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ABSTRACT

There is concern that breast-conserving surgery is underused in some breast cancer patient
subpopulations, including women with ductal carcinoma in situ (DCIS), an early-stage form
of the disease. We conducted a population-based study to identify correlates of surgical treat-
ment type and patient satisfaction, comparing women with DCIS and those with invasive dis-
ease. We used telephone interview and mailed survey of 183 women recently diagnosed with
breast cancer (oversampling for women with DCIS), identified from the Metropolitan Detroit
Cancer Surveillance System (response rate 71.2%). Overall, 52.5% of study subjects received
a mastectomy (48.9%, 45.8%, and 73.5% of women with DCIS, local disease, and regional dis-
ease, respectively, p , 0.05). One third of women did not perceive that they were given a
choice between surgical types, and an additional one third of women received a surgeon rec-
ommendation, most of whom received the treatment recommended. Patient attitudes, such as
concerns about the clinical benefits and risks of specific surgery options, were important cor-
relates of treatment choice but did not vary by stage of disease. Knowledge about differences
in clinical benefits and risks between surgery options was low. Finally, satisfaction with the
decision-making process was significantly lower in women who did not perceive a choice be-
tween surgery options. Correlates of breast cancer surgery type appeared to be similar for
women with DCIS and invasive breast cancer, with surgeons playing a dominant role in the
process. Results also suggested that the decision-making process may be as important for pa-
tient satisfaction as the treatment chosen.
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INTRODUCTION

MANY PATIENT ADVOCACY GROUPS and clinical
experts promote the use of breast-conserv-

ing surgery (BCS) for appropriate patients with
breast cancer because, compared with mastec-

tomy, lumpectomy with radiation therapy pro-
vides equal survival benefit, preserves the breast,
and may yield less psychological sequelae and
higher patient satisfaction.1–7 Despite widespread
support of BCS, there is concern about its under-
use based largely on evidence that the diffusion
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of BCS has been slow and widely variable across
geographic areas and patient subgroups.8,9 La-
zovich et al.10 found that during 1995, the rate of
BCS among stage I breast cancer patients ranged
from 41% to 71% across Surveillance, Epidemiol-
ogy and End Results (SEER) tumor registries. Ad-
ditional studies have shown that the rate of BCS
varies by provider, hospital characteristics, and
patient attributes, such as age, ethnicity, and so-
cioeconomic status.11–17

There is growing concern that BCS may be par-
ticularly underused for women with ductal car-
cinoma in situ (DCIS), which is a type of early-
stage breast cancer where epithelial cells with
cytological features similar to features of infil-
trating carcinoma have proliferated within mam-
mary ducts but have not yet invaded surround-
ing tissue.18 Since the advent of widespread
mammography screening during the 1980s, the
incidence of DCIS has greatly increased. In 1997,
DCIS accounted for 17% of all breast cancer cases
and almost one half of cases that were detected
by mammography in the United States.19,20

Research has demonstrated that lumpectomy
with radiation affords the same high survival
rates as mastectomy for women with DCIS,3,21 al-
though the role of radiotherapy in the treatment
of patients with DCIS is still being debated.20 The
recurrence rate for DCIS patients undergoing
lumpectomy with radiation ranges from under
5% to over 15% in currently published studies,
and many recurrences are invasive.20,22,23

Until recently, modified radical mastectomy re-
mained the most common surgical procedure for
DCIS, and marked geographic variations in treat-
ment patterns continue to be observed nation-
ally.24–27 Ernster et al.24 found that the proportion
of women with DCIS receiving mastectomies in
1992 ranged from 29% in Connecticut to 58% in
New Mexico. The fact that many women with
DCIS receive mastectomies even though they os-
tensibly are optimal candidates for lumpectomy
is viewed as further evidence that breast conser-
vation is underused.

Although there have been several studies of
surgical treatment type among women with 
invasive breast cancer, there is limited informa-
tion about surgical choice for patients with
DCIS.8,28–32 Most prior studies of the correlates
of surgical treatment type among women with
invasive disease were not population based but,
instead, focused on small, convenient samples at
large medical facilities. Thus, at present, there is

a paucity of information regarding breast cancer
surgical treatment decisions in population-
based samples of women, especially those with
DCIS. 

To address some of these important issues, we
conducted a study of surgical treatment decisions
in a sample of women identified through a pop-
ulation-based tumor registry, comparing women
with DCIS with those with invasive disease. A
main goal of our study was to test a methodol-
ogy for collecting information on surgical treat-
ment from a population-based sample of recently
diagnosed breast cancer patients. Within this con-
text, our primary study questions were: (1) Does
the receipt of BCS vary by stage of breast cancer
at diagnosis (DCIS versus invasive disease)? (2)
What factors are important correlates of surgical
treatment type for women, and does this differ
by stage at diagnosis? (3) Does satisfaction with
the treatment choice or with the decision process
differ by type of procedure chosen or how the de-
cision was made?

MATERIALS AND METHODS

Study subjects and data collection 

The study population was a sample represen-
tative of all women diagnosed with primary DCIS
or nonmetastatic invasive breast cancer in the
three-county greater Detroit metropolitan area
and reported prospectively to the Metropolitan
Detroit Cancer Surveillance System (a SEER reg-
istry) during a 5-month period in 1998. Cases
were identified using a rapid reporting mecha-
nism that was capable of identifying and ascer-
taining the pathological stage of 80% of breast
cancer cases within 4 months of initial diagnosis.
(Ascertainment was not 100% because some of
the smaller hospitals in this SEER catchment area
do not participate in the early reporting pro-
gram.) Criteria for inclusion in the study included
being female and having a primary diagnosis of
nonmetastatic breast cancer. Because anatomic
staging information is not typically available in
the first patient report to the SEER registry, we
included both local (node negative) and regional
stages of breast cancer in the invasive group. To
achieve a balanced split between women with
DCIS and those with invasive disease, we in-
cluded all women with DCIS and a 15% random
sample of women with nonmetastatic invasive
disease in the potentially eligible study popula-
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tion (n 5 340 women over the 5-month study pe-
riod). 

The data collection protocol involved (1)
mailed letters to the physicians of record for pas-
sive consent to contact patients, (2) telephone con-
tact with potential study subjects to determine el-
igibility and which version of the survey to mail
(based on perception of surgical treatment
choice), and (3) implementation of the Dillman
method33 for survey research (i.e., mailing the
survey/informed consent form/gift, a reminder
postcard 2 weeks later, and then sending second
and third surveys to nonresponders 4 and 8
weeks later). For 22 women (6.5%), attending
physicians refused to give consent to contact their
patient, 29 women (8.5%) were unavailable by
telephone (most due to moving away or death),
and 32 women (9.4%) were determined ineligible
during a telephone contact. This left 257 women
confirmed as eligible for the mailed survey. Data
from the surveys were linked to additional data
from the SEER tumor registry, including patho-
logical staging information. 

Survey content and variables

The content of the surveys was developed
based on a conceptual model of correlates of sur-
gical treatment type for women with breast can-
cer, informed by several health behavior theories,
including the Health Belief Model, Social Learn-
ing Theory, and the Behavioral Model of Health
Services Utilization.34–36 At the center of our
model are knowledge, attitudes, and preferences
of patients, including knowledge and attitudes
about (1) clinical benefits and risks of treatment,
(2) barriers to treatment, and (3) preferences
about body appearance and sexuality issues. Ex-
ternal influences are also important correlates, es-
pecially the opinions and recommendations of
surgeons. Clinical factors, such as tumor charac-
teristics and stage at diagnosis, are important be-
cause they affect the probability of local recur-
rence of disease and perceptions about survival.
Predisposing patient factors, such as age, ethnic-
ity, and education, may be associated with un-
derlying attitudes and preferences that influence
patient’s decisions about treatment. Finally, en-
abling patient factors, such as income or having
a partner, may influence patient decision making
because these factors are associated with access
to certain services, such as radiation therapy. 

Two versions of the questionnaire were ad-

ministered based on whether or not a woman per-
ceived that she was given a choice between the
two surgical treatments (assessed at the time of
the initial telephone contact). Women who per-
ceived choice were given the full questionnaire,
whereas women who did not perceive that they
had a choice or options regarding surgery were
given a shorter questionnaire that excluded items
related to psychosocial correlates of procedure
choice. The surveys were written at a sixth grade
reading level.

The principal dependent variable under
study—surgical treatment type—was ascertained
in the survey by asking women if they had had
a single mastectomy, double mastectomy, or
lumpectomy (with each procedure described).
Two other dependent variables related to patient
satisfaction were included: satisfaction with the
treatment decision made among women who
perceived choice (using the six-item Holmes-
Rovner et al. Satisfaction with Decision Scale) and
satisfaction with the decision-making process
among all women, which was measured with
three individual items regarding satisfaction with
perceived control or participation in the decision
making (see Appendix for question formats).37,38

The responses to the Holmes-Rovner scale items
were added and then collapsed into tertiles indi-
cating increasing dissatisfaction with the treat-
ment decision.

Independent variables pertaining to patient
knowledge and attitudinal factors were adapted
from sources in the published literature. For atti-
tudinal factors, the phrase “When you were de-
ciding between mastectomy and lumpectomy,
how much was your decision influenced by
whether the treatment you chose . . .” was fol-
lowed by a list of several items, using a 4-point
Likert response scale ranging from strongly in-
fluenced to not influenced at all (see Appendix
for preamble and question formats). 

Additional independent variables included
SEER stage (DCIS, local, regional), age at diag-
nosis (continuous), education (four levels), mari-
tal status (currently married versus other), and
influence of the surgeon, which was assessed
with several questions. First, we asked respon-
dents if they perceived that they were given a
choice between the two procedures. If respon-
dents did not perceive that they were given a
choice between procedures, influence of a sur-
geon was assumed. Second, women who per-
ceived choice were asked if the surgeon had rec-
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ommended one procedure over another, and if
yes, which procedure was recommended and
how much their decision was influenced by their
surgeon’s recommendation. 

Analysis

Frequency distributions and contingency table
analyses were performed to assess the distribu-
tion of variable responses in the sample and to
identify any unadjusted differences in the study
population by stage and perceived choice (com-
paring women who perceived a surgical treat-
ment choice with those who did not). Next, we
examined which independent variables under
study appeared to be important in women’s
choice of procedure (among women who per-
ceived choice). We calculated the proportion of
women who reported receiving a recommenda-
tion for a specific procedure from a surgeon, the
proportion who reported being “greatly influ-
enced” by the recommendation, and the propor-
tion who had the recommended procedure.

Our analysis of women who perceived making
a surgery decision also focused on which attitu-
dinal factors were significantly associated with
receipt of a specific surgical procedure. First, the
proportion of women who reported that their de-
cision was “greatly influenced” by a given atti-
tudinal item was calculated. Next, logistic re-
gression analysis was performed to identify
individual attitudinal items associated with type
of surgery received. The dependent variable was
procedure type (mastectomy 5 1; lumpectomy 5
0). The independent variables included attitudi-
nal variables (coded to 1 if a women reported be-
ing “greatly influenced” by the given attitudinal
item) entered into separate models controlling for
age, stage, education, and marital status. Odds ra-
tios (OR) (and 95% confidence intervals [CI])
were calculated to determine how much more or
less likely the women who reported being influ-
enced by each attitudinal factor were to receive a
mastectomy.

We then examined level of knowledge about
the risks and benefits of the different surgical 
options and whether there was an association be-
tween level of knowledge and the type of pro-
cedure performed. Finally, we examined as-
sociations between the satisfaction-dependent
variables and selected independent variables. We
first examined factors associated with satisfaction
with the treatment decision (among those who

perceived choice) by regressing the Holmes-
Rovner scale on age, stage of disease, education,
and surgical treatment chosen using ordinal lo-
gistic regression. We then examined associations
among the three items indicating satisfaction
with the surgical treatment decision-making
process (among all respondents, excluding only
those who reported a contraindication to BCS),
using contingency table analysis to identify any
significant associations between these satisfaction
variables and whether or not the woman per-
ceived choice and stage of disease at diagnosis. 

RESULTS

Survey response

Of the 257 women who were deemed eligible
and contacted by telephone, 42 (16.3%) refused to
participate during the initial telephone contact.
Subsequently, 215 self-administered survey ques-
tionnaires were mailed to eligible women, of
which 183 were completed and returned. Thus,
the survey response rate was 71.2% (183 of 257)
among women contacted by phone and deter-
mined to be eligible for the study, and 85.1% (183
of 215) among those who received a mailed sur-
vey. There was no significant difference in the
distribution of age between those completing the
survey and nonresponders (p 5 0.30). However,
responders were more likely to have DCIS than
were nonresponders (51.4% versus 42.1%, p ,
0.05). The average time between diagnosis and
completion of the survey was approximately 13
weeks, with information being obtained within 4
months of diagnosis from 80% of participants and
within 6 months for over 90%. 

Patient characteristics

The mean age was 61.4 years (range 30–92
years), and 51.7% of women were currently mar-
ried (Table 1). About 80% were white, and 17.3%
were African American. Regarding education,
23.1% were college graduates, 32.4% had some
college, 26.9% were high school graduates, and
17.6% had less than a high school education. Per
our selection criteria, 49.1% (90) of women had
pathology reports showing DCIS, and 51.9% (93)
had invasive disease (59 were local stage and 34
were regional stage). Women with DCIS were
somewhat younger compared with those with in-
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vasive disease, and the distribution of race and
education was not significantly different across
stage groups (Table 1). Surgery for the 183 pa-
tients was performed by 90 different attending
surgeons (73 surgeons had one or two cases, 10
surgeons had 3 cases, and 7 surgeons had four or
more cases). 

Overall, 52.5% of the women in the sample re-
ceived mastectomy (Table 1). Women with re-
gional disease were most likely to receive mas-
tectomy (73.5% versus 45.8% for local disease and
48.9% for DCIS, p , 0.05). This was largely due
to a greater likelihood of there being contraindi-
cations to BCS among women with regional dis-
ease (38.2% versus 13.9% and 13.4% of those with
local disease and DCIS, respectively, p , 0.05).
The rate of BCS did not differ significantly be-
tween women with DCIS and those with local dis-
ease.

Role of the surgeon

The study results suggest that surgeons played
an important role in the surgery decision-making
process and that this was the case across stage
groups. One third of women in the sample (n 5
61) reported that they were not given an option
between the two surgical treatments (Fig. 1).
Among women who did not perceive choice,
59.9% (n 5 36) reported that they received a mas-
tectomy because their surgeon told them they had
a clinical contraindication to lumpectomy, such

as the “lump was too big” or “multifocal disease,”
whereas 40.1% (n 5 25) of women received
lumpectomy (none reported a contraindication to
mastectomy). Women with regional disease were
more likely to have perceived no choice (47.1%
versus 27.6% and 30.1% for women with local dis-
ease and DCIS, respectively, p , 0.01), and this
was largely because of a higher proportion re-
porting contraindications to BCS. Of the 122
women who perceived that they were given a
choice between surgical treatments, 57.3% (n 5
70) reported they received a recommendation
from their surgeon favoring one treatment over
the other (51.6%, 61.5%, and 62.2% of women
with DCIS, local disease, and regional disease, re-
spectively, p 5 0.35), of which 92.3% received the
procedure recommended (which was mastec-
tomy in about one half of the cases). 

Influence of patient attitudes and preferences on
type of surgical treatment

Women’s’ attitudes were important correlates
of surgical treatment type for those who per-
ceived a choice. Women who reported being
greatly influenced by concerns about the clinical
benefits and risks of the surgical procedures were
more likely to have received a mastectomy than
women who reported less influence by these con-
cerns (Table 2). For example, women who were
greatly concerned about “getting rid of the dis-
ease” had an adjusted OR for mastectomy of 2.6,
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TABLE 1. CHARACTERISTICS OF STUDY SAMPLE BY STAGE OF DISEASE

Total sample DCIS Local Regional
Variable (n 5 183) (n 5 90) (n 5 59) (n 5 34) p valuea

Age, years (mean) 61.4 59.3 64.1 62.2 0.08
Race (%)

White 77.1 77.8 80.7 68.8
Black 17.3 17.8 10.5 28.1 0.10
Other 5.6 4.4 8.9 3.1

Education (%)
,High school 17.6 16.7 19.0 17.7
High school graduate 26.9 22.2 31.0 32.3
Some college 32.4 36.7 27.6 29.4
College graduate or more 23.1 25.4 22.4 20.6 0.84

Marital status (%)
Married 51.7 54.4 48.3 50.0 0.74

Surgery type (%)
Mastectomy 52.5 48.9 45.8 73.5
Lumpectomy 48.6 41.1 44.2 26.5 ,0.05

ap value for differences in distribution of characteristic across stage groups.



controlling for age and stage (95% CI 1.2, 5.8).
Women who were greatly influenced by the de-
sire to reduce the need for additional surgery
were also more likely to have received mastec-
tomy (adjusted OR 5 3.8, 95% CI 1.7, 8.5). Thus,
it appeared that women who were most con-
cerned about the effectiveness of the surgical pro-

cedures were more likely to have chosen mastec-
tomy. These results were similar for women with
and without DCIS. For instance, the OR for re-
ceipt of mastectomy for women greatly con-
cerned about “getting rid of the disease” was 2.5
(95% CI 0.7, 7.4) for women with DCIS, 2.6 (95%
CI 0.7, 5.8) for women with local disease, and 3.4
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FIG. 1. Perceived choice and surgeon recommendation for surgical treatment of breast cancer. *Overall mastectomy
rate for the total sample population was 52.5%.

TABLE 2. ATTITUDINAL FACTORS INFLUENCING TREATMENT DECISIONS FOR WOMEN WITH

BREAST CANCER WHO PERCEIVED CHOICE OF SURGICAL OPTIONS (n 5 122)

Greatly influenced Mastectomya
Question item by factor (%) (%) ORb (95% CI)

Benefits and risks
Get rid of disease 62.3 57.9 2.6 (1.2, 5.8)
Reduce risk of returning 61.7 58.7 2.6 (1.1, 5.8)
Reduce add surgery 42.2 67.3 3.8 (1.7, 8.5)
Avoid side effects of 23.5 75.9 4.9 (1.8, 13.2)
radiation

Body/sexuality
Allow to keep breast 22.3 10.7 0.1 (0.0, 0.3)
Feel like a women 18.2 45.9 0.7 (0.3, 1.9)
Not feel bad about body 16.5 35.2 0.6 (0.2, 1.3)
Not interfere with sex 6.2 12.4 0.1 (0.0, 0.9)

Barriers
Quick recovery 25.3 35.8 0.5 (0.2, 1.1)
Resume usual activities 18.0 43.8 0.8 (0.3, 1.9)
Not interfere with daily life 15.0 47.8 0.9 (0.3, 2.5)
Be convenient 13.2 52.3 1.2 (0.4, 3.2)

aPercent of women who received a mastectomy among women who reported being greatly influenced by a given
item.

bOR for having a mastectomy for women who reported being greatly influenced by a given item compared with
all other women, controlling for age, stage, education, and marital status.
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(95% CI 0.4, 9.9) for women with regional disease.
Interaction terms between stage and the individ-
ual attitudinal variables were not significant.

Women’s concerns about body appearance and
sexual functioning were also important corre-
lates, but fewer women reported being greatly in-
fluenced by these factors than those related to
clinical benefits and risks. Women who reported
being greatly concerned about these factors ap-
peared to favor lumpectomy (Table 2). For ex-
ample, women who reported being greatly influ-
enced by concerns that the procedure should “not
interfere with long-term sexual functioning”
(6.2%) were much less likely to have received a
mastectomy (adjusted OR 5 0.1, 95% CI 0.1, 0.9).
Again, these findings did not vary by stage of dis-
ease at diagnosis. For example, the OR for mas-
tectomy for women who were greatly influenced
by concerns that treatment should “allow you to
keep your breast” was 0.08 for women with DCIS
(95% CI 0.01, 0.7) and 0.12 for women with inva-
sive disease (95% CI 0.03, 0.32). 

Finally, some women reported that concerns
about certain aspects of treatment greatly influ-
enced their surgery choice, although the number
of women reporting these concerns was generally
less than those for concerns associated with clin-
ical benefits and risks. The barriers reported in-
cluded being concerned about having a quick re-
covery (25.3%), being able to resume usual
activities (18.0%), not having the treatment inter-
fere with daily life (15.0%), and the treatment’s
being convenient (13.2%). None of these factors,
however, were significantly associated with the
type of surgical treatment received (Table 2). The
patterns in the results were similar for women
with DCIS and those with invasive disease. For
example, 29.4% of women with DCIS, 25.0% of

women with local disease and 20.2% of women
with regional disease reported being highly con-
cerned about having a quick recovery from treat-
ment (p 5 0.44).

Patient knowledge about clinical benefits and
risks of treatment options

In general, respondents’ knowledge about dif-
ferences in the clinical benefits and risks of mas-
tectomy versus lumpectomy with radiation was
low (Table 3). Only about one third of women
with DCIS and invasive disease who perceived
choice of surgical treatments believed that sur-
vival was the same for both procedures. Nearly
half of the women did not know whether the
chance of recurrence was different between the
two procedures, and one third of women with
DCIS and one quarter of those with invasive dis-
ease reported that the chances of recurrence were
the same. Differences in item responses by stage
of disease were not statistically significant.
Knowledge of the risks and benefits of the pro-
cedures, however, was associated with surgical
treatment type. Women who perceived that sur-
vival was the same between the two procedures
were more likely to choose lumpectomy com-
pared with all other women (OR for lumpectomy
controlling for age and stage was 2.1, 95% CI 1.1,
4.0).

Patient satisfaction

Among women who perceived choice, satis-
faction with the treatment decision they made (as
measured with the Holmes-Rovner scale) was not
associated with age (p 5 0.26), education (p 5
0.31), stage of disease (p 5 0.97), or treatment
choice (p 5 0.77). However, the survey results
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TABLE 3. KNOWLEDGE ABOUT DIFFERENCES IN RISKS AND BENEFITS OF

SURGERY OPTIONS FOR WOMEN WITH BREAST CANCER (n 5 122)

% %
Knowledge item Correct Incorrect Don’t know Correct Incorrect Don’t know

Survival for lumpectomy with radiation 31.2 28.2 40.6 36.2 13.8 50.0
is the same as it is for a mastectomy.a

Radiation is usually necessary after 78.0 1.7 20.3 67.2 6.9 25.9
lumpectomy.a

The chances that breast disease will come 20.3 35.9 43.8 31.0 22.4 46.6
back after surgery are the same for
mastectomy as they are for lumpectomy.a

aDifferences in item responses by stage of disease were not statistically significant.

Invasive (n 5 58)DCIS (n 5 64)



suggested that women who did not perceive they
were given surgical treatment choice were less
satisfied with the decision-making process than
those who perceived they had a choice. Table 4
shows responses to questions about satisfaction
with the decision-making process for the entire
sample stratified by stage and perception of treat-
ment choice. Compared with women who per-
ceived choice, many more women who did not
perceive choice would have liked to have been
more active in making the decision (46.0% versus
10.0% for DCIS, 28.6% versus 8.0% for invasive
disease), did not have as much to say about what
kind of surgery to have as they wanted (37.5%
versus 13.3% for DCIS, 32.1% versus 8.1% for in-
vasive disease), and felt that they had less con-
trol in the decision-making process than they
would have liked (31.3% versus 6.6% for DCIS,
35.7% versus 4.8% for invasive disease). These
large differences in satisfaction between women
who did not perceive choice and those that did
perceive choice were statistically significant
(p,0.01) and consistent across stage of disease. 

DISCUSSION

In this population-based study, we found that
women reported a number of factors that influ-
enced decisions about surgical treatment for
breast cancer. These factors were largely consis-
tent across stage of disease. Women with regional
disease had a higher rate of mastectomy, but this
was largely the result of more clinical con-
traindications to BCS. There were no substantial
differences between women with DCIS and those
with invasive disease in regard to their knowl-

edge or attitudes about surgical treatment op-
tions or in patient satisfaction with the decision-
making process. This suggests that many factors
that both surgeons and patients took into account
when considering surgical treatment alternatives
did not significantly vary between women with
DCIS and those with invasive breast cancer, in-
cluding local disease. 

Surgeons appeared to have an important in-
fluence on surgical treatment decisions. One third
of women in our sample did not perceive they
were given a choice; over half of these women re-
ported that they received a mastectomy because
of a clinical contraindication to lumpectomy.
However, the rest of these women (about 14% of
the total sample) reported that they were told that
they had to receive a lumpectomy, none of whom
reported any contraindications to mastectomy.
Among women who perceived surgical choice
yet also received a recommendation from a sur-
geon, the vast majority followed that recommen-
dation. 

Patient attitudinal factors were important cor-
relates of treatment type. In particular, many
women reported that they were greatly con-
cerned about clinical benefits and risks, and these
factors were significantly associated with receipt
of mastectomy. A much smaller proportion of
women reported being greatly influenced by
body image or sexuality factors. Consistent with
previous studies, body image and sexuality con-
cerns tended to be associated with receipt of
lumpectomy.7,39,40

Many women in this study, including those
with DCIS, appeared to view mastectomy as a
more definitive treatment for breast cancer. Stud-
ies have shown that women with DCIS do face
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TABLE 4. SATISFACTION WITH DECISION-MAKING PROCESS (n 5 183)

DCIS (n 5 90) Invasive (n 5 93)

No choice Choice No choice Choice
Item (n 5 28) (n 5 62) (n 5 32) (n 5 61)

Would liked to have been more active in 46.0% 10.0% 28.6% 8.0%
making the decision about what kind of
surgery to havea

Did not have as much to say about what 37.5% 13.3% 32.1% 8.1%
kind of surgery to have as I wanteda

Did not have enough control in making 31.3% 6.6% 35.7% 4.8%
the surgery treatment decisiona

aDifferences between patients who did not perceive choice compared with those who did perceive choice were 
significant within each stage category, p , 0.01.



the risk of recurrence and that many of these can-
cers will be invasive.20,22,23 Thus, patient concerns
about differences in effectiveness of surgical
treatments likely reflected legitimate concerns
about differences in the rate of local recurrence
based on the available information. However, the
low level of patient knowledge about the clinical
benefits and risks of the two procedures sug-
gested that some of the perceptions patients had
about the procedures may not have been based
on accurate information. For instance, our results
suggested that the favorable view of mastectomy
held by some women appeared to extend to sur-
vival and that this may have influenced women’s
choice of procedure. In regard to local recurrence,
it appears likely that some women were not fully
aware of important differences between the pro-
cedures. These results were found in a state that
has legislated that all breast cancer patients re-
ceive information on treatment options at the
time of diagnosis.41

Our results regarding patient satisfaction rein-
force the notion that the decision-making process
may be as important as the actual procedure cho-
sen. Consistent with previous studies, our results
suggest that breast cancer patients are more dis-
satisfied when they do not achieve the level of
participation in the treatment decision-making
process that they desire.38,42–44 These findings
suggest that the way that women with breast can-
cer and their surgeons communicate about treat-
ment options may be as important a correlate of
subsequent patient satisfaction as the actual treat-
ment chosen and that there is a need to better as-
sess and accommodate patient’s preferences for
participation in the decision-making process.45

Several aspects of the study merit comment.
Although our study sample was from a popula-
tion-based tumor registry, the sample size was
not adequate to perform extensive multivariate
analyses to assess all independent associations
with treatment and all potential sources of con-
founding. Furthermore, the target population
was one SEER catchment area in the Midwest.
The rapid case-reporting process we used in this
study missed ,20% of incident cases in the re-
gion because smaller hospitals do not participate.
Thus, our findings may not be generalizable to
patients from other regions of the country, in par-
ticular those from smaller hospitals or living in
rural areas. In addition, our results may reflect
some recall bias because we assessed patient per-
spectives about their treatment experience retro-

spectively after surgery. For instance, patient 
perceptions about satisfaction with the decision-
making process may be biased by current health
status, quality of life, or experiences that occurred
after the surgery. Finally, response bias also 
may have influenced our results, although our 
response rate was typical for survey research 
efforts, and there were few differences in key
characteristics between responders and nonre-
sponders. 

Clinicians face special challenges when com-
municating with patients about treatment options
for serious illnesses. Our results suggest a num-
ber of important correlates of surgical treatment
choice that may help providers better understand
patient perceptions of these treatment issues. One
important challenge for clinicians is understand-
ing patient preferences for participation in med-
ical decision making. A growing literature sug-
gests that patient preferences for participation in
medical decision making vary substantially, es-
pecially in the midst of a medical crisis.46 Our re-
sults suggest that the process of communication
and decision making may be as important to pa-
tients as the actual treatment chosen. Thus, more
research will be required to better understand
how the process of decision making affects out-
comes, such as patient satisfaction and health-re-
lated quality of life.
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APPENDIX

Preamble and question formats for the patient attitudinal factors

Women who need breast surgery think about many things when they are trying to decide whether
to have a mastectomy or lumpectomy. We are interested in how much each of the following things
influenced your decision. Please try to remember as best you can the number that most closely
matches your answer for each item. Please take your time.

When you were deciding between mastectomy and lumpectomy, how much was your decision in-
fluenced by whether the treatment you chose:

Benefits and risks

Would get rid of the disease
Would reduce the chances the disease would come back
Would reduce the possibility of having additional surgeries
Would help you avoid the side effects of radiation

Body/sexuality

Would allow you to keep your breast
Would allow you to still feel like a woman
Would not make you feel bad about your body
Would not interfere with your sex life in the long term

Barriers

Would allow you to recover quickly
Would allow you to resume your usual activities
Would not be disruptive to your life
Would be convenient to get

Holmes-Rovner satisfaction with treatment decision scale (Cronbach alpha 0.88)

I am satisfied that I was adequately informed about the issues important to the decision about what
kind of surgery to have.

The decision made about surgery was the best decision possible for me personally.
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I am satisfied that the decision about surgery was consistent with my personal values.
I am satisfied that I successfully carried out the decision about what type of surgery to have.
I am satisfied that this was my decision to make.
I am satisfied with the decision about what kind of surgery to have.

Items for satisfaction with surgical treatment decision-making process

I would like to have been more active in making the decision about what kind of surgery to have.
I did not have as much to say about what kind of surgery to have as I wanted.
I believe that I had enough control in making the surgical treatment decision.
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