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Background: Breast cancer risk assessment tools and risk reduction strategies have advanced significantly 
over the past few decades but are underutilized in practice, due in part to limited acceptability by patients 
and physicians. We implemented a tablet-based Breast Cancer Risk Education Intervention (BreastCARE) 
tailored towards increasing patients’ knowledge about their individual risk of developing breast cancer, 
increasing patient-physician discussion of breast cancer risk reduction practices, and increasing participation 
in recommended screening.
Methods: We surveyed patients and physicians who received the BreastCARE intervention and analyzed 
their satisfaction and acceptability of the intervention. We compared patient satisfaction measures by 
race/ethnicity and used multivariable logistic regression models to examine the effect of race/ethnicity 
on measures of patient satisfaction with the tablet-based risk assessment and with the breast cancer risk 
report. We also compared measures of physician satisfaction by resident vs. attending/NP status. Finally, we 
identified patients’ and physicians’ suggestions for implementation.
Results: Overall, both patients and physicians were highly satisfied with BreastCARE, with some variation 
by patient race/ethnicity and breast cancer risk status. The risk assessment tool and accompanying risk report 
helped transmit complex information in an efficient way.
Conclusions: Patient self-administered risk assessment with a health education component at the point 
of care is acceptable for both patients and physicians, and represents a novel approach to facilitating health 
promotion. This risk assessment tool should be made routine in primary care accompanied by results that are 
easy for the patient to understand and actionable for the clinician.
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Introduction

Patient self-administered risk assessment with a health 
education component at the point of care represents a 
novel approach to facilitate health promotion. Breast cancer 
risk assessment and risk reduction strategies can easily be 
adapted to this method. With significant advancements over 
the past few decades, several validated models and tools now 
exist to assess predisposition for breast cancer (1-5). Models 
for breast cancer risk identification of non-hereditary breast 
cancer include the Gail risk assessment model (6) which 
assesses breast cancer risk based on a woman’s personal 
medical and reproductive history, age, the history of breast 
cancer among her first-degree relatives (mother, sisters, 
daughters), race/ethnicity and prior history of breast biopsy. 
The Breast Cancer Surveillance Consortium (BCSC) risk 
assessment model incorporates mammographic breast 
density into the Gail model (1,7). The breast/ovarian cancer 
genetics Referral Screening Tool (RST) (8) is an alternative 
tool that allows for easy screening for hereditary risk in the 
clinical setting followed by referrals to genetic counseling 
and testing if necessary.

In conjunction with these risk assessment methods, 
medical options to reduce risk, including selective estrogen 
receptor modulators (9-11), aromatase inhibitors (12), and 
prophylactic surgery (13), are available to women with 
elevated risk. Despite these advances, tools for assessing 
risk have been underutilized in the clinical setting (14-16). 
This may be due in part to limited acceptability by patients 
and physicians. As a result, many patients do not engage in 
a discussion of breast cancer risk with their physicians, and 
many high-risk women are not offered preventive and risk-
reduction therapies.

Mobile health, also known as mHealth, is the practice 
of medicine or public health that is supported by mobile 
devices. Mobile health offers the opportunity to bridge 
gaps in patient-physician risk discussions by providing 
women with a tool to assess their breast cancer risk as well 
as information to educate themselves about risk. In recent 
years, studies have demonstrated the benefits of integrating 
mHealth interventions into the healthcare setting and 
thus, promoting positive patient outcomes (17-21). While 
few studies have examined the use of breast cancer risk 
assessment tools in primary care practices (20-23), results 
suggest there is a great potential to accelerate the collection 
of risk information using interactive computer programs.

There is a need to understand how such risk communication 
strategies are accepted among different racial/ethnic groups in 

order to eliminate potential health disparities, as certain racial/
ethnic groups are at increased risk for breast cancer. The 
literature has found that Black/African American women are 
significantly less likely to recognize to be high risk any type 
of risk reduction therapy compared to White women (14). 
In addition, Latina and Black/African American women are 
less likely than White women to have heard of either breast 
cancer chemoprevention options or genetic counseling (14).

Physicians are instrumental in the dissemination of 
health information. However, breast cancer risk discussions 
are quite infrequent across race/ethnic groups, even for 
women at high risk (14,15). Primary care physicians cite 
many barriers to the discussion of risk and counseling about 
risk reduction options, including “not enough time” (14). 
Barriers among physicians are likely also dependent on the 
level of experience and familiarity with the topic. However, 
data are limited to support this assertion and therefore there 
is a need for further investigation.

To build on the findings suggesting that mHealth has 
the potential to accelerate collection and discussion of risk 
information, we implemented Breast Cancer Risk Education 
Intervention (BreastCARE), a tablet-based breast cancer 
risk assessment and education intervention for patients 
and physicians. BreastCARE was found to be effective 
in increasing patients’ knowledge of their individual risk 
of developing breast cancer, increasing patient-physician 
discussion of breast cancer risk reduction practices based on 
individual risk, and increasing participation in recommended 
screening (24,25). However, effective implementation 
and dissemination of this type of intervention depends on 
both patient and physician acceptability and perceptions of 
usability in busy primary care practices.

In this analysis, we evaluate patient and physician 
acceptability of the mHealth intervention and examine 
differences in satisfaction across patient race/ethnicity and 
physician type.

Methods

Description of BreastCARE intervention

The BreastCARE intervention study has been described in 
detail in a prior publication (24). It was conducted between 
June 2011 and August 2012 at two general medicine 
primary care practices, one in an academic medical center 
and the other in an academic safety-net hospital. Both 
practices have ethnically and linguistically diverse patient 
panels and are staffed by faculty and resident physicians.
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The BreastCARE intervention consisted of a tablet-based 
patient risk assessment tool that generated individually 
tailored reports for patients and their physicians. The 
tablet program was designed by Jambeyang Research, an 
engineering company dedicated to creating health care 
applications (26).

The project coordinator handed the tablet containing 
the risk assessment to the patient in the waiting room just 
prior to a primary care visit. The project coordinator also 
printed out the tailored patient and physician reports. The 
tablet program queried patients on breast cancer risk factors 
in a series of questions written at an eighth-grade reading 
level. Participants were allowed to skip questions if desired. 
On average, patients were able to complete the assessment 
in five minutes while waiting for their visit. Each patient 
received her individualized report as well as a physician 
report to hand to her physician at the time of the visit (see 
https://cdn.amegroups.cn/static/public/mHealth-20-82-1.
pdf for examples of the reports, which have not been 
published previously). The individualized reports, designed 
with the assistance of a graphic designer, provided 
education to the patient and physician about breast cancer 
risk factors and were designed to prompt patient-physician 
discussion of individual risk for each patient. The report 
suggested brief preventative recommendations based on 
the participant’s risk factors. For women identified as high 
risk, the patient report indicated that her risk was “higher 
than for other women [her] age” and suggested discussing 
with their physician. Other topics addressed included family 
history of breast and ovarian cancer, alcohol use, healthy 
weight, and mammography screening. The physician report 
provided evidence-based recommendations and suggested 
appropriate referrals, both based on the patient’s risk.

Both the risk assessment and the patient report were 
available in English, Spanish, traditional Chinese, and 
simplified Chinese characters to match the patient 
populations at the two centers. The patient kept the patient 
report and was able to take it home if she wished to do so.

Procedures

Patient component
Patients were eligible to participate if they had an upcoming 
appointment at one of the participating practice sites during 
the study period, were between the ages of 40 and 74, spoke 
English, Spanish, or Chinese (Cantonese or Mandarin), had 
no personal history of breast cancer, and their physicians 
did not object to their participation. We also excluded 

patients if they were unable to complete a telephone survey 
(e.g., substantial hearing problems). Patients who agreed 
to participate completed a baseline telephone survey that 
included basic demographic characteristics (24). At the 
clinic site, just prior to the primary care visit, women 
who were randomized to the intervention group took 
the BreastCARE assessment and received the reports. All 
data entered in the tablet was saved in the University of 
California, San Francisco (UCSF), Department of Medicine 
secure server which follows HIPAA mandates. No data was 
stored in the tablet to protect patient confidentiality. Within 
1 week after the primary care (index) visit, all participants 
were contacted for a follow-up telephone survey to assess 
discussion of breast cancer risk and lifestyle behaviors with 
their physician at the index visit. Intervention participants 
were also asked about their satisfaction with BreastCARE, 
including its ease of use and understandability, the topic of 
this manuscript.

Physician component
The physician component consisted of a cross-sectional 
survey of primary care physicians in the two participating 
practices whose patients were in the intervention arm of 
the BreastCARE study. Prior to patient recruitment, all 
practicing physicians were provided with a description of 
the study and a passive consent form for their participation 
in the study. After patient recruitment was completed, 
physicians were sent a study description and invitation to 
participate in the survey by both mail and email. The mail 
version contained a paper copy of the survey, while the 
email had a personalized link to the study website where 
physicians could complete the survey online. This first 
contact was followed by reminder emails (again with a 
personalized link) 2 weeks later. For non-respondents, we 
sent a second survey mailing and a follow-up reminder via 
email 1 month later.

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the Institutional Review Board (IRB) of UCSF 
(project number 10-01288;10-00129) and informed consent 
was obtained from all participants.

Measures

Patient component
Demographic characteristics (baseline survey)
Information collected about patients included self-reported 
age (less than 50, 50–65), race/ethnicity (Asian, African 

https://cdn.amegroups.cn/static/public/mHealth-20-82-1.pdf
https://cdn.amegroups.cn/static/public/mHealth-20-82-1.pdf
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American, Latina, white, American Indian, or other), 
language of interview (English, Spanish or Chinese), marital 
status (married/living with a partner vs. other), education 
(high school diploma or less, some college, or college or 
higher) and access to electronic information including 
comfort using a computer (very, somewhat, not at all), use 
of the computer, use of internet and use of email (always, 
sometimes, never).

Breast cancer risk assessment indicators were elicited via 
the tablet as part of the intervention delivery. They included 
age at menarche, age at first birth and menopause, breast 
biopsy history (yes, no), tamoxifen or raloxifene use (yes, no), 
Ashkenazi Jewish ancestry (yes, no), and family history of 
ovarian and breast cancer (list of first-degree family members). 
For women who had a prior mammogram (yes, no), the breast 
density from their most recent mammogram report was 
abstracted from the electronic medical record (EMR).

To estimate objective risk for breast cancer, we used 
three measures: the RST (Jewish ancestry, history of family 
breast and ovarian cancer) (8); the Gail Model (6,7), and the 
BCSC (1,7). Women were considered to be high-risk based 
on any of the following: (I) a family history threshold for 
the RST (8), (II) BCSC score in top 5% of estimated 5-year 
risk for her age group (1), or (III) Gail score in the top 5% 
estimated 5-year risk for her age group (6). In addition, 
women between the ages of 40 and 50 were considered 
high-risk if their Gail or BCSC score was ≥1.67 (9).
Satisfaction
To evaluate patient satisfaction with the tablet-based 
assessment tool, respondents were asked to indicate on a 
four-point Likert scale how easy it was to complete the 
computer survey (very hard, somewhat hard, somewhat easy, 
very easy), and how easy the computer survey questions 
were to understand (very hard, somewhat hard, somewhat 
easy, very easy). Patients were asked similar questions to 
evaluate their satisfaction with the risk report: how much 
they liked it (not at all, not very much, a little, a lot) and 
how easy it was to understand (very hard, somewhat hard, 
somewhat easy, very easy).
Preferences
As noted above, we asked questions regarding computer 
literacy, including frequency of computer, Internet, and 
email use. Patients were asked if they preferred to complete 
the risk assessment on a computer or on paper. We also 
assessed the preferred location to complete the risk 
assessment (in the waiting room, at home, either), and the 
preferred time to receive the breast cancer risk report (before 

a doctor’s visit, after a doctor’s visit, either).

Physician component
Physician and practice characteristics
We collected the following physician demographic 
characteristics: gender, self-reported race/ethnicity 
(Asian American, Black/African American, Latin, White, 
American Indian, or other), current position [resident, 
attending physician/nurse practitioner (NP)], and estimated 
percentage of women patients between the ages of 40 to 74 
on their panel. Physician practice characteristics included 
years practicing medicine and average time (hours) per week 
spent in direct patient care.
Satisfaction
We assessed physician satisfaction with both versions 
(patient and physician) of the BreastCARE risk report, 
asking whether they recalled receiving the reports and, 
using a Likert scale (very good, good, fair, poor), their 
overall rating of each. Physicians were also asked about 
their perceptions of the reports, specifically, how much they 
agreed (strongly or somewhat) or disagreed (strongly or 
somewhat) with positive and negative statements about the 
reports.
Acceptability of implementation into routine care
Physicians were asked whether they would want the 
BreastCARE risk assessment tool and reports (patient 
and physician) implemented in their practices. They 
were also asked about the ideal location to deliver breast 
cancer risk information (primary care or gynecology visit, 
mammography visit, or at patient’s home) and the ideal 
professional to deliver this information (primary care 
clinician or gynecologist, trained staff at primary care/
gynecology clinic, radiologist at mammography clinic, 
trained staff at mammography clinic, or other trained 
professional by phone).

Statistical analysis

We used descriptive statistics to profile patient characteristics 
and measures of patient satisfaction with the intervention. 
We compared patient satisfaction measures by race/ethnicity 
using chi-square tests to compare categorical variables and 
t-tests to compare continuous variables across groups. We 
examined four aspects of patient acceptability including how 
easy it was to complete the tool (very easy vs. other), how 
easy it was to understand the questions in the tool (very easy 
vs. other), how much they liked the personalized risk report 



mHealth, 2021 Page 5 of 14

© mHealth. All rights reserved. mHealth 2021;7:54 | http://dx.doi.org/10.21037/mhealth-20-82

(a lot vs. other) and how easy it was to understand the report 
(very easy vs. other).

Multivariable logistic regression models were used to 
examine the effect of race/ethnicity on measures of patient 
satisfaction with the tablet-based risk assessment and 
with the breast cancer risk report, adjusting for clinic site, 
computer use, age, language, education, and objective breast 
cancer risk. For the ease of completing the survey, ease of 
understanding the questions and ease of understanding the 
report, the outcome indictors were dichotomized as “very 
easy” versus all other responses. Liking the personalized 
report was dichotomized as “a lot” versus all other 
responses.

We also used descriptive statistics to profile physician 
characteristics and measures of physician satisfaction with 
the intervention, and compared these satisfaction measures 
across physicians by resident vs. attending/NP status.

A two-sided alpha =0.05 was considered the threshold 
for statistical significance. We analyzed all data using Stata 
(version 14.2).

Results

Patient sample

A total of 603 women were randomized to the intervention 
group, completed the baseline survey, and took the breast 
cancer risk assessment. Of these, 573 (95%) identified 
as one of the four racial/ethnic groups of interest and 
completed follow-up surveys. The majority of women were 
between 50 and 65 years of age (n=307, 54%), not married 
or living with a partner (n=312, 55%), and had a college 
degree or higher (n=223, 40%). Most of the surveys (n=500, 
87%) were conducted in English. Nearly 68% (n=383) of 
women reported being somewhat or very comfortable using 
the computer, and a majority said they sometimes or always 
used the computer (n=397, 69%), the internet (n=389, 
68%), and email (n=367, 64%). Almost three-quarters of the 
patients (n=415, 72%) were at average risk for breast cancer 
(see Table 1) (results have not been published previously).

Patient satisfaction with BreastCARE

More than three-quarters of women said completing 
the risk assessment was “very easy” to complete (n=470, 
84%) and that the survey questions were “very easy 
to understand” (n=459, 82%). A significantly greater 

proportion of white and African American women reported 
satisfaction compared to the other groups (P=0.001) (see 
Table 2).

The majority of participants (n=321, 61%) reported 
liking the breast cancer risk report “a lot”, with a 
significantly greater proportion of Latina and African 
Americans providing this response compared to white and 
Asian American women. While more than three-quarters 
of women (n=436, 80%) said the report was “very easy to 
understand”, a greater proportion of white women did so 
compared to other groups (P=0.001).

In multivariable logistic regression analysis adjusted for 
clinic site, computer use, age, language, education, and 
objective breast cancer risk, Asian American women were 
less likely to report that the risk assessment questions were 
“very easy to understand” (OR =0.31, 95% CI: 0.15–0.66). 
Compared with those with a lower educational attainment, 
women with some college or more than a college education 
were more likely to report that the survey questions were 
very easy to understand (OR =3.01, 95% CI: 1.52–5.95 and 
OR =1.33, 95% CI: 1.33–3.59, respectively) (see Table 3).

Latina women, compared to non-Latina white women, 
were significantly more likely to report liking the breast 
cancer risk report “a lot” (OR =2.04, 95% CI: 1.05–3.96), as 
were older women (OR =2.06, 95% CI: 1.16–3.69).

Women at high risk were less likely to report liking the 
personalized risk report a lot compared to women at lower 
risk (OR =0.61, 95% CI: 0.40–0.92).

Women who indicated that they use a computer 
sometimes or always were more likely to report that they 
found the report “very easy to understand” (OR =2.28, 95% 
CI: 1.30–042).

Patient preferences for receiving BreastCARE assessment 
and report

A majority of patients (n=339, 59%) preferred completing 
the risk assessment tool on a computer. Half of the women 
(n=280, 50%) preferred completing the risk assessment 
in the waiting room before seeing the doctor, with a 
significantly larger proportion of Latinas reporting so as 
compared to white women (P=0.001). More than two-thirds 
of women (72%) preferred to receive the risk report before 
rather than after a doctor’s visit. A greater proportion of 
white women expressed this preference compared to other 
groups (P=0.003) (see Table 2).
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Table 1 Demographic and health information of patient sample (24)

Indicators
White (n=202), 

n (%)*
Latina/Hispanic 
(n=141), n (%)*

Black/African American 
(n=125), n (%)*

Asian American 
(n=105), n (%)*

Total (n=573), 
n (%)*

P value

Demographic characteristics

Age 0.001

<50 years 58 (28.7) 52 (36.9) 32 (25.6) 28 (26.6) 170 (29.7)

50–65 years 98 (48.5) 75 (53.2) 81 (64.8) 53 (50.5) 307 (53.6)

>65 years 46 (22.8) 14 (9.9) 12 (9.6) 24 (22.9) 96 (16.7)

Marital status <0.0001

Married/living with a partner 113 (56.5) 65 (46.1) 23 (18.4) 57 (54.8) 258 (45.3)

Not married or living with partner 87 (43.5) 76 (53.9) 102 (81.6) 47 (45.2) 312 (54.7)

Education <0.0001

High school diploma or less 14 (7.0) 81 (58.7) 43 (34.4) 37 (35.2) 175 (30.4)

Some college 42 (21.0) 38 (27.5) 63 (50.4) 17 (16.2) 160 (28.7)

College degree or higher 144 (72.0) 19 (13.8) 19 (15.2) 51 (48.6) 223(40.0)

Language of interview <0.0001

English 202 (100.0) 67 (47.5) 125 (100.0) 69 (65.7) 463 (87.3)

Spanish or Chinese 0 74 (52.5) 0 36 (34.3) 110 (12.7)

Access to electronic information

Somewhat/very comfortable with 
computers

183 (91.0) 66 (47.5) 72 (57.6) 62 (59.6) 383 (67.7) <0.0001

Sometimes/always uses  
computer

185 (93.0) 67 (47.5) 72 (57.6) 73 (69.6) 397 (68.3) <0.0001

Sometimes/always uses the  
internet

185 (93.0) 69 (48.9) 72 (57.6) 63 (60.0) 389 (67.9) <0.0001

Sometimes/always uses email 179 (90.0) 62 (44.0) 61 (48.8) 65 (61.9) 367 (64.4) <0.0001

Recruitment site

UCSF 193 (95.5) 54 (38.3) 88 (70.4) 73 (69.5) 408 (71.2) <0.0001

Zuckerberg San Francisco  
General

9 (4.5) 87 (61.7) 37 (29.6) 32 (30.4) 165 (28.8)

Assessment of risk for breast cancer

Risk category for breast cancer

Average risk 120 (59.4) 116 (82.3) 100 (80.0) 79 (75.2) 415 (72.4) <0.0001

High-risk, Gail/BCSC 56 (27.7) 9 (6.4) 17 (13.6) 19 (18.1) 101 (17.6) <0.0001

High-risk, RST ≥2 26 (12.9) 16 (11.3) 8 (6.4) 7 (6.7) 57 (10.0) <0.0001

*, Percentages based on non-missing values. UCSF, University of California, San Francisco; BCSC, Breast Cancer Surveillance Consortium;  
RST, Referral Screening Tool for breast/ovarian cancer genetics.
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Physician sample

Surveys were mailed to 223 physicians whose patients 
had received the intervention. Of these, we received 140 
completed surveys (62.8%). There were 16 invalid addresses 
and 34 participants who were no longer at UCSF (residents 
who graduated from the program).

Physician characteristics

The majority of physicians (n=85, 60.7%) were internal 
medicine residents and fellows, while 39% (n=55) were 
attending physicians and NPs. More than half of the 
physician respondents (n=83, 62%) were women. Sixty-
one percent of physicians identified as white (n=83). Nearly 

Table 2 Patient satisfaction with intervention and preferences for receipt by race/ethnicity

Indicators
White (n=202, 
35.3%), n (%)*

Latina/Hispanic  
(n=141, 24.6%),  

n (%)*

Black/African American 
(n=125, 21.8%),  

n (%)*

Asian American 
(n=105, 18.3%),  

n (%)*

Total (n=573), 
n (%)*

P value

Satisfaction*

Ease of completing risk 
assessment tool

Very easy to complete 184 (92.9) 98 (71.0) 108 (87.8) 80 (79.2) 470 (83.9) <0.001

Understandability of risk 
assessment questions

Very easy to understand 184 (92.9) 95 (68.8) 107 (85.6) 73 (71.6) 459 (81.5) <0.001

Liking of personalized risk report

Liked a lot 93 (50.5) 95 (70.4) 78 (65.0) 55 (59.8) 321 (60.5) 0.001

Understandability of risk report

Very easy to understand 175 (89.7) 89 (66.9) 98 (79.7) 74 (76.3) 436 (79.6) 0.001

Preferences*

Preferred method to complete  
risk assessment

Computer 121 (60.2) 75 (54.0) 82 (65.6) 56 (54.3) 334 (58.8) 0.025

Paper 21 (10.5) 32 (23.0) 16 (12.8) 15 (14.6) 84 (14.8)

Both 59 (29.3) 32 (23.0) 27 (21.6) 32 (31.1) 150 (26.4)

Preferred location to complete 
risk assessment

In waiting room, before  
doctor’s visit

80 (40.0) 84 (60.9) 61 (48.8) 55 (54.5) 280 (49.7) 0.001

At home, before doctor’s visit 44 (22.0) 29 (21.0) 17 (13.6) 19 (18.8) 109 (19.3)

Either 76 (38.0) 25 (18.1) 47 (37.6) 27 (26.7) 175 (31.0)

Preferred time to receive risk 
report

Before doctor’s visit 152 (78.7) 99 (74.4) 81 (65.9) 61 (62.2) 393 (71.8) 0.003

After doctor’s visit 3 (1.6) 13 (9.8) 11 (8.9) 9 (9.2) 36 (6.6)

Either 38 (19.7) 21 (15.8) 31 (25.2) 28 (28.6) 118 (21.6)

*, Percentages based on non-missing values.
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three-quarters (n=99, 71%) reported that more than half 
of their female patients were between 40 and 74 years of 
age. Attending physicians/NPs had, on average, 9.2 years 
of experience (SD: 8.2) since completing their training. 
Overall, the majority of physicians’ time was spent in direct 
clinical care (see Table 4).

Physician acceptability

Slightly more than half of the respondents evaluated the 
reports (n=79, 56%). The majority of physicians, felt that 
the reports helped inform their patients about personal 
breast cancer risk (n=68, 86%), prompted them to discuss 

breast cancer risk with patients (n=66, 84%), helped them 
communicate with patients about breast cancer risk (n=63, 
84%), and supported them in their efforts to provide 
preventive care for their patients (n=59, 78%).

Among the less positive perceptions of the reports, 
physicians believed their patients found them confusing 
(n=38, 61%), made their patients more anxious (n=24, 
36%), kept physicians from addressing other important 
topics during the visit (n=29, 25%), added substantially to 
the length of the visit (n=19, 24%), and interfered with the 
visit (n=13, 17%).

A significantly greater proportion of residents compared 
to attending physicians/NPs indicated that the reports 

Table 3 Logistic regression of patient satisfaction indicators

Indicators

Very easy to complete the 
computer survey

Very easy to understand 
the survey questions

Liked the personalized risk 
report a lot

Very easy to understand the 
risk report

N=560 P value N=563 P value N=531 P value N=547 P value

Race/ethnicity

White (ref) – – – –

Latina 0.75 (0.30–1.90) 0.543 0.59 (0.24–1.49) 0.266 2.04 (1.05–3.96)* 0.300 0.73 (0.31–1.70) 0.463

African American 1.31 (0.55–3.15) 0.545 0.74 (0.32–1.71) 0.482 1.50 (0.86–2.62) 0.151 0.81 (0.38–1.72) 0.580

Asian American 0.55 (0.25–1.22) 0.144 0.31 (0.15–0.66)* 0.002 1.37 (0.79–2.36) 0.259 0.63 (0.31–1.30) 0.214

Computer use

Rarely/never (ref) – – – –

Sometimes/always 1.81 (0.99–3.31) 0.055 1.45 (0.81–2.58) 0.210 1.31 (0.78–2.20) 0.300 2.28 (1.30–4.02)* 0.004

Age

<50 years (ref) – – – –

50–65 years 0.82 (0.46–1.48) 0.516 0.91 (0.53–1.57) 0.735 1.42 (0.93–2.16) 0.100 0.95 (0.57–1.61) 0.857

≥65 years 0.80 (0.36–1.80) 0.592 0.91 (0.42–1.96) 0.817 2.06 (1.16–3.68)* 0.014 1.53 (0.71–3.33) 0.280

Language

English (ref) – – – –

Spanish or Chinese 0.74 (0.32–1.75) 0.497 0.59 (0.25–1.39) 0.230 1.18 (0.53–2.64) 0.691 0.83 (0.36–1.91) 0.663

Education

High school or less (ref) – – – –

Some college 1.13 (0.58–2.21) 0.724 3.01 (1.52–5.95)* 0.002 0.93 (0.53–1.62) 0.794 1.58 (0.84–2.99) 0.158

College or beyond 2.00 (0.91–4.37) 0.082 2.67 (1.33–5.39)* 0.006 0.66 (0.37–1.18) 0.162 1.47 (0.74–2.92) 0.277

Objective breast cancer risk

Average risk (ref) – – – –

High-risk 1.21 (0.66–2.22) 0.539 0.98 (0.56–1.72) 0.953 0.61 (0.40–0.92)* 0.019 1.19 (0.68–2.06) 0.542

All models also adjusted for clinic site. *, P<0.05.
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helped them to communicate with their patients about their 
breast cancer risk (n=38, 97% vs. n=25, 69%, P=0.004). 
There were no other differences in acceptability by 
physician status (resident vs. attending) (see Table 5).

Of those who rated the report (n=67), most rated 
both the physician report and patient report as “good” 
or “very good” (n=54, 81% and 82%, respectively). No 
differences were found in ratings between residents and 
attending physicians/NPs. With respect to implementing 
the intervention at their site, only 7 (9%) indicated that 
they would not implement any of the components, while 74 
(91%) indicated that they would implement at least one of 
the BreastCARE components.

Suggestions for implementation

Most physician respondents (n=93, 73%) felt that the 
primary care or gynecology practice was the best place to 
give patients information about breast cancer risk, although 
this differed significantly according to resident/attending 
status (n=52, 65% of residents vs. n=41, 85% of attending 
physicians/NPs; P=0.04). Just under half (n=62, 48%) felt 

that the primary care physician or gynecologist would be 
the best practitioner to deliver the information (see Table 5).

Discussion

This study assessed the acceptability of a tablet-based breast 
cancer risk assessment and educational intervention in the 
primary care setting for both patients and physicians and 
identified suggestions for implementation. The intervention 
was implemented at two sites among patients of diverse 
levels of education, computer literacy, and race/ethnicity. 
Our results indicate that the intervention was largely 
acceptable and feasible across this diverse population of 
patients and their physicians, although some areas for 
improvement were identified.

We first assessed whether a tablet-based risk assessment 
was a feasible and acceptable way of eliciting information 
concerning risk among patients. The multivariate analysis 
found that all racial/ethnic groups responded similarly to 
the different satisfaction components, with a few exceptions. 
No racial/ethnic differences were identified in ease of 
completing the survey. All components of the intervention 

Table 4 Demographic information—physician samples

Indicators Residents* (n=85) Attending physicians/NPs (n=55) Total sample* (n=140) P value

Gender*

Men 34 (41.0) 18 (34.6) 52 (38.5) 0.461

Women 49 (59.0) 34 (65.4) 83 (61.5)

Racial/ethnic background*

White 53 (63.9) 29 (54.7) 83 (60.6) 0.501

Latin/Hispanic 7 (8.4) 3 (5.7) 10 (7.4)

Black/African American 3 (3.6) 4 (7.5) 7 (5.1)

Asian American 17 (20.5) 16 (30.2) 33 (24.3)

Other 3 (3.6) 1 (1.9) 4 (2.9)

Percent women patients ages 40 to 74*

Up to 25% 5 (6.0) 1 (2.0) 6 (4.5) 0.437

26–50% 20 (24.1) 8 (16.0) 28 (21.1)

More than 50% 58 (69.9) 41(82.0) 99(74.4)

Physician practice characteristics* Mean (SD)

Years practicing since residency NA 9.2 (8.2) 9.2 (8.2) NA

Direct patient care: average hour per week 74.8 (26.4) 38.6 (29.0) 60.3 (32.5) 0.000

*, Percentages based on non-missing values. NP, nurse practitioner.
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Table 5 Physician acceptability of BreastCARE reports and barriers to risk discussions by status (resident vs. attending)

Indicators Residents Attending physicians/NPs Total sample P value

Physician acceptability

Perceptions of BreastCARE risk reports (agree strongly/somewhat)c (n=42) (n=37) (n=79)

Helps to inform patients about their personal breast cancer risk 38 (90.5) 30 (81.1) 68 (86.1) 0.229

Prompts discussion of breast cancer risk with my patients 37 (88.1) 29 (78.4) 66 (83.5) 0.369

Helps to communicate with patients about breast cancer risk 38 (97.4) 25 (69.4) 63 (84.0) 0.004

Supports efforts to do preventive care for my patients 34 (87.2) 25 (67.6) 59 (77.6) 0.121

Patients find the reports confusing 18 (58.1) 20 (64.5) 38 (61.3)) 0.575

Makes patients anxious 11 (30.6) 13 (41.9) 24 (35.8) 0.357

Adds time 8 (20.0) 11 (29.7) 19 (24.7) 0.434

Keeps me from addressing other important topics during visits 8(20.5) 11 (30.6) 19 (23.5) 0.455

Interferes with the patients’ visits 3 (7.5) 10 (27.8) 13 (17.1) 0.063

Rating of the physician and patient reports

Rating of the physician reporta (n=34) (n=33) (n=67)

Very good/good 30 (88.2) 24 (72.7) 54 (80.6) 0.109

Rating of patient reportb (n=36) (n=30) (n=66)

Very good/good 32 (94.1) 22 (73.3) 54 (81.8) 0.187

Implementation at the site (among those who rated both reports) (n=44) (N=37) (n=81)

None 5 (11.4) 3 (5.4) 7 (8.6)

At least one 39(88.6) 35 (94.6) 74 (91.4) 0.342

Suggestions for implementation

Best location to deliver information to patients (n=80) (n=48) (n=140)

Within context of primary care or gynecology visit 52 (65.0) 41 (85.4) 93 (72.7) 0.040

Within context of mammography visit 22 (27.5) 6 (12.5) 228 (21.9)

At their home (via mail or email), outside context of clinical visit 6 (7.5) 1 (2.1) 7 (5.5)

Best person to give patients breast cancer risk information (n=80) (n=49) (n=129)

Their primary care provider or gynecologist 39 (48.8) 23 (46.9) 62 (48.1) 0.084

Trained staff within the primary care or gynecology clinics 21 (26.3) 22 (44.9) 43 (33.3)

Trained staff within the mammography clinic 17 (21.3) 4 (8.2) 21 (16.3)

Other trained professional by phone 2 (2.5) 0 2 (1.6)

Radiologist at mammography clinic 1 (1.3) 0 1 (0.8)
a, among physicians who recalled receiving physician report. b, among physicians who recalled receiving patient report. c, among physicians  
who recalled receiving either physician OR patient report. BreastCARE, Breast Cancer Risk Education Intervention; NP, nurse practitioner.
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were designed to balance the needs of those who are 
computer literate and comfortable with a touch screen with 
those who have limited computer skills, which may explain 
why satisfaction was largely similar across racial/ethnic 
groups in adjusted analyses, regardless of computer literacy. 
Other studies indicate that, with a little help, vulnerable 
populations can overcome these difficulties (27). However, 
we did find that Asian American women indicated less 
understanding of the assessment tool questions, even after 
adjustment for educational level and access to electronic 
information. The reason for this remains unclear. The other 
groups, including Latina and African American women, 
who also reported lower educational attainment and less 
access to electronic information, reported similar levels of 
satisfaction to whites after multivariate adjustment.

Overall, patients from different racial/ethnic groups 
were also similarly satisfied with the risk report. The report 
was particularly well-liked by Latina women and older 
participants. In contrast, those at high risk for breast cancer 
had a more negative view of the report. It is possible that 
because the report was designed for low-literacy patients, 
providing only the necessary information to promote 
discussion between physicians and patients, those who were 
at higher risk or more educated may have been less satisfied 
with the depth of information provided.

Overall, the physicians who were exposed to both the 
patient and physician reports also reported a positive view 
of the intervention, and indicated that they were good 
tools to help inform patients and promote discussion. 
The resident physicians expressed greater support for the 
reports as a means to help communicate with patients about 
breast cancer risk, perhaps reflecting this group’s need for 
additional information and support. The percentage that 
indicated potential barriers to implementation such as 
adding time to the visit or interfering with the patient visit 
was relatively small, representing approximately one-quarter 
of the physicians. These concerns are not unique to this 
intervention and it is unclear how much of an impediment 
this would be to integrating the intervention into clinical 
practice. The large percentage of physicians expressing 
support for and acceptability of the intervention suggests 
that it would be accepted.

Both women and physicians were asked about the best 
method and location to complete the risk assessment. 
Almost all women preferred to complete the task using 
a computer tablet, supporting the idea that mHealth 
applications are relevant for diverse patient groups. Most 
women also preferred that all elements of the intervention 

be conducted at the clinic site prior to the visit rather 
than at home or in other settings. This was supported by 
physicians’ suggestions that the intervention be delivered 
in the context of primary care, preferably by a physician. A 
greater proportion of residents versus attending physicians/
NPs considered other environments acceptable for 
providing the information.

While most mHealth interventions are geared for 
home implementation, results from this study suggest that 
patients may prefer to complete medical assessments at the 
practice and just prior to seeing their health care provider, 
particularly if the task may generate some distress. The 
rationale may be similar for physicians who are concerned 
with the stress generated by a risk assessment tool. As clinic 
visits are increasingly shifting to a virtual platform, it will 
be important to reassess whether the intervention could be 
implemented at home.

While a patient may experience some degree of discomfort 
with receipt of risk results, the delivery and the discussion 
of the results in the context of the primary care setting may 
diminish this discomfort. A minority of physicians felt that 
the reports increased patient anxiety about breast cancer 
or believed patients would find the reports too confusing 
or difficult to understand. However, in a separate analysis 
exploring the impact of the BreastCARE intervention among 
patients, we actually observed an increase in knowledge 
about breast cancer risk factors and no increase in concern 
about breast cancer among women who were assigned to the 
intervention group compared to women who did not receive 
the risk reports (25).

As in prior studies, physicians cited insufficient time 
and training as barriers to delivering and discussing breast 
cancer risk information with patients (28). Insufficient 
time is linked to the complexity of the visit, particularly in 
primary care practice where patients and physicians have to 
balance many competing demands during a single visit (28). 
In these cases, preventive care may be set aside for future 
visits or not discussed at all (29,30). Given that in today’s 
healthcare system primary care visits are typically limited 
to about 20 minutes and much needs to be accomplished 
in a single visit, it is not surprising that about a quarter of 
physicians felt that the time required to discuss the results 
either drew time away from other important issues or added 
time to the visit. One way to address this concern would 
be to designate a trained provider, such as a clinical nurse 
or a health coach embedded in the practice, to discuss the 
results with patients, providing patient education without 
significantly detracting from a physician’s clinical schedule. 
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However, there appears to be disagreement among 
physicians as to whether the individual discussing breast 
cancer risk with the patient should be a physician or another 
trained staff member in the practice. Some physicians may 
be driven by the desire to educate their patients about 
breast cancer risk themselves, while others would prefer to 
defer some of these responsibilities to other members of 
the team. It may also depend on whether the patient is at 
high risk or not, with physicians preferring to discuss risk 
assessment with high-risk patients themselves.

There are several limitations to our study. The study 
was implemented in two academic teaching practices, so 
the findings may not be generalizable to other settings or 
to areas outside of San Francisco. The evaluation of the 
intervention took place within a week after delivery, which 
may have led to a participant socially desirable responses 
or recall bias. A majority of the clinicians surveyed were 
residents, and their responses may not reflect those of 
physicians with more experience. Further, we administered 
the physician survey 1 month after patient enrollment. 
This may be responsible for our response rate of 62.8%. 
This time delay may also explain why only half of the 
physicians recalled receiving the report, and may limit the 
generalizability of the findings.

Conclusions

We found that a tablet-based breast cancer risk assessment 
tool, coupled with an on-site report of results, is generally 
easy for patients to complete and is acceptable to both 
patients and physicians in the primary care setting. The 
BreastCARE intervention was able to successfully elicit 
complex information from patients in an efficient manner 
and provide physicians with useful information at the 
time of the visit with patients. Next steps include scaling 
and dissemination of the intervention with integration 
into electronic health record systems for seamless 
implementation.
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