
in the MCBDR, a prospective longitudinal  cohort 
study  that enrolls patients with stage 0–4 BC, and who 
were seen at least once at MCR within one year of diag-
nosis, between 2001–2021. Informed consent was 
obtained from all participants prior to enrollment to the 
registry. Patients were excluded if they had received a 
prior breast cancer diagnosis, did not speak English, or 
did not live within the US.

Data collection and processing
As part of the MCBDR, demographic information, his-
topathological tumor characteristics and treatment 
related factors were abstracted from the electronic medi-
cal record by trained nurse abstractors. For this study, 
we accessed age, sex, date of BC diagnosis and disease 
stage. Patients were classified into 3 groups: ductal carci-
noma in situ (DCIS; stage 0), invasive non-metastatic BC 
(stage 1–3) and metastatic breast cancer (MBC; stage 4) 
at time of survey completion. ZIP code of residence was 
mapped to rural–urban commuting area (RUCA) codes, 
and rurality was defined as RUCA code 10 (primary 
commuting flow to a tract outside of an urban cluster or 
an urbanized area) [18]. The Mayo Clinic Institutional 
Review Board (IRB1815-04) reviewed and approved this 
study. Data were handled consistent with both US laws 
and the Declaration of Helsinki.

In addition to medical chart review, participants 
were asked to complete a survey addressing satisfac-
tion with i) multiple aspects of cancer care delivery and 
ii) the education and/or support they receive(d) regard-
ing practical, financial, emotional, societal and spir-
itual concerns linked to their diagnosis. Racial/ethnic, 
educational, rural/urban, and financial status data were 
used to inform the development of novel resources to 
address patient-reported gaps in care. Participants were 
also asked to rank potential QI projects in order of the 
likelihood the proposal could improve quality of life for 
patients and their families. Patients were also asked to 

provide comments on how care for BC patients might be 
improved, and their thoughts as regards to what research 
topics should be prioritized. Responses were collected via 
anonymous local language questionnaires.

Survey
Our 23-page survey, containing 147 items, was developed 
to broadly assess patient levels of concern and satisfac-
tion with various aspects relating to their BC diagnosis. 
We used REDCap, a secure web application for develop-
ing and managing online surveys and databases, specifi-
cally tailored to support online and offline data capture 
for research studies. A questionnaire was sent electroni-
cally to all MCBDR participants that were consented, 
alive, and had an email address on file on 12/9/2021. 
Non-respondents were sent two reminder e-mails on 
12/16 and 12/23/2021.

The questionnaire assessed the following: 1. Demo-
graphic Information; 2. BC Treatment; 3. Concerns 
Regarding Side Effects of BC Treatment; 4. BC Clini-
cal Care Concerns ([i] level of symptoms experienced 
during the first year after BC diagnosis; and [ii] level of 
concern regarding health related, practical, financial, 
emotional, societal and spiritual issues related to BC dur-
ing that time); 5. Clinical Care BC Patient Experience ([i] 
overall satisfaction with BC care, [ii] satisfaction with 
information and support received from the care team 
as regards symptom management during first year after 
BC diagnosis;[iii] satisfaction with information and sup-
port received from BC care team as regards practical, 
financial, emotional, societal and spiritual issues related 
to BC during the first year after diagnosis); 6. Ranking of 
proposed QI Projects; 7. Integrative Medicine; 8. Medi-
cal Second Opinions; 9. Clinical Trial Participation; 10. 
Thoughts/suggestions (patient comments on [i] how 
care for BC patients could be improved, and [ii] what 
research topics should be prioritized in BC). Results from 
Sects. 7–10 will be reported elsewhere.

Sections  3, 4  and 5  contained a different number 
of items to be scored, and each item was scored on a 
10-point Likert scale. For section 3 and some items in sec-
tion  4, respondents were asked to score their responses 
(0 = not at all concerned, 10 = highly concerned). Other 
items in section 4 related to symptom severity, and were 
scored accordingly (0 = None, 10 = [symptom] as bad as 
I can imagine); For section 5, respondents were asked to 
rate their overall satisfaction with their BC care (0 = very 
dissatisfied, 10 = extremely satisfied). Section 6 included a 
list of potential future QI projects, conceived by the study 
team a priori, and asked respondents to rate the likeli-
hood that each listed project would improve patient care 
(0 = None, vs. 10 = As much as I can imagine).
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Declaration of ethical approval
This research was conducted in accordance with the Dec-
laration of Helsinki, and the study protocol was reviewed 
by the Mayo Clinic Institutional Review Board (IRB 
1815–04).

Statistical analysis
Data were summarized using frequencies and percents 
for categorical variables; and means and standard devia-
tions (SDs) for continuous variables. Self-reported levels 
of symptom severity, concerns, satisfaction, and interest 
in suggested QI projects were further visualized using 
means and 95% confidence intervals. We compared 
demographic and clinical characteristics across survey 
response status using chi-square tests of significance. 
Amongst those who returned surveys, associations of 
survey scores with demographic and clinical character-
istics were first examined univariately using analysis of 
variance (ANOVA) methods. Subsequent multivariate 
models assessing the independent effects of each char-
acteristic with survey scores were then fit using multi-
ple linear regression analysis, modeling survey score as 
the dependent variable and simultaneously including all 
demographic and clinical characteristics as independ-
ent variables. Adjusted parameter estimates and cor-
responding standard errors from the regression models 
were estimated for level of the characteristics examined, 
while designating one level as the referent group. The fol-
lowing characteristics were examined: age at diagnosis 
(< 50, 50–64, 65 +); time (months) from diagnosis to sur-
vey completion (< 6, 7–11, 12–23, 24–35, 36–59, 60–119, 
120 +); self-reported sexual orientation (heterosexual, 
LGBTQIA, unsure); race (non-white, white); ethnicity 
(Hispanic or Latino and non-Hispanic or Latino); marital 
status (married, living with someone in a marriage-like 
relationship, separated, divorced, widowed, never been 
married); religious affiliation (Catholic, Jewish, Ashke-
nazi Jewish, Protestant, Muslim, Other, None); English 
as a first language (yes and no); rural residency (rural vs. 
non-rural based on patient ZIP code and applying Rural–
Urban Commuting Area (RUCA) codes using data from 
the 2020 decennial census); whether the patient has a 
Mayo Clinic primary care provider (PCP, no vs. yes); and 
BC stage (unknown, 0, 1–3 and 4). Drafts of the manu-
script were sent electronically to our patient advocate 
collaborators for review.

Results
A total of 6,918 patients (6,877 female) were eligible 
to participate in our study and 2,450 responses from 
MCBDR enrollees (response rate = 35.4%) were received. 
Thirteen males were excluded, resulting in a final study 
size of 2,437. Comparisons of demographic and clinical 

characteristics across survey response status are provided 
in Supplemental Table  1. Compared to non-responders, 
responders were more likely to be of white race and to 
have a shorter period between BC diagnosis and survey 
receipt (p < 0.001). Responders were also slightly more 
likely to be widowed or never married than non-respond-
ers (p = 0.05). We found no significant differences in cur-
rent age, ethnicity or BC stage by response status (p > 0.05 
for each).

Demographic and clinical characteristics for the 
2,437 female patients returning surveys are provided in 
Table 1. The main severe symptoms patients recalled in 
year 1 were hair loss/thinning, hot flashes, eyebrow/eye-
lash thinning, sexual dysfunction and cognitive/memory 
issues (Fig. 1, Supplemental Table 2). Survey respondents 
were least concerned with peripheral neuropathy and 
lymphedema.

The main concerns patients recalled in year 1 follow-
ing diagnosis were i) fear of BC recurrence; ii) concerns 
as regards how loved ones would cope if they were to 
pass away from BC; iii) the diagnosis and prognosis; iv) 
fear of dying of BC; and v) their emotional health (Fig. 2, 
Supplemental Table  3). Our survey respondents were 
least concerned regarding i) cultural and/or religious 
issues related to BC diagnosis and treatment, ii) fertility; 
iii) impact of the BC diagnosis on dating/socializing; iv) 
the need for privacy regarding their diagnosis and v) the 
need to keep family and friends updated as regards BC 
diagnosis and treatment.

Overall, patients were pleased with the availability of 
information related to their BC diagnosis, noting ease 
of access and an appropriate level of same (Fig.  3, Sup-
plemental Table  4). Patients were also satisfied with 
information received regarding self-advocacy, genetic 
testing/counseling and breast cancer recurrence or 
spread. Patients were least satisfied with information 
received regarding fertility, social impacts of their dis-
ease, and changes in intimacy with their partner.

In year 1 following diagnosis, patients were most satis-
fied with information and support related to management 
of the short-term side effects of i) surgery, ii) radiother-
apy, and iii) chemotherapy for BC, iv) long term side-
effects of BC surgery and v) the side effects of endocrine 
therapy (Fig. 4, Supplemental Table 5). Patients were least 
satisfied with information and support provided regard-
ing the potential side-effects of i) immunotherapy, ii) 
targeted biologic therapies and iii) the long-term effects 
of chemotherapy, as well as for management of i) sexual 
dysfunction, ii) peripheral neuropathy and iii) eyebrow/
eyelash thinning.

The highest ranking QI projects were: i) lifetime access 
to online patient educational resources: including sum-
mary “cheat sheets”; ii) educational, practical, emotional 
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and holistic support programs for MBC patients, and iii) 
Wellness Programs for EBC and MBC patients (endorsed 
by 82.6%; 82.4% and 81.9% of respondents, respectively, 
Fig. 5, Supplemental Table 6). The lowest ranking QI pro-
jects were: i) reconnecting oncology providers with a past 
patient 5–10 years on; ii) a couples’ workshop to address 
relationship and intimacy issues in patients with EBC 
vs. MBC and iii) a study focusing on educational, practi-
cal, emotional and holistic support for caregivers/family 
members of patients with EBC.

We next looked at the associations of top concerns 
reported by survey respondents in year 1 after diagno-
sis with patient characteristics. All associations noted 
below were significant for both univariate and multi-
variate analyses. A higher concern for BC recurrence/
spread was associated with i) younger age; ii) higher 
disease stage/metastatic disease; iii) marital status 
(Separated, Married, Divorced); iv) no primary care 
provider (PCP); and v) 120 + months since BC diagnosis 

(Table 2 and Supplemental Table 7). Patients who were 
i) younger; ii) non-white; iii)divorced/married; iv) with 
higher BC stage/metastatic disease and v) without a 
PCP were more concerned as regards loved ones cop-
ing abilities if they were to pass away from BC (Table 2 
and Supplemental Table  8). Higher concern regarding 
BC diagnosis and prognosis was noted in patients who 
were i) younger; ii) Ashkenazi Jewish or Muslim; iii) 
with a higher BC stage and iv) 120 + months out from 
BC diagnosis (Table  2 and Supplemental Table  9). A 
greater fear of dying from BC was noted in i) younger 
patients; ii) those 120 + months out from BC diagnosis 
and iii) those of Ashkenazi Jewish/Jewish/Other reli-
gious affiliations (Table 2 and Supplemental Table 10). 
Emotional health concerns were also more commonly 
seen in patients who were i) younger and ii) those of 
Jewish/Other religious affiliations; however, numbers 
were relatively small in these groups (Table 2 and Sup-
plemental Table 11).

Fig. 1 Mean levels of symptom severity (10-point scale, 0 = none, 10 = as bad as I could imagine) as reported by survey respondents in the first year 
after breast cancer diagnosis and 95% confidence intervals
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Regarding the top five symptoms which survey 
respondents reported as being most troublesome in year 
1 after BC diagnosis (significant for both univariate and 
multivariate analyses), patients who reported hair loss 
were more likely to be i) younger; ii) with a higher BC 
stage, and iii) 120 + months out from their BC diagnosis 
(Table 3 and Supplemental Table 12). Those who experi-
enced more distress with eyebrow/eyelash thinning were 
i) younger; ii) without a PCP; iii) with a higher BC stage 
and iv) 120 + months from BC diagnosis (Table  3 and 
Supplemental Table  13). Patients most troubled by hot 
flashes were i) < 65 years; ii) married or living with some-
one; iii) with BC stage 1–4 and iv) at least 7 months out 
from BC diagnosis (Table 3 and Supplemental Table 14). 
Sexual dysfunction was most concerning for i) younger 
patients (< 65 years); ii) married and partnered people; iii) 
patients with stage 1–4 BC and iv) > 6 months out from 
their BC diagnosis (Table 3 and Supplemental Table 15). 
Patients most concerned as regards cognitive dysfunction 
were i) ≤ 50 years; ii) of other religion or with no religious 
affiliation; iii) without a PCP; iv) with higher BC stage 
and v) 120 + months out from diagnosis (Table  3 and 
Supplemental Table 16).

Discussion
Herein we present the results of a patient experience sur-
vey conducted in BC survivors enrolled in the MCBDR, 
with a focus on primary symptoms and concerns expe-
rienced in year 1 after BC diagnosis, as well as the level 
of satisfaction with information and support provided 
regarding same. QI projects were also presented and 

Table 1 Patient Characteristics of 2,437 breast cancer survivors 
(stages 0–4) who completed and returned the survey

Demographic and clinical characteristics
Total (N = 2437)

Current age, n (%)
 Under 50 305 (12.5%)

 50–64 895 (36.7%)

 65 + 1237 (50.8%)

Race, n (%)
 Non-White 65 (2.7%)

 White 2340 (97.3%)

 Missing 32

Ethnicity, n (%)
 Hispanic or Latino 30 (1.3%)

 Not Hispanic or Latino 2314 (98.7%)

 Missing 93

LGBTQIA, n (%)
 Yes 30 (1.3%)

 No 2358 (98.4%)

 Unsure 9 (0.4%)

 Missing 40

Marital Status, n (%)
 Married 1845 (76.3%)

  Living with someone 87 (3.6%)

 Separated 9 (0.4%)

 Divorced 174 (7.2%)

 Widowed 180 (7.4%)

 Never been married 122 (5.0%)

 Missing 20

Religious Affiliation, n (%)
 Catholic 680 (28.2%)

 Jewish 17 (0.7%)

 Ashkenazi Jewish 8 (0.3%)

 Protestant 945 (39.2%)

 Islam/Muslim 44 (1.8%)

 Other 405 (16.8%)

 None 314 (13.0%)

 Missing 24

English is first language, n (%)
 Yes 2341 (97.6%)

 No 57 (2.4%)

 Missing 39

Residency based on Census tract, n (%)
 Non-Rural 2179 (89.7%)

 Rural 250 (10.3%)

 Missing 8

Patient has primary care provider at Mayo Clinic, 
n (%)
 No 1608 (66.0%)

 Yes 829 (34.0%)

Months since breast cancer diagnosis, n (%)
 < 6 months 72 (3.0%)

Table 1 (continued)

Demographic and clinical characteristics
Total (N = 2437)

 7–11 months 113 (4.6%)

 12–23 months 189 (7.8%)

 24–35 months 229 (9.4%)

 36–59 months 427 (17.5%)

 60–119 months 573 (23.5%)

 120 + months 834 (34.2%)

BC stage, n (%)
 Stage 0 392 (17.5%)

 Stage 1–3 1805 (80.7%)

 Stage 4 41 (1.8%)

 Missing 199

Primary Breast Cancer Treatment Location(s), n (%)
 Mayo Clinic Sites 1680 (69.4%)

 Other (Non-Mayo Clinic) 142 (5.9%)

 Both (Mayo Clinic and Non-Mayo Clinic) 598 (24.7%)

 Missing 17
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Fig. 2 Mean levels of concern regarding health, practical and psychosocial issues (10-point scale, 0 = not at all concerned, 10 = highly concerned) 
as reported by survey respondents in the first year after breast cancer diagnosis and 95% confidence intervals

Fig. 3 Mean levels of satisfaction with information and support received from cancer care team (10-point scale, 0 = very dissatisfied, 10 = very 
satisfied) as it relates to BC related concerns during the first year after diagnosis and 95% confidence intervals
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Fig. 4 Mean levels of satisfaction with information and support received from cancer care team (10-point scale, 0 = very dissatisfied, 10 = very 
satisfied) as it relates to BC related symptoms during the first year after diagnosis and 95% confidence intervals

Fig. 5 Mean patient rankings of suggested quality improvement projects (10-point scale, 0 = none, 10 = as much as I can imagine) and 95% 
confidence intervals
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ranked by respondents in order for the Advocate-
BREAST team to prioritize future research. Based on our 
findings, major areas for BC care optimization include 
increased i) psychological support; ii) refinement and 
useability of patient education materials; and iii) better 
integration of holistic care approaches.

A strength of this study is the substantial number of BC 
patients who participated and our ability to supplement 
questionnaire data with demographic and clinical attrib-
utes by leveraging our institution’s extensive electronic 
health record. Others include the high survey response 
rate (35%), and careful development of same, includ-
ing input from BC advocates. Our survey also included 
250 rural-dwelling women (10% of respondents), who 
are often underrepresented in cancer care delivery 
research. As we asked participants to rank-order the list 
of proposed QI projects, the development of pilot stud-
ies of most relevance to BC patients surveyed was pri-
oritized. We can now perform subset analyses of survey 
respondents and conduct pilot studies to address key 
concerns, proceeding with larger scale efforts depending 
on the results. Regarding study limitations, most survey 
respondents were ≥ 50  years (n = 2132; 87.4%) and had 
stage 0–3 BC (n = 2197; 90.1%). Therefore, it is difficult to 
make firm conclusions outside these groups. For example, 
the impact of a BC diagnosis on fertility was not reported 
as a top concern in our survey respondents, however 
many younger patients are extremely concerned regard-
ing same [19]. Younger BC patients [20], and those with 
MBC [21], have different concerns compared with older 
patients and/or those treated with curative intent [22]. 
Further, as most survey respondents were married, Cau-
casian, Christians living in the Midwest of the US, who 
received at least some care at a Mayo Clinic site, conclu-
sions may not be generalizable to a wider BC population. 
Therefore, further research should include younger, more 
ethnically and racially diverse populations who received/
are receiving BC care elsewhere. Further, ~ 58% of survey 
respondents were diagnosed 5–10 years ago, which may 
contribute to impaired recollection and recall bias when 
reporting symptom severity and BC related concerns. 
Finally, although our study questionnaire was intricately 
developed with input from a wide range of specialists 
including BC advocates, it hasn’t been externally vali-
dated, which may limit reproducibility.

Regarding psychologic support, top concerns reported 
by BC patients in the first year after diagnosis included 
emotional distress and anxiety related to diagnosis, as 
well as concerns regarding their emotional health, and 
that of close relatives. Predictors of distress regarding 
the top 5 concerns related to key demographics (age, 
disease stage, time since diagnosis, etc.) were studied. 
Patients with no PCP who were younger, non-white, 

with a higher disease stage, and who identified as Jew-
ish/Other reported higher levels of concern. As previ-
ously noted, most patients in our study were ≥ 50 years. 
It has been noted that increasing age is associated with 
less symptom related distress, improved mood, and fewer 
fears of cancer recurrence (FCR) [23]. Nevertheless, FCR 
was a primary concern of our survey respondents, which 
infers that distress levels in younger BC patients is likely 
even higher in general. In a survey of younger BC sur-
vivors (≤ 45 years), increasing age and longer time since 
diagnosis were linked with lower FCR levels [24] vs in 
our survey, where increased time since diagnosis was 
associated with increased distress levels. Timeline vari-
ances related to FCR can exist, however. Schapiro et  al. 
identified 5 distinct trajectories that show moderate and 
severe FCR does not always improve over time and may 
require targeted mental health intervention [25]. Further, 
a study evaluating other factors that contribute to FCR 
(n = 3,239) showed that increased illness intrusiveness 
and anxiety were associated with increased FCR [26]. 
Interestingly, no association with BC stage was noted, 
but all mothers, irrespective of age, reported increased 
FCR. In another survey of BC survivors (2–10 years after 
diagnosis) unmet needs were reported three times more 
frequently in patients with clinical anxiety, highlighting 
the importance of optimizing mental health to enhance 
overall care satisfaction. Further, based on the results 
above, the PCP likely has a key role in providing practi-
cal and emotional support to many BC patients and sur-
vivors. As it can be difficult to access prompt psychologic 
care, especially for rural BC patients [27], a goal of the 
Advocate-BREAST project is to reduce these barriers for 
patients with significant cancer-associated anxiety and 
distress via implementation of a digital psycho-oncology 
model. An initial step will be to initiate pilot studies of 
an early digital healthcare intervention targeted at BC 
patients with high self-reported distress scores, with 
the intent of reducing distress via practical, psychologi-
cal and pharmacological interventions, increasing cop-
ing skills and promoting self-care. If successful, we will 
submit large grant applications addressing national 
disparities in mental health care for rural BC patients. 
Regarding another priority, refinement and useability of 
education materials, BC patients were most satisfied with 
education provided regarding the short-term side effects 
of local regional and systemic therapy and less satisfied 
with materials regarding side effects of targeted therapies 
and immunotherapy. At a practice level, we can there-
fore focus on improving educational resources in areas 
found to be lacking. As specialized programs in cancer 
care settings can improve quality of clinician-patient dis-
cussions regarding a specific topic (e.g. sexual dysfunc-
tion) and improve patient satisfaction levels; this is also 
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an intervention worthy of consideration [28]. Regard-
ing patient educational materials (OPEM), [29], many 
do not fit criteria for readability, understandability, and 
actionability [30–32]. BC patients also report substantial 
“information overload” which can impact recollection 
[33], but desire long-term access to concise, informative 
educational resources. To this end, our highest ranked QI 
project proposed providing lifetime access to OPEM with 
“cheat sheets” to assist navigation of same (endorsed by 
82.6%). Therefore, an institutional pilot study focusing on 
the delivery of and access to concise OPEM, with instruc-
tions on how to quickly access same will be implemented 
and patient satisfaction levels assessed.

BC patients desire holistic care which focuses on 
improving wellness, nutrition and overall health [34]. 
Specifically, the second and third highest ranking QI 
projects, endorsed by 82.4% and 81.9% of respondents 
were: i) Educational, practical, emotional and holistic 
support programs for MBC patients, and ii) BC Wellness 
Programs for EBC and MBC patients. This infers that, 
despite the smaller number of patients with MBC par-
ticipating in this survey, patients with DCIS and EBC rec-
ognize the importance of dedicated QI interventions to 
address the unique concerns of patients with MBC.

Conclusions
These results have and will continue to inform and ena-
ble the Advocate-BREAST team to conceptualize and 
develop ideas for clinical trials, public online educational 
resources, and wellness/quality of life interventions, pri-
oritizing those which have potential to quickly enact 
positive and tangible changes. The data has also uncov-
ered gaps in cancer care delivery as identified by a large 
number of BC survivors. These will inform pilot studies, 
including projects to: i. assess the proportion of Mayo 
BC patients who are aware of and able to access Mayo-
approved OPEM; ii. update lacking educational resources 
and create summary “cheat sheets” on topics relevant to 
BC care, assessing patient satisfaction with same; and iii. 
implement a remotely delivered psycho-oncology inter-
vention, focusing on rural BC patients, subsequently 
evaluating satisfaction with same. If successful, we 
would plan larger studies to i) assess satisfaction with the 
revised educational resources and ii) target rural mental 
health disparities in BC nationally using a digital psycho-
oncology intervention.

In summary, the results from our survey have provided 
useful information for us to move forward with research 
aiming to enhance BC care delivery, patient experience 
and patient centered research by 2025. We will address 
the issues identified, promoting an equitable and holis-
tic model of BC care delivery with the goal of improving 
quality of life and visibility for all patients.
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