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Importance: Understanding what drives breast cancer (BC) patient’s surgical de-
cision-making and why, as survival continues to improve, are women continuing to 
choose mastectomy in increasing numbers.
Objective: We sought to understand better what drives patient choice in surgical 
decision-making regarding BC treatment options.
Design: We used a dynamic model, adaptive conjoint–based survey experiment, 
to assess multiple factors concurrently impacting patient choice, conducted from 
December 2016 to January 2017 using the Army of Women.
Setting: Army of Women, is a U.S.–based nation-wide registry of women, both 
healthy and previous BC patients.
Participants: An e-mail invitation was sent to the AWOL’s 108,933 members, with 
1,233 signing up to participate and 858 responding (548 healthy, 310 previous 
BC). Two hundred thirty-nine BC patients who underwent treatment > 5 years 
were excluded due to potential recall bias and changes in BC treatment paradigms. 
All subjects who did not complete the adaptive conjoint–based survey were also 
excluded due to inability to calculate preferences. The final sample consisted of  
522 healthy women and 71 previous BC patients.
Interventions or Exposures: Study of patient preference and decision drivers, with-
out, interventions or exposures.
Main Outcome(s) and Measure(s): Shares of preferences for various surgical treat-
ment options were calculated using the highest-ranked factors, by the importance 
that drove patient decision-making.
Results: Survey response rate was 69.5%. Among healthy women, the most impor-
tant of the 9 factors in making a surgical choice were doctor’s recommendation at 
21.4% (SD, 13.6%) and overall survival (OS) at 20.5% (SD, 9.8%) while among 
previous BC patients, the most important factor was OS at 19% (SD, 9%) and doc-
tor’s recommendation at 17.2% (SD, 10.3%).
Conclusion and Relevance: While OS accounted for the largest single driver of pa-
tient choice at ~20 %, it is notable that 80% of patient decision-making was driven 
by factors unrelated to survival such as cost, intensity and recovery time, and breast 
image. By understanding what drives choice, we can provide better patient-centric 
education and treatments. (Plast Reconstr Surg Glob Open 2018;6:e1746; doi: 10.1097/
GOX.0000000000001746; Published online 20 April 2018.)
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BACKGROUND
Breast cancer (BC) is the most common type of can-

cer, accounting for nearly 14.6%1 of all newly diagnosed 
cancers in the United States with an estimated 249,6601 
new cases in 2016. The median age at diagnosis was 61 
years, with 19% of women younger than 50 years.2 The 
5-year relative survival for BC (2006–2012) 89.7%1 with es-
timated deaths from BC in 2016 at 40,450,1 representing 
6.8%1 of all cancer deaths.

While survival for BC has improved dramatically over 
the past 20 years, in large part due to improved systemic 
therapies and earlier stage at diagnosis, surgery remains 
the cornerstone of BC care.3 Without addressing the ax-
illa, there are 2 basic surgical approaches (1) breast-con-
serving surgery (BCS) and (2) mastectomy.2 BCS is the 
preservation of the breast and combines lumpectomy with 
breast radiation,2 producing similar survival to mastecto-
my.4 Mastectomy is the removal of the entire breast gland 
with variations on the degree of skin preservation. There 
are 3 basic types of mastectomy: (1) simple mastectomy, 
(maximal removal of overlying skin), (2) skin-sparing mas-
tectomy, preservation of the skin envelope less the nipple 
areolar complex; and (3) nipple-sparing mastectomy, 
preservation of the entire skin envelope.2

While the treatment options for BC continue to ex-
pand the decision-making process for the patient becomes 
more complex. There is a multitude of emotions and con-
cerns anyone diagnosed with BC must face, compounding 
the difficulty of decision-making. Most other cancers (eg, 
bowel, ovarian, or lung) have almost no choice in surgical 
approach beyond to proceed or not and perhaps minimal-
ly invasive versus open techniques; the extent of tissue to 
be removed is determined by the surgeon.5

BC is salient in its impact on a patient’s sense of wellbe-
ing and attractiveness.6,7 Asymmetry can be very significant 
to some and less important to others.8 The endeavors to 
both understand the biology of the disease and the impact 
of BC surgery was played out in the 1970s to 1990s as treat-
ment transitioned9 from the Halstead radical mastectomy 
to the BCS of today, primarily due to Dr. Bernard Fisher’s 
National Surgical Adjuvant Breast Project clinical trials 
B-0410 and B-06.11

So, even with the improvements in treatment and sur-
vival, why do we continue to see more women not only 
choosing mastectomy,12 but also contralateral prophylactic 
mastectomy?13 Current evidence suggests several factors 
that may be leading to increased use of more aggressive 
surgical treatments including younger age, race, higher 
education levels, and increased peace of mind.13 We need 
to ask where our patients fit into our decision-making 
and what endpoints should be used when considering the 
risks and benefits of treatment. Is survival the only ben-
efit that matters? Given the evidence shows similar sur-
vival for most patient populations, regardless of surgical 
treatment approach,4 BCS or mastectomy, what is driving 
patient choice? It is unclear whether patients understand 
their treatment options and the trade-offs that accompany 
various surgical approaches. Are the options and informa-
tion presented in ways that relate to patients? Are patients 

aware of the rights afforded by the Women’s Health and 
Cancer Rights Act14 of 1998?

There is a large amount of evidence around what fac-
tors may influence the choice for mastectomy, but the re-
search has primarily been conducted in the form of simple 
surveys asking single questions15–18 or via decision-making 
tools19,20 evaluated for usefulness. Doctor’s recommenda-
tion, use of radiation, number of surgeries, educational 
status, and body image are just some of the factors in-
fluencing the decision-making process.13–18 Despite the 
usefulness of such research, the evidence to date cannot 
quantify the importance of such factors relative to each 
other.

How does a patient weight the importance of vari-
ous factors, such as fear of recurrence, use of radiation, 
breast asymmetry, cost, and continued imaging? Which 
is more important and how do these factors, when com-
bined, affect patient behavior and preference? Through 
an understanding of patient trade-offs for the choices of 
BCS or mastectomy, we can develop more patient-centric 
education. In this study, we sought to understand patient 
drivers of choice using an adaptive conjoint survey experi-
ment. This technique is well established in the world of 
market research,21 assessing which variables impact con-
sumer choice. However, it is a relatively new tool in medi-
cine that has been used to measure preference for various 
health care activities like prevention, treatment, and edu-
cation.22–25

Our objective was to assess which factors drive pa-
tient decisions in more “real-life” scenarios by conduct-
ing a conjoint analysis of BC surgical treatment decisions 
among a sample of healthy women and previous BC pa-
tients hypothetically undergoing the surgical treatment 
decision-making process.

METHODS

Data Source and Study Design
A web-based survey using an adaptive choice–based 

conjoint (ACBC) design was used to assess patients’ de-
cision-making regarding the surgical treatment options 
for BC (see document, Supplemental Digital Content 1, 
which displays the ACBC Experiment, http://links.lww.
com/PRSGO/A730).

The study was conducted between December 2016 and 
January 2017 using members of the Dr. Susan Love Re-
search Foundation’s Army of Women (AoW).26 The AoW 
sent out invitation letters to enrolled members including 
healthy women and previous BC and obtained informed 
consent before participation. A reminder e-mail was sent 
a week into the survey. The study took between 45–60 
minutes to complete, and the respondents received no 
compensation. Peace Health’s (Washington), institutional 
review board approved the study.

Survey Overview
ACBC allows for a more realistic representation of the 

decision-making process by incorporating a series of fac-
tors, each of which may have an impact on the decision 
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process. It combines multiple factors (ie, survival, recur-
rence, breast look) at a time that act together to influ-
ence an individual’s decision-making process, thus better 
reflecting a real-world scenario where trade-offs must be 
made. Through several hypothetical scenarios, respon-
dents select among surgical options with real-life variables 
to ascertain which factors are of greater influence on 
surgical decision-making. This technique uses computer-
adaptive technology to hone-in on the factors that most 
strongly influence surgical decision-making. The ACBC 
technique has been successfully used to analyze a vari-
ety of health-related decisions. For example, the method 
was used to measure decisions to escalate care in patients 
with rheumatoid arthritis, evaluate physicians’ decisions 
to recommend spinal surgery, understand preferences of 
doctors and patients in the management of diabetes, and 
assess the importance of clinical and logistical factors re-
garding inter-hospital transport of critically ill patients.22–25 
This study follows the International Society for Pharmaco-
economic and Outcomes Research.27

To identify the factors to include in our analysis, we 
used a focused literature review, patient feedback, and 
our experience in patient care. The review found several 
factors including—clinical (survival, recurrence),4,28–40 
physical (breast symmetry, shape),41,42 psychosocial (femi-
ninity, attractiveness)43 and practical considerations (ad-
junct therapy, routine imaging, distance to treatment, 
out-of-pocket costs)15,44 as factors influencing BC surgery 
decision-making. We consolidated the list down to a to-
tal of 9 to keep the survey length manageable and maxi-
mize the value of the conjoint analysis.20 The final list of 
factors selected for inclusion is presented in Table 1 and 
includes the discrete values tested in the conjoint experi-
ment. A standalone survey on patient demographics and 
characteristics as well as behaviors and attitudes regard-
ing cancer was also inducted to complement the findings  
(see survey, Supplemental Digital Content 2, which dis-
plays the behavioral and attitudinal survey questions, 
http://links.lww.com/PRSGO/A731).

Sample Size and Statistical Analyses
The minimum sample size required to complete a con-

joint analysis can depend on the number of factors. These 
may include the format of the questions, the complex-
ity and desired precision of the results and any required 
subgroup analyses.27,45 Each participant completed 10 vi-
gnettes (t), with typically 3 treatment options, and all had 
≤ 5 choices per factor, producing a sample size of n = 83 
to conduct the primary analysis. Based on historical con-
joint analyses, most studies range from about 150 to 1,200 
respondents.46

Respondent demographics, characteristics, attitudes, 
and behaviors were presented as percentages. For the 
primary analysis of the importance of factors influencing 
surgical treatment decision, ACBC used Sawtooth software 
to calculate part-worth utilities to assess the preference for 
any factor in the context of varying levels of importance, 
that is, how important is symmetry when survival is held 
constant. The preference was then used to rank order 
the importance of each factor. Multiple scenarios were 

 presented to respondents with 3 possible treatments us-
ing different inputs for the factors evaluated. Respondents 
selected the treatment they preferred for each scenario, 
and the findings were utilized to estimate the relative im-
portance of each factor based on the selected treatment 
decision. The importance was expressed as a percentage 
(total, 100%) to reflect the proportion of the overall treat-
ment decision that was accounted for by each factor.

Also, the part-worth utilities provide the ability to de-
velop a predictive algorithm to estimate patient’s likely 
surgical choice, given their preference for other related 
factors. In other words, by assessing patient values, we are 
better able to predict their surgical choice. Thus, using 
the conjoint tool with values obtained from the survey 
respondents, a regression equation was constructed to 
simulate patient preference levels for hypothetical sce-
narios involving real-life surgical treatment options. Two 
separate analyses were conducted to test 2 scenarios, each 
including 4 unique surgical treatment options with vary-
ing levels of the factors described in Table 1. The options 
described represent factors that reflect potential surgical 
treatment options to help communicate how the combi-
nation of factors informs preference versus each factor 
measured alone.

Table 1. Treatment Factors and Levels

Factor Levels

20-Year OS (%) (1) 38
(2) 45
(3) 52
(4) 60

10-Year local  
recurrence (%)

(1) 4
(2) 8
(3) 15
(4) 20

Breast look (1)  Breasts look very similar to before 
surgery

(2) Breasts look similar to before surgery
(3)  Breasts do not look similar to before 

surgery
Radiation treatment (1) Yes

(2) No
Doctor’s recommended (1)  Yes, the surgical treatment is recom-

mended by the physician
(2)  No, the surgical treatment is not 

recommended by the physician
(3)  No opinion, the physician has no 

strong opinion regarding the treat-
ment choice

No. surgeries and treat-
ment duration

(1)  1 surgery, total treatment duration of 
3 months

(2)  2 surgeries, total treatment duration 
of 6 months

(3)  3 surgeries, total treatment duration 
of 9 months

(4)  4 surgeries, total treatment duration 
of 12 months

Estimated out-of-pocket 
costs for surgical  
treatment

(1) $4,356
(2) $6,850
(3) $9,344
(4) $10,066
(5) $17,296

Nipple characteristics (1) Retain nipples and keep feeling
(2) Retain nipples and lose feeling
(3) Lose nipples and lose feeling

Follow-up imaging (1) Yearly mammogram required
(2)  No yearly mammogram 

 requirements
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RESULTS

Respondent Characteristics
A total of 548 (522 completed all questions in the sur-

vey) healthy women and 310 (71 with surgery < 5 years 
and complete) previous BC patients completed the sur-
vey (see image, Supplemental Digital Content 3, which 
displays the participant flow diagram, http://links.lww.
com/PRSGO/A732). Survey response rate was 69.5%. The 
average age was 55 years, and the majority were Caucasian 
(> 90%) across both groups, reflective of the 120,000-per-
son AoW registry. Most respondents were employed and 
privately insured, and most (60–70%) had some family 
history of cancer. The respondents were from all over the 
United States, with the majority (~16%) from California. 
Additional demographics and characteristics are report-
ed in Table 2.

General Views and Beliefs
The majority (88%) of healthy respondents be-

lieved that cancers in general, could be cured only 
“sometimes” or “rarely.” Noted sources of information 

 included  medical practitioners (81%), family and friends 
(76%), internet (70%), media (television, newspapers, 
magazines; 57%), and cancer support groups (18.8%). 
Among previous BC respondents, the majority (73%) 
also believed that cancers in general could be cured only 
“sometimes” or “rarely.” Previous BC women had simi-
lar patterns of accessing information as healthy respon-
dents, including medical practitioners (84%), family and 
friends (60%), internet (70%), media (10%), and cancer 
support groups (13%).

A summary of priorities for healthy and previous BC 
women is presented in Figure 1. Among healthy women, 
recurrence (92.8%), restrictions on mobility (82.3%), 
and ensuring financial security (72.4%) were the top 
concerns when making treatment decisions. Most (85%) 
healthy women respondents also indicated “very high” or 
“high” levels of confidence in predicted social support 
from friends and family. Extensive information gathering 
before decision-making was most preferred (87%) fol-
lowed by the use of a “structured process” (11%). Overall, 
similar trends in priorities were reported among previous 
BC and healthy women. However, previous BC patients 
placed avoiding recurrence higher and importance and 
avoiding pain lower, in priority than did their healthy 
counterparts (Fig. 1B).

Importance of Factors
Based on the scenarios evaluated, the relative impor-

tance of each of the factors for the healthy women respon-
dents, from highest to lowest, are reported in Figure 2. 
The findings indicate that doctor’s recommendation,  
20-year survival, number of surgeries and recovery time, 10-
year recurrence, and out-of-pocket costs, were the primary 
factors in selecting a surgical treatment, accounting for 
21.35%, 20.48%, 14.26%, 14.00%, and 8.67%, respectively.

Among previous BC women, the overall relative im-
portance of each of the factor was similar except previous 
BC women weighed survival highest (19%) and doctor’s 
recommendation second (17.2%). Also, these women 
allocated a numerically greater percentage of decision-
making importance to avoiding follow-up imaging, radia-
tion, and maintaining breast look. Previous BC women 
also assigned a lower importance to retaining nipples and 
nipple sensitivity relative to the healthy women. Stratifica-
tions by age, race, relationship status, employment status, 
and education level showed results that were consistent 
with the overall population indicating that the impor-
tance of various treatment factors held across different 
demographics.

Respondent Preference for Surgical Treatments
The focus of the analysis was to understand better what 

drives patient choice. This study allowed us to ascertain 
the importance of different factors and the impact of how 
these factors combine to drive and define patient prefer-
ence. We combined, the part-worth utilities and weights 
of each factor estimated from the conjoint analysis experi-
ment to provide a regression equation that can be used 
to simulate patient surgical preferences. Hypothetical 
surgical treatment options were broken into 2 analyses 

Table 2. Respondent Demographics and Characteristics

Variables

Healthy 
Women  

(N = 522) (%)

Previous  
BC patients  
(N = 71) (%)

Age (y)   
        26–44 20 10
        44–65 50 52
        65+ 30 38
Insurance type (%)   
        Employer-sponsored 60 65
        Medicare 27 22
        Individual policy 9 10
        VA, TRICARE, Medicaid, none 4 3
Education (%)   
        Less than bachelor’s degree 22 8
        Bachelor’s degree and higher 78 92
Employment status (%)   
        Employed or student 58 61
        Retired 36 32
        Unemployed, disabled, other 6 7
Relationship status (%)   
        Married 69 75
        In a relationship 7 3
        Single, divorced, widowed 24 22
Comorbidities (%)   
        Hypertension 20 18
        Diabetes 6 4
        Major depressive disorder 5 3
        Cancer, other 2 6
        Rheumatoid arthritis 2 0
        Other 32 20
        None 47 52
Cancer history, any (%)   
        Mother/mother’s family 72 76
        Father/father’s family 59 59
        Children/siblings 22 17
        Self 8 70
        No family history 9 4
Cancer history, breast (%)   
        Mother/mother’s family 50 44
        Father/father’s family 19 23
        Children/siblings 13 10
        Self 0 100
        No family history 34 25
VA, veterans’ administration.

http://links.lww.com/PRSGO/A732
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to demonstrate the diversity in responses. One analysis 
focused on health-related factors such as survival and re-
currence while the other focused on nonhealth–related 
factors such as out of pocket costs, nipple preservation, 
and breast look. A list of the factors and levels defining 
each of the analyses and surgical treatment options can be 
found in Figures 3A, B.

Assuming varying rates of 20-year survival, doctor’s rec-
ommendation, and recurrence while leaving other factors 
equal, the preferred surgical option was focused on reducing 
recurrence (option 2 at 43%) while the remaining options 
were equally preferred at ~18–20%. In contrast, with survival 
constant and varying the nonclinical factors such as out of 
pocket cost, the number of surgeries, and breast image, the 
preference was far more variable. If survival is held constant, 
the data (option 3 at 41%) suggests that the number of sur-
geries and out of pocket costs are the greatest patient drivers.

DISCUSSION
This analysis is unique and valuable in 2 ways: (1) it 

uses a dynamic statistical analysis (ACBC) to assess how 
a multitude of real-life factors interrelate to affect wom-
en’s surgical preference and decision-making; and (2) it 
looked at both women with and without a history of BC to 
assess how they would make decisions from a nonthreaten-

ing position of either never having had cancer or having 
already completed treatment. It represents a more real-
istic assessment of the multifaceted process influencing 
BC surgical decision-making. While our data agree with 
earlier published studies on patient choice, showing that 
survival, as expected, is the largest single driver of patient 
choice at 20%, the vast majority (80%) of decisions were 
based on nonclinical factors such as doctor’s recommen-
dation, number of surgeries, recover, breast look, and out 
of pocket cost. While our study does not definitely address 
why the incidence of mastectomy continues to increase, 
it provides insights into factors that may be influencing 
this rise. Our study found that factors such as the risk of 
recurrence (~14% of treatment decision), use of radia-
tion therapy (~7% of the treatment decision), and out 
of pocket costs (~9–10% of treatment decision) are likely 
factors influencing treatment choice and differentiating 
BCS from mastectomy. Such factors do play a role in the 
decision and may be contributing to greater use of mastec-
tomy. Again, while survival and doctor recommendation 
remain the strongest drivers of patient choice they do not 
account for over 50% of the other factors influencing pa-
tient choice. Further, we found that the importance of any 
1 issue is not held across all respondents. In other words, 
preference for any 1 choice is not held constant across all 

Fig. 1. a, Bc treatment Priorities for Healthy respondents (b) Bc treatment Priorities for Previous Bc respondents.
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individuals—what is the right surgical choice for 1 woman 
may not be correct for another.

This study provides valuable evidence to address po-
tential limitations of current patient education and pres-
ents an opportunity to empower patients to understand 
the choices available to ensure the decision-making pro-
cess is shared between provider and patient.

The findings from our survey on attitudes and behav-
iors demonstrate that previous BC women put a greater 
priority on avoiding recurrence as compared with healthy 
women, reinforcing that women faced with BC may ben-
efit from more education on recurrence risks before mak-
ing a BC surgical treatment. Additionally, our data show 
that women are driven by financial concerns and will 
forgo preferred surgery based on ability to pay. Incorpo-
rating the importance of financial concerns, maintaining 
employment and out of pocket expenses were key factors 
in the decision-making process. Women are sophisticated 
in their decisions, and our data emphasize the need for 
providers to be cognizant of other drivers of choice and 
consider patient values in our approach to education. A 
better understanding of decision-making like cost, the 
intensity of treatment, expected recovery time, financial 
burden, and the impact of breast surgery on self-esteem, 
are critical to understanding the national trends, we are 
currently witnessing in patients’ surgical choices. By com-

bining these factors with patient education, we can help 
better assist our patients to make informed decisions that 
are in line with their values and expectations.

Lastly, when key drivers like survival, doctor’s recom-
mendation, and recurrence are held equal, the surgi-
cal choice remains quite heterogeneous among women, 
and there is no “one size fits all.” However, most (healthy 
women, 78.9%) and (previous BC, 80.7%) respondents 
preferred some form of cosmetic preservation, whether 
a simple oncoplastic approach to lumpectomy or recon-
struction, reflecting improved patient awareness and 
empowerment. This finding is particularly relevant to 
all providers of BC care and reflects the importance of 
patient choice and quality of life as uniquely assessed by 
the individual. These data suggest that making decisions 
solely based on survival or doctor’s recommendation ig-
nores many other factors women take into consideration. 
Thus, understanding the complicated, multifaceted, and 
patient-centric decision process is key to our ability to sup-
port and educate women undergoing cancer care.

Several limitations of the study are worth noting. First, 
the study represents a possible set of scenarios with a 
predefined set of factors that may not encompass all pos-
sible realities faced by BC patients. Second, the primary 
cohort consists of healthy women with a small subset of 
previous BC patients for face validity. Despite the use of 

Fig. 2. Mean (SD) importance of Factors.
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healthy women, the results among the healthy women and 
previous BC patients were quite similar. Third, our study 
population was very homogeneous and may not be gen-
eralizable to all BC patients. The mean age of the respon-
dents, both healthy women and previous BC patients, was 
55 compared with the median age at diagnosis of 61 years 
old.2 The sample was also skewed toward the state of Cali-
fornia ~16%, where the AoW is based, and predominantly 
Caucasian, despite California having a diverse racial and 
ethnic distribution. Future research is needed to ensure 
the findings of this study can be considered representa-
tive of the BC population. Lastly, the study was conducted 
as an English only web-based survey which may introduce 
selection bias regarding socioeconomic status, race, and 
ethnicity. To address all the described limitations, we hope 
to focus future efforts on patients during and just before 
the decision-making process. Also, future research should 
attempt to enhance the generalizability of these findings 
relevant to racial, ethnic, socioeconomic, and geographic 
distributions seen among the U.S. BC population.

Allen Gabriel, MD, FACS
Department of Plastic Surgery

505 NE, 87th Avenue, Suite 250
Vancouver, WA 98664

E-mail: gabrielallen@yahoo.com
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