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Abstract
Purpose The degree to which breast cancer survivors know about their tumors and understand treatment rationales is not 
well understood. We sought to identify information gaps within a diverse sample and explore whether knowledge about 
breast cancer and treatment may impact care.
Methods We conducted a one-time, interviewer-administered survey of women who were diagnosed with breast cancer 
during 2013–2017 and received care at one of three centers in Boston, MA, and New York, NY. We examined knowledge 
of breast cancer and treatment rationales, information preferences, and treatment receipt.
Results During 2018–2020, we interviewed 313 women (American Association for Public Opinion Research Cooperation 
Rates 58.4–76.5% across centers) who were 56.9% White, 23.6% Black, 14.1% Hispanic, and 5.4% other. Among the 296 
included in analyses, we observed high variability in knowledge of breast cancer and treatment rationales, with a substantial 
number demonstrating limited knowledge despite feeling highly informed; > 25% actively avoided information. Black and 
Hispanic (vs. White) women consistently knew less about their cancers. Lack of understanding of treatment rationales for 
chemotherapy, radiation, and hormonal therapy was common but not consistently different by race and ethnicity. Understand-
ing treatment rationale (but not cancer knowledge) was associated with treatment initiation, but small sample sizes limited 
in-depth examination.
Conclusions Our study highlights the need for enhanced informational support for breast cancer survivors, who are chal-
lenged with complex information during the decision-making process and beyond. More research is needed to understand 
how to further educate and empower diverse populations of patients with breast cancer.
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Introduction

Racial disparities in breast cancer treatment exist in many 
forms, including delays, non-initiation, and incomplete 
treatment, such as early discontinuation or suboptimal 
adherence. The reasons for under-treatment include a 
complex interplay of physician, institutional, access, and 
patient factors [1–7]. Although not well studied, knowl-
edge about one’s breast cancer and the degree to which 
one understands the rationales for recommended treatment 
may also affect care and adherence [8, 9]. Evidence sug-
gests that general cancer knowledge is poor [10–15], and 
individuals with breast cancer often want more informa-
tion from their clinicians than they received [16].

Many people with breast cancer—particularly Black 
and Hispanic individuals—do not know basic informa-
tion about their cancer stage and other tumor characteris-
tics [17]. Although the specific impact of this knowledge 
has not been studied in breast cancer populations, limited 
cancer knowledge may impact screening [18–20], cancer-
related outcomes [9, 17, 21–25], and satisfaction with 
care [10, 26, 27]. In addition to knowledge about cancer, 
understanding why specific treatments are being recom-
mended (e.g., to lower the risk of a local or a systemic 
recurrence) may also play an important role in decision-
making and treatment receipt. Qualitative work among 
breast cancer patients suggests that many lack knowledge 
about their diagnoses and treatments, and those with a 
better understanding more often adhere to treatment [24]. 
Other evidence suggests that breast cancer patients have 
highly variable knowledge about treatment pathways and 
outcomes (e.g., that lumpectomy and mastectomy offer 
equivalent long-term survival) [11], although the impact 
of this knowledge on treatment was not examined.

These small studies support a hypothesis that improved 
knowledge about one’s cancer and the reasons for treatment 
recommendations may improve receipt of and adherence 
to treatments, and ultimately, improve outcomes. Although 
many factors contribute to disparities in breast cancer care, 
improving breast cancer knowledge and understanding of 
disease are mutable factors amenable to interventions [23]. 
Further, greater cancer knowledge and knowledge about one’s 
own disease may also impact a woman’s trust, communica-
tion, confidence, and experiences with her treatment team.

In this study, we explored whether the degree of under-
standing of one’s breast cancer and treatment rationales 
is associated with treatment receipt. Specifically, we sur-
veyed a large, diverse population of women with previous 
breast cancer to examine knowledge about one’s cancer 
and the reasons for treatment and assess whether differ-
ences in knowledge exist by race and ethnicity and whether 

such knowledge is associated with treatment initiation and 
completion. We also explored information-seeking behav-
iors and preferences, with the goal to identify opportuni-
ties and strategies to engage patients in their health and 
decision-making about breast cancer treatments.

Methods and patients

Study overview and population

We invited adult women diagnosed with a first invasive, 
stage I-III breast cancer during 2013–2017 to participate in 
a one-time interviewer-administered survey. We aimed to 
include a diverse population of White, Black, and Hispanic 
participants. Participants had to understand and speak Eng-
lish or Spanish and had to receive some or all of their cancer 
care (at least 3 visits) at a participating center (Dana-Farber 
Cancer Institute [DFCI] or Boston Medical Center [BMC] in 
Boston, MA or Columbia University Irving Medical Center 
[CUIMC] in New York, NY). The Institutional Review 
Board of each participating center approved the study (proto-
col number 17–612) and the study conforms to the standards 
set forth in the Declaration of Helsinki.

Survey instrument

The survey (Data Supplement, File 1) was designed to be 
completed in 25–40 min. It included eight sections: (1) gen-
eral health[28]; (2) breast cancer knowledge [17], percep-
tion of recurrence risk[29], genetic testing utilization[30], 
decision-making styles[31, 32]; (3) treatments recom-
mended/received, reasons for initiating/not initiating treat-
ments[33–36], adherence[36, 37], knowledge about treat-
ment rationales[35]; (4) social support[38], religiosity[39, 
40]; (5) information-seeking preferences[41–43], trust [42], 
health care experiences[35]; (6) discrimination [44, 45], 
health literacy[46], numeracy[47]; (7) demographics (age, 
race, ethnicity, language, country of origin, highest educa-
tional level, marital status, finances [48, 49], primary health 
insurance, employment status, impact on work/finances)[48, 
49]; and (8) mood[50] and social activity [51]. Whenever 
possible, we used or adapted previously validated survey 
items. Surveys underwent cognitive testing with 10 patients 
to ensure comprehension and clear mapping of answers to 
response options. The results presented herein focus on data 
collected in Sects. (2), (5), and (6).

Survey administration

Figure 1 displays the study schema. For patients treated at 
Boston centers (Fig. 1A), we utilized electronic medical 
record reports to identify patients meeting eligibility criteria 
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who were Black, Hispanic, or White, oversampling for Black 
and Hispanic patients. Study invitations and postage-paid 
opt-out cards were mailed to eligible patients in English and 
Spanish. At CUIMC (Fig. 1B), study staff identified and 
contacted eligible women who previously agreed to contact 
for research.

Interviews were conducted (via telephone or in-person) 
by trained staff. Patients provided verbal, informed consent 
at the start of the interview, including permission to review 
medical records. The survey was conducted in English or 
Spanish using computer-assisted interview software. Data 
from the survey were entered directly into the survey soft-
ware. All participants were provided a $20 gift card upon 
interview completion. We abstracted participants’ medical 

records to confirm tumor characteristics and treatment, 
when available.

Interviews were conducted between June 1, 2018, and 
June 30, 2020; 96% of participants were diagnosed with 
breast cancer > 2 years before their interview; all were 
within 5 years. Accrual slowed during the COVID-19 pan-
demic, where in-person contact/consenting was not per-
mitted; we halted study accrual once 326 women enrolled 
(187 from DFCI, 100 from BMC, 39 from CUIMC; 5 were 
interviewed in Spanish), fewer than the planned enroll-
ment of 500. Because analyses focused on breast cancer 
knowledge (i.e., agreement of medical record and patient 
report for tumor characteristics), 13 women were excluded 

Women age 18+ with a 
first diagnosis of stage 

I-III breast cancer 
diagnosed during 2013-
2017 who have had ≥3 
visits to treating center  
(Dana-Farber [DFCI] 
and Boston Medical 

Center [BMC])

Eligible participants 
approached in person 

in clinic (BMC only) 

Follow-up 
phone call 
invitation to 
participate

Those who do not opt out but 
who cannot be reached by 

phone receive up to 3 telephone 
calls to determine willingness to 

participate. 

Decline 
participation

Accept 
participation

Set up time for 
phone interview; 

gift card upon 
completion

Cannot be 
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Decline or never reached

Accept 
participation

Opt out not 
contacted for 

enrollment

Opt in or no 
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Eligible participants 
mailed invitation letter 
with opt out/in card 
(DFCI and BMC)

Accept participation; schedule in 
person or phone interview; gift 

card upon completion
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first diagnosis of stage 

I-III breast cancer 
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(Columbia University)

Follow-up 
phone call 
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participate
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who cannot be reached by 

phone receive up to 3 telephone 
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participate. 
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phone interview; 
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Accept 
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b

a

Fig. 1  Schema for patient approach at Boston centers (Dana-Farber Cancer Institute and Boston Medical Center) (Fig. 1A) and Columbia Uni-
versity Irving Medical Center (Fig. 1B)
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(2 Black, 1 Native American, 1 White, 9 missing race) for 
incomplete medical record information.

Given the different contact procedures at each site, we 
calculated response, cooperation, refusal, and contact rates 
for each center separately using American Association for 
Public Opinion Research (AAPOR) definitions[52] (Sup-
plemental Fig.  1A-1C). Response rates varied by site: 
DFCI = 30.3% (cooperation rate 58.4%, refusal rate 21.6%, 
contact rate 51.9%); BMC = 38.5% (cooperation rate 63.3%, 
refusal rate 22.3%, contact rate 60.8%). CUIMC response 
rates were not easily measurable given the uncertain 
denominator of patients receiving/reading broadcast emails 
(CUIMC cooperation rate = 76.5%, refusal rate = 2.3%; 
Fig. 2C).

Dependent variables

Dependent variables of interest were derived from the ques-
tions in Supplemental Table 1.[17, 35] The survey (Eng-
lish version) is provided in the Data Supplement [17, 35]. 
Patients were asked about knowledge of their breast can-
cer tumor characteristics, including stage, grade, hormone 
receptor (HR) status, and human epidermal growth factor 
receptor 2 (HER2) status; hereafter called “breast cancer 
knowledge.” Participants were considered knowledge-
able about each characteristic if their response matched 
the medical record documentation. Two participants with 
unconfirmed stage in medical records were categorized as 
‘correct’ for stage, regardless of their response. We exam-
ined each item and the sum of the number of correct answers 
(range 0–4).

Patients were asked about understanding of treatment 
rationale(s) for each recommended therapy in the neo/adju-
vant setting by adapting prior surveys [35]. Each question 
on treatment rationale and preferences was examined and 

reported individually. Participants were only asked treatment 
rationale questions about recommended treatments, defined 
by participant report of whether treatments were recom-
mended. Patients also reported whether any recommended 
treatments were initiated and completed.

We additionally inquired about information-seeking 
preferences, whether understanding treatment rationales 
was important in decision-making, and the degree to which 
participants felt information was provided to them by their 
clinicians.

Independent variables

Patients self-reported their race and ethnicity, categorized 
as Non-Hispanic (NH) White, NH Black (or African Ameri-
can), Hispanic, or Other/Unknown (race and ethnicity data 
were missing for 17 patients who were excluded from analy-
ses). We additionally documented age, general health, coun-
try of birth, education, treatments recommended/received, 
preferred decision-making role, and insurance, categorized 
as in Table 1. Health literacy and numeracy were each cat-
egorized based on responses to three questions, and we sum-
marized the proportion of participants by race and ethnicity 
reporting the most health literacy[46] and numeracy for each 
item [47].

Statistical analysis

We examined participant characteristics and individual 
breast cancer knowledge and the responses to questions 
on treatment rationales for recommended therapies by race 
and ethnicity. We examined associations of breast cancer 
knowledge and understanding treatment rationales with ini-
tiating recommended treatment(s) using contingency tables 
and Chi-square tests among those recommended for each 
treatment modality. Because missing/non-responses were 

Fig. 2  Proportion of participants answering tumor variable questions correctly by race and ethnicity
Findings were significant for each comparison (stage, p = 0.003; grade, p = 0.004; hormone receptor [HR] status, p = 0.003;human epidermal 
growth factor receptor 2 [HER2] status, p = 0.005)
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Table 1  Participant characteristics for the 313 women with complete medical record information

Characteristic, N (%) Overall (n = 313) White
(n = 178)

Black (n = 74) Hispanic
(n = 44)

Other
(n = 17)

p-valuea

Age, years
 ≤ 50
51–60
 ≥ 61

58 (18.7)
154 (49.7)
98 (31.6)

21 (11.9)
85 (48.0)
71 (40.1)

19 (26.0)
39 (53.4)
15 (20.6)

14 (31.8)
23 (52.3)
7 (15.9)

4 (25.0)
7 (43.8)
5 (31.3)

0.001

Tumor subtype at diagnosis
ER-positive
HER2-positive

257 (81.7)
35 (11.2)

146 (82.0)
15 (8.4)

56 (75.7)
11 (14.9)

37 (84.1)
8 (18.2)

15 (88.2)
1 (5.9)

0.82 for ER
0.42 for HER2

Stage at diagnosisb

I
II
III
DCIS
Not confirmed

182 (58.2)
100 (32.0)
26 (8.3)
3 (1.0)
2 (0.6)

111 (62.4)
56 (31.5)
7 (3.9)
3 (1.7)
1 (0.6)

35 (47.3)
27 (36.5)
11 (14.9)
0 (0)
1 (1.4)

23 (52.3)
15 (34.1)
6 (13.6)
0 (0)
0 (0)

13 (76.5)
2 (11.8)
2 (11.8)
0 (0)
0 (0)

 < 0.0001c

Would you say your general health is…
Excellent
Very good
Good
Fair
Poor

47 (15.1)
118 (37.8)
92 (29.5)
47 (15.1)
8 (2.6)

30 (16.9)
85 (47.8)
47 (26.4)
12 (6.7)
4 (2.3)

7 (9.6)
15 (20.6)
28 (38.4)
23 (31.5)
0 (0)

7 (15.9)
12 (27.3)
11 (25.0)
12 (27.3)
2 (4.6)

3 (17.7)
6 (35.3)
6 (35.3)
0 (0)
2 (11.8)

 < 0.0001

Country of birth
U.S
Otherd

244 (79.0)
65 (21.0)

172 (97.2)
5 (2.8)

51 (68.9)
23 (31.1)

15 (34.9)
28 (65.1)

6 (40.0)
9 (60.0)

 < 0.0001

Highest educational attainment (3 missing information)
Did not graduate high school
High school graduate and/or some college
College graduate
Additional coursework and/or advanced degree

19 (6.1)
113 (36.5)
74 (23.9)
104 (33.6)

3 (1.7)
59 (33.2)
41 (23.0)
75 (42.1)

10 (13.5)
37 (50.0)
18 (24.3)
9 (12.2)

6 (14.3)
16 (38.1)
6 (14.3)
14 (33.3)

0 (0)
1 (6.3)
9 (56.3)
6 (37.5)

 < 0.0001c

Treatments recommended (by patient report)
Chemotherapy (+ 1 not sure)
Radiation (RT) (+ 2 not sure)
Hormonal therapy (HT)
Trastuzumab (T) (12 not sure about trastuzumab)

157 (50.2)
242 (77.3)
242 (77.3)
32 (3.9)

76 (42.7)
127 (71.4)
139 (78.1)
14 (7.9)

50 (67.6)
67 (90.5)
53 (71.6)
12 (16.2)

26 (59.1)
34 (77.3)
36 (81.8)
5 (11.4)

5 (29.4)
14 (82.4)
14 (82.4)
1 (5.9)

0.007 (chemo)
0.060 (RT)
0.540 (HT)
0.050 (T)

Treatments received (among those recommended for 
treatment from above)

Chemotherapy
Radiation (RT)
Hormonal therapy (HT)
Trastuzumab (T)

151 (95.6)
234 (95.9)
241 (77.0)
31 (70.5)

74 (96.1)
124 (96.1)
138 (77.5)
14 (82.4)

48 (96.0)
63 (94.0)
54 (73.0)
11 (61.1)

24 (92.3)
33 (97.1)
36 (81.8)
5 (62.5)

5 (100)
14 (100)
13 (76.5)
1 (100)

0.86 (chemo)
0.008 (RT)
0.918 (HT)
0.567 (T)

Treatment(s) declined (n = 23) [declined any component 
of recommended therapy]

23 (7.4) 11 (6.2) 7 (9.5) 3 (6.8) 2 (11.8) 0.718

Preferred role when making decisions about treatments 
for your breast cancer? (1 missing)

Make decisions with little or no input from doctors
Make decisions after considering your doctor’s opinion
You and your doctor make decisions together
Your doctors make decisions after considering your 

opinion
Your doctors make decisions with little or no input from 

you

1 (0.3)
65 (20.8)
222 (71.2)
20 (6.4)
4 (1.3)

0 (0)
41 (23.2)
125 (70.6)
9 (5.1)
2 (1.1)

1 (1.4)
14 (18.9)
54 (73.0)
5 (6.8)
0 (0)

0 (0)
8 (18.2)
32 (72.7)
3 (6.8)
1 (2.3)

0 (0)
2 (11.8)
11 (64.7)
3 (17.7)
1 (5.9)

 < 0.0001c

Primary Health Insurance
Medicaid
Medicare
Commercial/HMO
None/other

48 (15.3)
58 (18.5)
1999 (63.6)
8 (2.6)

14 (7.9)
39 (21.9)
124 (69.7)
1 (0.6)

21 (28.4)
15 (20.3)
36 (48.7)
2 (2.7)

12 (27.3)
1 (2.3)
28 (63.6)
3 (6.8)

1 (5.9)
3 (17.7)
11 (64.7)
2 (11.8)

 < 0.0001
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infrequent for each knowledge question (< 8% for each item), 
we excluded patients who did not provide a response for that 
particular question only. Finally, we examined associations 
of knowledge with each of the three health literacy[46] and 
numeracy questions[47] using contingency tables and chi-
square tests. Sample sizes for each analysis are described 
below. Since treatment recommendation and receipt were 
self-reported, we examined agreement between self-report 
and medical records among participants with medical record 
treatment information; agreement was 95–97% across treat-
ments. Two-sided P values < 0.05 were considered statisti-
cally significant.

Results

Among 313 survey respondents with complete medical 
record data on tumor characteristics (Table 1), 56.9% were 
White, 23.6% were Black, and 14.1% were Hispanic; 21.0% 
were born outside the U.S. Overall, 23 did not initiate at least 
one component of their therapy; this did not differ by race 
or ethnicity. Because the focus of our study was to evalu-
ate breast cancer knowledge and understanding treatment 
rationales by race and ethnicity and to examine impact on 
treatment receipt, we excluded 17 women with unknown/
missing race and ethnicity from analyses on knowledge and 
understanding treatment rationales. The final sample size for 
analysis was 296 female participants.

Breast cancer knowledge and understanding 
treatment rationales

Overall, 69.0%, 75.3%, and 62.2% answered questions cor-
rectly about their stage, HR status, and HER2 status, respec-
tively; 31.7% knew tumor grade (Fig. 2). For each tumor 
characteristic, a higher proportion of White (vs. Black and 
Hispanic) women answered questions correctly. For HR sta-
tus, 81.5%, 62.2%, and 67.4% of White, Black, and Hispanic 
women, respectively, answered correctly; p < 0.01. Differ-
ences in knowledge about stage were also apparent, with 
76.4% of White women knowing their cancer stage com-
pared with 58.1% and 56.8% of Black and Hispanic women 
(p < 0.01). Most women knew some degree of information 
about their tumors, although 2.8%, 8.6%, and 11.6% of 
White, Black, and Hispanic women, respectively, reported 
none of the four tumor characteristics correctly (p < 0.001; 
Supplemental Fig. 2). Of note, women with the highest 
health literacy more frequently knew their cancer stage, HR 
and HER2 status. Similar trends were noted for numeracy, 
although these were not statistically significant (not shown).

Participants varied in their understanding of rationales 
for recommended treatments (Fig. 3). For example, among 
228 (of 242) recommended for radiation (Fig. 3A) who 
responded to these questions, most (88.2%) understood that 
radiation lowers risk for breast cancer recurrence in one’s 
breast or scar, although nearly 50% incorrectly responded 
‘true’ to radiation’s goal being to lower the risk for distant 
cancer recurrence. Black women answered this correctly 

Table 1  (continued)

Characteristic, N (%) Overall (n = 313) White
(n = 178)

Black (n = 74) Hispanic
(n = 44)

Other
(n = 17)

p-valuea

Health Literacy[46] (5–6 missing per question)
Extremely confident / quite a bit confident filling out 

forms by yourself
Never/rarely have problems learning about your 

condition because of difficulty understanding written 
information

Never/rarely have someone help you read hospital 
materials

272 (88.6)
257 (83.7)
245 (79.6)

167 (94.4)
161 (91.0)
147 (82.6)

58 (78.4)
57 (77.0)
61 (82.4)

21 (77.5)
26 (65.0)
24 (60.0)

16 (100)
13 (81.3)
13 (81.3)

0.0003
0.0004
0.0044

Numeracy[47]
‘Extremely good’ or ‘very good’ at working with frac-

tions
‘Extremely good’ or ‘very good’ at calculating 25% off 

of a shirt
Always/often find numerical information useful

138 (45.0)
222 (72.3)
223 (72.9)

94 (53.1)
141 (79.2)
138 (78.0)

21 (28.4)
44 (60.3)
47 (64.4)

13 (32.5)
21 (52.3)
25 (62.5)

10 (62.5)
16 (100)
13 (81.3)

 < 0.0001c

 < 0.0001c

 < 0.0001c

a by Chi-square testing unless specified
b Two participants reported having stage I breast cancer but on medical record review had DCIS
c by Fisher’s Exact testing
d other: 35 countries other than continental U.S. were represented., most common countries of birth were (Dominican Republic [n = 6], Haiti 
[n = 6], Puerto Rico [n = 9], Trinidad [n = 4], and Jamaica [n = 3]; rest of countries had 2 or less people born there)]
DCIS ductal carcinoma in situ, ER estrogen receptor, HER2 human epidermal growth factor receptor 2
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less frequently than others (32.8% vs. 50.0 and 58.3% in 
Hispanic and White women, respectively).

Among 151 respondents who were recommended for 
chemotherapy (Fig. 3B), nearly 90% across race and ethnic-
ity groups replied that chemotherapy killed remaining can-
cer cells, although participants demonstrated less knowledge 
about chemotherapy’s impact on survival (70.0%-84.6% 
responded that chemotherapy improved survival, but only 
69.2%-82.7% responded that it lowered the risk of distant 
recurrence; p > 0.05 for race and ethnicity comparisons).

Among 227 (of 242) recommended for hormonal ther-
apy (HT) (Fig. 3C), 63.9% and 84.9% correctly responded 
that the treatment lowered distant recurrence and localized 
recurrences, respectively. The proportion of Black women 

answering these questions correctly was lower than other 
groups (49.1% and 67.9% correctly acknowledging that 
HT lowered risk for distant and local recurrences). Over-
all, 72.7% of participants correctly answered that HT ‘helps 
you live longer,’ and 36.1% responded correctly that HT 
“kills cancer cells.” Many (50.0–66.2%) also thought that the 
effects of HT were different for younger and older women.

We explored potential associations between a lack of ini-
tiation of recommended therapy among 23 women reporting 
this and participants’ degree of breast cancer knowledge. 
Although numerically higher proportions of women declin-
ing therapy had less breast cancer knowledge, sample sizes 
were small, and these differences were not statistically sig-
nificant. For example, 9.5% of those declining therapy (vs. 

Fig. 3  Understanding treatment rationales and feelings/beliefs about 
each recommended treatment for radiation (3A), chemotherapy (3B), 
and hormonal therapy (3C)
3A:Comparisons by race and ethnicity (* when significant in 
chart above): p = 0.003 for RT lowers risk of distant recur-
rence, p < 0.0001 for side effects are severe for most women; 
remaining responses not significantAbbreviations: RT, radiation 
therapy.3B:Comparisons by race and ethnicity (* when significant in 

chart above): P = 0.001 for side effects are severe for most women;p 
= 0.009 for if side effects happen, they almost always get better; 
remaining responses not significant.3C:Comparisons by race and eth-
nicity (* when significant in chart above): p = 0.0009 for HT lowers 
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significantAbbreviations: HT, hormonal therapy
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5.1% of those initiating treatment) answered none of the 
four tumor knowledge questions correct. In addition, 9.5% 
of those declining therapy answered all four tumor questions 
correctly (vs. 18.3% of those initiating treatment; overall 
p = 0.69; Supplemental Table 2).

Feelings about treatment

Feelings and worries about recommended treatments were 
variable (Figs. 3A-3C, bottom). Concerns that side effects 
were severe with radiation, chemotherapy, and HT were 
expressed more frequently by Black participants, although 
most participants (~ 75%), regardless of race or ethnicity, 
believed that side effects of radiation and chemotherapy 
would improve. Of note, 14.5% of overall participants 
(13.7% of White, 17.0% of Black, and 14.3% of Hispanic 
women, p = 0.44) felt that the side effects of HT were not 
worth having the treatment.

Information‑seeking preferences

Overall, > 90% of participants reported that understanding 
the treatment rationale for recommended therapy was impor-
tant in making decisions about each treatment component. 
Most also reported that their clinical team explained the 
goals of recommended treatments, including 94.6%, 95.0%, 
and 91.3% of those recommended for radiation, chemo-
therapy, and HT, respectively, without differences by race 
or ethnicity. Over 84% ‘strongly agreed’ that their doctors 
encouraged them to ask questions, and 86.1% ‘strongly 
agreed’ that their doctors explained things in a way they 
could understand, with similar findings across race and eth-
nicity subgroups. For those recommended for HT, nearly 

80% ‘strongly agreed’ that their doctors gave them enough 
information to make decisions about treatment (p = 0.61 for 
comparisons by race and ethnicity); most ‘strongly agreed’ 
that the doctor fully explained the benefits (79.9%) and risks 
(65.5%) of therapy.

When asked about their preferences for obtaining infor-
mation about their cancer, overall, of the 296 women, 76.0% 
reported they had looked for cancer-related information from 
sources other than their doctor or nurse, and 26.8% (n = 77) 
reported they had purposely avoided information at times 
(22.5% of White, 32.4% of Black, 31.0% of Hispanic par-
ticipants, p = 0.196). They cited reasons for avoiding infor-
mation including (not mutually exclusive): too difficult to 
deal with emotionally (84.4%), trusting my health care pro-
viders (39.0%), because I couldn’t do anything about my 
illness (14.3%), or it was too difficult to understand (13%) 
Responses were similar across subgroups by race and 
ethnicity.

Among those seeking information elsewhere, the most 
common (not mutually exclusive) sources were the internet 
(90.8%), other cancer survivors (71.0%), pamphlets/books 
(66.0%), cancer information/support organizations (56.7%), 
friends or family (50.8–53.4%), other healthcare providers 
(35.7%), a library or hospital resource center (27.7%), tel-
evision/radio (23.5%), or support groups (22.3%). Partici-
pants endorsed a number of emotions regarding information 
about their cancers (Supplemental Fig. 3), with most feeling 
informed, empowered, and satisfied, but some also feeling 
anger or fear. These findings were similar across subgroups 
but fewer Black (59.5%) and Hispanic (68.2%) women felt 
motivated by information (75.3% White women p = 0.04) 
and informed (82.4% of Black, 77.3% of Hispanic, 95.3% 
of White women, p < 0.01).

Fig. 3  (continued)
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Discussion

Among a diverse population of nearly 300 women with 
breast cancer, a substantial number of participants did 
not know about their own tumors and/or how treatments 
would benefit them, with statistically significant differences 
in knowledge of breast cancer and treatment rationale by 
race and ethnicity. These findings were observed despite 
the vast majority of participants reporting they were suf-
ficiently informed for treatment decision-making and that 
understanding treatment rationale was important to them. 
Breast cancer knowledge was highly variable overall, with 
8.1% of Black and 11.6% of Hispanic women not answering 
any tumor characteristic questions correctly. Our findings of 
limited knowledge about tumor grade were not surprising 
and consistent with prior work [17], but many women did 
not know other key elements of their cancer’s features, all of 
which drive treatment recommendations. We also observed 
that many patients did not understand goals of therapy or 
the distinctions between local and systemic risk reduction, 
and particularly the rationale for HT. However, because few 
patients reported that they declined treatment, we were lim-
ited in our ability to further examine how tumor knowledge 
and understanding treatment rationales might impact care.

Clinical implications

To our knowledge, this is the first study to include an in-
depth examination of how well patients understand the 
rationale for their individually recommended local and sys-
temic therapies. Understanding how this information may 
impact care has not been well studied, although there is 
some suggestion that treatment receipt would be improved 
if patients better understood the goals of therapy [9, 25, 
34]. This assumes that side effects are managed effectively 
and that other barriers are avoided, given the frequency of 
physical and access challenges reported during longer-term 
treatments like HT [25, 35]. Of note, approximately 14% of 
women in our study reported that side effects of HT limited 
their interest in having the treatment.

Our findings highlight important information gaps for 
patients and the need to develop ways to individualize edu-
cational approaches to supporting each patient through ini-
tial treatment decision-making and their longer-term treat-
ment journey. This may be of particular importance for HT, 
where treatment durations are long, and women may tire of 
taking a medication that has unclear benefits to them. To 
address this, a longitudinal commitment to informational, 
decisional, and emotional support for breast cancer survi-
vors may be required through regular communication and 
an individually tailored, patient-facing, educational curricu-
lum. Most women in our study reported that receiving breast 

cancer information resulted in feelings of empowerment and 
satisfaction, suggesting an unmet but welcome opportunity 
for this type of patient education and support.

The cur rent ly  enrol l ing ‘GET SET’ study 
(NCT04379570) will assess how informational support 
impacts adherence to HT beyond passive reminders to take 
medication [53]. Patients in this study are randomized to 
texting reminders to take medication (with concomitant edu-
cation on HT at treatment initiation), motivational interview-
ing, both interventions, or usual care. If positive, this may 
represent a new care delivery model to improve connections 
with patients and novel methods for information delivery 
beyond simple reminder strategies.

Study limitations

Our study’s strengths included collecting rich data from 
a diverse population of several hundred women in three 
academic centers in two U.S. cities and studying cancer 
survivors beyond primary therapy to understand longer-
term treatment adherence. We acknowledge several study 
limitations. During the COVID-19 pandemic, our study 
teams had increasing difficulty reaching patients for tel-
ephone surveys. Thus, our response rates were lower than 
anticipated, although, our cooperation rates were high 
among patients reached. In addition, we surveyed women 
who were engaged in care at three academic centers, where 
treatment completion rates may have been higher than for 
other patients. Further, even with outreach designed to 
recruit Spanish-speaking patients, only 5 patients opted 
for Spanish-language interviews. Finally, we used patient 
self-report to understand treatment recommendations and 
completion, although we observed a high degree of agree-
ment between patient and medical record data.

In conclusion, our study highlights the need for 
enhanced informational support for breast cancer survi-
vors, who are challenged with complex treatment ration-
ales and tumor information during the decision-making 
process and beyond. More research is needed to under-
stand how to further educate and empower diverse popula-
tions of patients with breast cancer.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10549- 022- 06752-8.
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