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Abstract
Purpose Extending adjuvant endocrine therapy (ET) beyond 5 years has been shown to improve outcomes in breast cancer; 
however, limited data are available about if and why women pursue extended ET. The primary objective was to estimate 
the proportion of women who were willing to receive extended ET if recommended by their physician and secondarily, to 
determine what factors were associated with this decision.
Methods This descriptive cross-sectional study surveyed 131 women with AJCC 7th Edition stages I–III breast cancer who 
had been taking adjuvant ET for 3–5 years. The survey inquired about the willingness to continue ET, quality of life (FACT-
ES), and beliefs about medications (BMQ). Logistic regression was used to test for associations between clinical and disease 
factors, FACT-ES, BMQ, and the primary outcome.
Results One hundred and twelve (85%) patients reported “moderate” (n = 30, 23%), “quite a bit” (n = 41, 31%), or “extreme” 
(n = 41, 31%) willingness to pursue extended ET; 19 (14%) patients were “not at all” or were “unlikely” to be willing to take 
extended ET. On univariate analysis, lower total and social well-being FACT-ES scores, and lower perceived necessity and 
higher concerns on BMQ were associated with lower willingness to pursue extended ET. On multivariable analysis, greater 
patient perception of necessity of ET was the only factor associated with willingness to pursue extended ET (OR 1.34, 95% 
CI 1.15–1.57, p = 0.0005).
Conclusions Most women who have taken ET for multiple years report being willing to pursue extended ET if recommended. 
When discussing extended ET, the data from this study support exploring patients’ belief of medication necessity.

Keywords Aromatase inhibitors · Tamoxifen · Quality of life · Decision making · Surveys and questionnaires · Drug-related 
side effects and adverse reactions
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Introduction

Nearly 250,000 women will be diagnosed with breast can-
cer in the United States each year, with hormone recep-
tor (HR)-positive disease accounting for approximately 
60–70% of cases [1]. There have been major advances 
in the treatment of HR-positive breast cancer, largely 
through the appropriate use of adjuvant chemotherapy and 
endocrine therapies (tamoxifen or an aromatase inhibi-
tor, AI). At least 5 years of adjuvant endocrine therapy 
(ET) for HR-positive breast cancer in both pre- and post-
menopausal women remains the standard of care [2–4].

Unique to HR-positive breast cancer, the risk of recur-
rence can persist many years after initial therapy. A meta-
analysis of over 62,000 women followed 5–20 years after 
diagnosis confirmed that even small node negative, HR-
positive tumors have a risk of recurrence beyond 5 years 
of 10–17% over 15 years (0.5–1% annual risk) and more 
advanced cancers have annual risks as high as 1.5–2.5% 
[5].

Multiple large randomized trials have observed 
improved disease-free and overall survival rates by 
extending tamoxifen therapy for 10 years [6, 7] or from 
the addition of an AI following tamoxifen [8, 9]. How-
ever, to date these trials have shown a relatively small 
absolute benefit in reducing distant recurrence rates 
(2–5%) or breast cancer mortality (0–3%) across trials.

Importantly, up to half of treated patients prematurely 
discontinue adjuvant ET before 5 years, primarily due 
to toxicity such as menopausal symptoms and arthral-
gias [10–12]. Although much less common, more seri-
ous adverse effects such as thromboembolic disease and 
endometrial cancer with tamoxifen and osteoporosis and 
fractures with AIs can occur and the cumulative risk of 
these effects appears to increase with extended therapy 
[7, 13, 14].

It is unknown what proportion of women will decline 
or accept extended ET and for what reasons. Risk of 
recurrence is likely to be only one factor considered by 
many women. For some women, their experience with 
symptoms, their attribution to ET, and the perceived 
impact of these symptoms on their quality of life (QOL) 
might influence their choice to continue treatment. For 
others, beliefs about medications or disease may have 
an impact on the decision to pursue extended therapy. 
It is necessary to examine factors that may influence the 
decision-making process to assist providers and patients 
when discussing extended ET.

Methods

Study design

This was a single-institution cross-sectional survey to esti-
mate the proportion of women willing to take extended ET 
and evaluate predictors of this acceptance. From July 2015 
to May 2016, eligible outpatients attending the breast cancer 
clinics at the University of Michigan Rogel Cancer Center 
were recruited in person. Additionally, to enhance enroll-
ment, patients in the University of Michigan Cancer Registry 
who met eligibility criteria but who did not have scheduled 
outpatient breast medical oncology clinic follow-up within 
6 months of study initiation were identified and contacted by 
mail. To be eligible, women had to be able to read and speak 
English, be at least 18 years of age, and had to have initiated 
initial adjuvant ET with tamoxifen, letrozole, exemestane, or 
anastrozole for stage I–III HR-positive breast cancer at least 
3 years before the date of enrollment, and report taking ET at 
their most recent office visit. Patients who had already made 
a definitive decision regarding the use of extended adjuvant 
ET according to the most recent office note or at the office 
visit during which they were approached about participation 
were excluded. The Institutional Review Board of the Uni-
versity of Michigan approved all study procedures.

Patients were recruited by mail using the modified 
Dillman method or at clinic visits [15]. Those recruited in 
conjunction with clinic visits provided written informed con-
sent and then completed the survey immediately following 
the clinic visit or returned the survey by mail within 30 days 
of the clinic visit. Those who were recruited by mail were 
sent an introductory letter, informed consent document, and 
the survey. If they were interested in participating, they were 
asked to return the completed survey; informed consent was 
implied for those who returned the survey. Patients who did 
not return the survey within 3 weeks were sent a postcard 
asking them to participate. If the survey was not received 
within an additional 6  weeks, the information (letter, 
informed consent, and survey) was sent one additional time, 
to increase participation rates. If there was still no response, 
no further contact was made with the potential participant. 
All patients who provided informed consent in the clinic or 
who were contacted by mail about study participation were 
provided with a $2 bill [16].

Patients were informed that their responses would be kept 
confidential from their medical care providers. To reduce 
the effect of observer bias, all patients completed the survey 
independently; research assistants were available for ques-
tions if needed.
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Measures

Data including sociodemographic information (age, men-
opausal status, partnered status, educational attainment, 
employment status, income) and breast cancer and treatment 
characteristics (AJCC 7th Edition TNM stage, HER2 status, 
tumor grade, prior local and systemic treatments including 
contralateral prophylactic mastectomy, and 21 gene recur-
rence score [RS] [17]) were collected from patients and/or 
the electronic medical record. The survey included inves-
tigator-developed sections (Online Appendix 1) as well as 
established psychometric tools and consisted of 107 items. 
Prior to enrollment of patients, semi-structured interviews 
and assessment of candidate items in the final survey were 
pretested during two focus groups (approximately 15 par-
ticipants each) with the intent to improve readability and 
content and to confirm appropriate themes. The focus groups 
were audio recorded and analyzed by two different research-
ers (KCK and DLB). The content of the survey was adjusted 
accordingly.

The first question of the written survey was “If in meet-
ing with your doctor, he or she recommends continuing 
hormonal therapy for longer than 5 years (up to 10 years), 
how willing would you be to continue taking your cur-
rent hormonal therapy?” (Online Appendix 1). Responses 
were on a 5-point Likert-scale ranging from “Not at all” to 
“Extremely.”

To assess general beliefs about medications, the Beliefs 
about Medicines Questionnaire Specific (BMQ-S) was 
used [18–21]. The BMQ-S compromises two five-item 
scales assessing patients’ beliefs about the necessity of a 
prescribed medication and their concerns about the potential 
adverse consequences of taking it. The BMQ has been tested 
in a wide variety of patient populations and is a valid and 
reliable measure of medication beliefs. The BMQ-S uses 
a 1 to 5 Likert-scale from “strongly disagree” to “strongly 
agree.” Scores obtained for the individual items within each 
scale are summed to give a total score for the each of the 
necessity (α = 0.87) and concerns (α = 0.78) scales, rang-
ing from 5 to 25 [20]. A higher score on BMQ-S-necessity 
indicates stronger beliefs about the necessity of treatment, 
and a higher score on BMQ-S-concerns indicates stronger 
concerns about treatment. A necessity-concerns differential 
score is calculated by subtracting the specific-concerns scale 
from the specific-necessity scale (range − 20 to 20) [18, 20, 
21]. A positive differential score indicates stronger neces-
sity beliefs than concerns, and a negative score indicates 
the opposite.

Each patient’s risk perception was assessed with the ques-
tion, “Over the next 5 years, how likely do you think your 
breast cancer will come back?” and asked how much lower 
she thought it would be if she took an additional 5 years 
of ET. These questions used an ordinal likelihood measure 

with differing quantities of absolute percent risk (0–1%, 
2–5%, 6–10%, 11–25%, 26–50%, 51–100%). The ordinal 
measure was chosen based on prior risk perception work 
that suggested that a percent likelihood measure, such as a 
visual analogue scale from 0 to 100%, has a higher degree 
of variance compared to ordinal or comparative risk likeli-
hood measures [22]. The follow-up questions assessed each 
patient’s likelihood of continuing hormonal therapy if the 
expected degree of risk reduction was 1%, 5%, or 20%. In 
addition, we adapted questions from the Rakovitch Risk Per-
ception (RRP) scale, a 9-item patient self-reporting scale 
that measures risk perception and risk aversive traits [23]. 
The risk perception component of the RRP scale includes 
four questions regarding risk perception, including develop-
ing local recurrence, developing distant recurrence, dying of 
breast cancer, and dying of something other than breast can-
cer. The risk aversive component of the RRP scale includes 
five questions unrelated to breast cancer, such as “I worry 
that I may have a stroke in the future.” All RRP scale items 
are scored on a 1 to 5 Likert-scale where larger numbers rep-
resent higher perception of risk perception and risk aversion.

Survivor concerns were analyzed using the Assessment 
of Cancer Survivors Concerns (ACS), a 5-item patient self-
rating scale that measures fears about recurrence and health 
in cancer survivors [24]. The ACS uses a 1 to 4 rating from 
“not at all” to “very much.” Construct validity was examined 
in multiple group confirmatory factor analysis on short-term 
and long-term cancer survivors and showed internal con-
sistency and validity. Assessment of mood was conducted 
via the Hospital Anxiety and Depression Scale (HADS) and 
QOL and symptom burden with the Functional Assessment 
of Cancer Therapy-Endocrine Subscale (FACT-ES) [25, 26]. 
Both the HADS and FACT-ES have been validated with 
good internal consistency and criterion validity in patients 
with breast cancer. The HADS is a 14-item patient self-
assessment scale that can detect states of depression and 
anxiety. HADS uses a scale of 0–3, with 3 indicating higher 
symptom frequencies and each subscale (anxiety and depres-
sion) can range from 0 to 21. For the FACT-ES, a 56-item 
tool, the total score and the subscales (Physical, Social, 
Emotional, and Functional Well-Being; General; and Endo-
crine Symptom Scale) were analyzed. Higher values on the 
FACT-ES total and subscales reflect better functioning and 
fewer symptoms. It is a validated tool in women with breast 
cancer receiving endocrine treatments with good internal 
consistency (range α = 0.65–0.87) and test–retest reliability 
(r = 0.93).

Statistical methods

Sociodemographic information, clinical characteristics, 
and survey responses were summarized using descriptive 
statistics.
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The primary objective of this cross-sectional study was to 
estimate the proportion of women who were not willing to 
receive extended ET, as assessed using the first question in 
the survey. The proportion of women and 95% exact bino-
mial confidence interval (CI) for each of the 5 responses 
were calculated.

The sample size was based on the precision of the esti-
mate for the primary aim. With 130 women, we expected 
to reasonably estimate the proportion of women unwilling 
to extend ET (i.e., the largest expected exact binomial 95% 
confidence interval length being 16.4% if as many as 30% 
were unwilling to extend ET).

The exploratory analyses examined whether patient-
related factors (patient-reported ET adherence, beliefs 
about medications, concerns about cancer recurrence, risk 
perception, and psychosocial and physical symptom bur-
den) were associated with willingness to accept or decline 
extended adjuvant ET. Validated questionnaires were scored 
according to previous published guidelines. Non-validated 
questionnaires were explored by question (e.g., the indi-
vidual questions about risk perception). Other independent 
variables included in the analysis were age, marital status 
(married or in a committed relationship vs. other), educa-
tion (at least some college vs. high school or less), employ-
ment (employed vs. unemployed), annual household income 
(> $60,000 vs. < $60,000), race (white vs. other), type of 
breast surgery (lumpectomy vs. mastectomy), contralateral 
prophylactic mastectomy (yes vs. no), prior treatment with 
chemotherapy (yes vs. no), and type of endocrine treatment 
(AI vs. tamoxifen). The exploratory objectives were exam-
ined univariably using Kruskal–Wallis or t-tests (depend-
ing on normality) and multivariably using multiple logistic 
regression with the binary outcome of willing (“moderately” 
to “extremely” on question 1) versus not willing (“not at 
all” to “unlikely”). Scientific hypotheses of confounding and 
univariable analysis were used to arrive at a final model.

Results

Patient sample

Of 253 eligible patients, 131 patients completed the sur-
vey including the first question, which was essential for 
evaluating the primary endpoint. The two patients who 
completed part of the survey but who did not complete the 
first question were excluded from the analysis. Among the 
analyzed patients, 32 (24%) patients were enrolled in the 
clinic and 99 (76%) were recruited via mail. As shown in 
Table 1, the mean age was 60, and 118 (90%) were non-
Hispanic white. Ninety-one (69%) had Stage I, 35 (27%) 
had Stage II, and 5 (4%) had Stage III disease. Of the 85 

patients who had the 21-gene RS assay performed, mean 
RS was 16.95 (standard deviation, SD 8.43); 45 (53%) 
had scores in the low range, 36 (42%) in the intermediate 
range, and 4 (5%) in the high range. Chemotherapy was 
administered to 53 (40%) of patients, and 92 (70%) had 
received radiation therapy. The cohort was evenly divided 
between current receipt of tamoxifen and an AI. Mean 
and median PRO scores for the entire cohort are noted in 
Supplementary Table 1.

Table 1  Patient characteristics

ER estrogen receptor, PR progesterone receptor, SD standard devia-
tion, ET endocrine therapy

Variable N %

Age 131 60.13 (Mean)
Race, White 118 90.1
Stage
 I 91 69.5
 II 35 26.7
 III 5 3.8

Lymph node involvement, yes 33 25.2
Grade
 1 32 24.4
 2 75 57.3
 3 24 18.3

ER Positive 130 99.2
PR Positive 120 91.6
Recurrence Score (Mean, SD) 16.95 8.43
Current ET
 AI 66 50.4
 Tamoxifen 65 49.6

Radiation, yes 92 70.2
Treatment
 Surgery and ET 78 59.5
 Surgery, chemo, and ET 53 40.5

Contralateral prophylactic mastectomy, yes 24 18.3
Education, at least some college 118 90.1
Employed, yes 62 47.3
Income
 <60,000 27 20.6
 ≥60,000 78 59.5
 Not answered 26 19.8

Perception of 5-year risk of recurrence
 0–1% 56 44.1
 2–5% 34 26.8
 6–10% 15 11.8
 11–25% 11 8.7
 26–50% 10 7.9
 51–100% 1 0.8
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Willingness to pursue extended endocrine therapy

Most women (112/131) reported being “moderately” to 
“extremely” willing to pursue extended ET (“Moder-
ately” to “Extremely”: 85%, 95%, CI 78–91%) (Fig. 1). 
Specifically, 30 (23%) patients reported “moderate,” 41 
(31%) “quite a bit,” and 41 (31%) “extreme” willingness 
to pursue extended ET. Seven (5%) stated they were “not 
at all” willing and 12 (9%) were “unlikely” (“Not at all” to 
“Unlikely”: 14%, 95% CI 9–22%). There was no difference 
in willingness to pursue extended adjuvant ET between 
those enrolled in conjunction with a clinic visit and those 
recruited via mail (p = 0.16).

Patient thresholds for extended endocrine therapy 
and recurrence risk perception

Participants were asked about their willingness to take 
extended ET for a variety of absolute reductions in risk 
of recurrence, ranging from 1 to 20%. As shown in Fig. 2, 
52% of patients were “moderately” to “extremely” likely 
to pursue extended ET for a 1% absolute reduction in risk 
of recurrence. In contrast for a 20% absolute reduction in 
risk, 89% of patients were at least moderately willing to 
take extended ET.

Patients were also asked about their perceived risk of 
recurrence. As shown in Table 2, the perceived risk of 
recurrence was not consistent with the pathologic stage 
for some patients. There was no statistically significant 
association between patients’ perceived risk of recurrence 
and their 21-gene RS (p = 0.37).

Association between clinical and patient‑reported 
factors and willingness to pursue extended ET

Univariate analysis

Univariate analyses were performed to explore associa-
tions between clinical and patient-reported factors and 
willingness to take extended ET (“not at all”–“unlikely” 
vs. “moderately”–“extremely” likely) (Table 3). There was 
a trend toward a greater likelihood of being less willing to 
take extended ET and prior receipt of chemotherapy (63% 
vs. 37%, p = 0.05). There was no statistically significant 
difference between the two groups for any other clinico-
pathologic factor, including stage of disease, tumor size, 
tumor grade, type of surgery, receipt of radiation therapy, 
class of endocrine therapy prescribed, menopausal status, 
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Fig. 1  Willingness to pursue extended endocrine therapy. Propor-
tion of patients with each response to question 1, “If in meeting with 
your doctor, he or she recommends continuing hormonal therapy for 
longer than 5  years (up to 10  years), how willing would you be to 
continue taking your current hormonal therapy?”
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Fig. 2  Patient thresholds for considering extended ET. Proportion of 
patients with each response to, “If you take an extra 5 years of hor-
monal therapy and it lowers your risk of cancer coming back by X%, 
how likely would you be to continue your hormonal therapy?” In 
the 3 questions, X was 1%, 5%, and 20%. Responses were grouped 
into “not at all” + “unlikely” and “moderately” + “quite a bit” + 
“extremely”

Table 2  Patient perception of recurrence risk within 5 years by breast 
cancer stage

TNM extent of the tumor (T), the extent of spread to the lymph nodes 
(N), and the presence of metastasis (M), N number

Risk perception TNM Stage

I II III Total

0–1%; N (%) 44 (49) 12 (35) 0 56
2–5%; N (%) 22 (25) 12 (35) 0 34
6–10%; N (%) 11 (12) 3 (9) 1 (25) 15
11–25%; N (%) 5 (6) 5 (15) 1 (25) 11
26–50%; N (%) 6 (7) 2 (6) 2 (50) 10
51–100%; N (%) 1 (1) 0 0 1
Total 89 34 4 127
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partnered status, education, employment, income, or race, 
although power was limited for these analyses.

A higher necessity belief was associated with more 
willingness to take extended ET (median BMQ-S Neces-
sity Score, 7 vs. 9; p = 0.004). Conversely, a higher medi-
cation concern score was associated with less willingness 
to take extended ET (median BMQ-S Concerns Score, 9.5 
vs. 6, p = 0.0007). Higher perception of risk of disease 
recurrence based on the question “Over the next 5 years, 
how likely do you think your breast cancer will come 
back?” was not associated with greater willingness to pur-
sue extended ET (p = 0.5). Similarly, there was no statisti-
cally significant difference in willingness to take extended 
ET when risk was assessed using either the Rakovitch Risk 
Perception scale or the Assessment of Cancer Survivors 
scale (Supplementary Table 2).

Poorer QOL was associated with less willingness to 
pursue extended ET (median FACT-ES Total Score, 145.4 
vs. 151.5, p = 0.045). Of the individual components of the 
FACT-ES, patients with lower scores on the social well-
being component were less willing to pursue extended 
ET (median 19 vs. 24, p = 0.013). There were no statisti-
cally significant associations identified between the other 
components of the FACT-ES including the endocrine 
subscale, or between the anxiety or depression subscales 
of the HADS, and willingness to take extended ET (Sup-
plementary Table 2).

Multivariate analysis

In the multivariable model, higher necessity belief in taking 
the medication was the only independent factor associated 
with willingness to take extended ET (BMQ-S Necessity 
Score, point estimate 1.32, 95% Wald Confidence Limit 
1.09–1.59; p = 0.005) (Table 4). There was a trend toward 
both an increase in risk perception and an increase in qual-
ity of life and an increased willingness to take extended ET. 

Table 3  Predictors of willingness to pursue extended endocrine therapy

ET endocrine therapy, BMQ beliefs about medication questionnaire, FACT-ES Functional Assessment of Cancer Therapy-Endocrine Subscale

Factor Willingness: “Not at all”–“unlikely” 
(N = 19)

Willingness: “Moderately”–“extremely” 
(N = 112)

p value

Number %/median (IQR) Number %/median (IQR)

Age 19 53.0 (45.0–70.0) 112 60.0 (53.5–68.0) 0.75
Treatment
 ET 7 36.8% 71 63.4% 0.054
 ET + chemo 12 63.2% 41 36.6%

Node Involvement 0.25
 No 12 63.2% 86 76.8%
 Yes 7 36.8% 26 23.2%

Perception of risk
 0–1% 12 63.2% 44 40.7% 0.50
 2–5% 5 26.3% 29 26.9%
 6–10% 1 5.3% 14 13.0%
 11–25% 0 0% 11 10.2%
 26–50% 1 5.3% 9 8.3%
 51–100% 0 0% 1 0.9%

BMQ; Necessity belief (Range 5–25) 19 7 (4–9) 109 9 (7–12) 0.004
BMQ; Medication concern (Range 5–25) 18 9.5 (8–12) 109 6 (5–9) 0.0007
FACT-ES (Range 0–220) 19 145.4 (140.0–150.0) 110 151.5 (138.0–160.9) 0.045

Table 4  Multivariable model of predictors of willingness to pursue 
extended endocrine therapy

Bold represents the p value < 0.05
BMQ, beliefs about medication questionnaire; FACT-ES, functional 
assessment of cancer therapy-endocrine subscale; LN, lymph node

Effect Odds ratio estimates p value

Point estimate 95% Wald 
confidence 
limits

Age 1.03 0.97 1.09 0.35
LN+ versus LN− 0.27 0.05 1.38 0.12
Stage 2–3 versus 1 1.47 0.25 8.62 0.67
BMQ-specific necessity 1.32 1.09 1.59 0.005
Risk perception 1.63 0.94 2.82 0.08
FACT-ES total 1.03 1.00 1.06 0.05
Area under the curve = 0.807
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Age, lymph node involvement, and stage of disease were not 
associated with willingness to take extended ET.

Discussion

In this cross-sectional study, we used both perceived risk of 
recurrence and a series of hypothetical scenarios to exam-
ine the associations between standard clinicopathologic 
risk factors and patient-reported symptoms and beliefs and 
willingness to take extended ET. Most women were “mod-
erately” -to- “extremely” likely to pursue extended ET if 
recommended to do so by their physician. Notably, no clin-
icopathologic factor was associated with this decision. The 
only independent factor that was associated with willingness 
to take recommended extended ET was a belief that ET was 
necessary for risk reduction.

In addition, patients were asked about the threshold of 
benefit that would be required for them to consider taking 
extended ET. In this scenario, about half of patients were 
willing to take treatment for a 1% absolute benefit, and 
almost three-quarters were willing to consider treatment for 
a 5% benefit. Recent data from randomized clinical trials 
have demonstrated a benefit from extended ET for patients 
with HR-positive breast cancer, although the absolute bene-
fits for most women have been relatively small. As providers 
discuss the merits of extended ET with patients, it will also 
be important to understand more about the patient perspec-
tive regarding extended treatment to maximize persistence 
with therapy for those most likely to benefit.

Based on the findings reported here, consideration of 
standard clinicopathologic characteristics alone may not be 
sufficiently persuasive for patients at high risk to agree to 
take extended ET. If results from newer predictive factors 
such as multiparameter genomic assays, circulating tumor 
cells, or other liquid biopsies are shown to be helpful in iden-
tifying those women most likely to benefit from extended 
adjuvant ET, additional research will be required to exam-
ine patient acceptance of these results and their impact on 
uptake of extended ET. In addition, more qualitative research 
is required to understand more about the necessity beliefs 
underlying patient decision making in this arena.

As has previously been reported, we identified sub-
stantial discordance between actual and perceived risk 
of disease recurrence. Of those patients with Stage I and 
Stage II disease, 49% and 35%, respectively, reported that 
they believed their risk of disease recurrence in the next 
5 years was less than 1%, representing underestimation of 
risk. In contrast, 14% of patients with Stage I and 21% of 
patients with Stage II disease perceived that their risk of 
disease recurrence in 5 years was more than 11%, which 
likely represents overestimation of risk for the majority of 

those patients [5]. Therefore, when discussing extended 
ET with patients, providers cannot assume that patients 
have an accurate understanding of their risks of recur-
rence. Additional research to improve the effectiveness of 
patient-provider communication, including decision aids, 
about risk of recurrence and use of extended ET may also 
be beneficial [27, 28].

There are several limitations to this study, including 
that it is a relatively small, generally low-risk, well-edu-
cated cohort derived from a single academic institution. In 
addition, the sample was biased toward those more likely 
to tolerate ET, since eligible patients had to have reported 
taking ET for at least 3 years. This bias may have led to the 
lack of an identifiable association between patient-reported 
endocrine symptoms and willingness to take extended ET. 
Because 85% of patients were at least moderately willing 
to consider taking extended ET when recommended by 
their physician, this limited the statistical power to identify 
factors associated with unwillingness to continue therapy. 
Finally, although we attempted to evaluate patients before 
they had a comprehensive discussion about the risks and 
benefits of extended adjuvant ET, some patients may have 
already received information or guidance from their oncol-
ogy providers or from other sources, such as their peers 
or the Internet.

For patients with HR-positive disease, there is a sub-
stantial risk of late disease recurrence [5]. However, data 
available to date do not define which patients are likely to 
benefit the most from extended ET. Given the high number 
needed to treat, this can lead to substantial overtreatment 
and result in unnecessary toxicity and negative impacts 
on quality of life. Greater availability of tools that provide 
physicians with more individualized data for patients, and 
a better understanding of patient perception of disease risk 
and factors that influence treatment decision making, are 
both necessary to optimize the use of extended ET.
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