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surgery for early stage breast cancer patients:
a systematic review
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Abstract

Background: Breast cancer is a worldwide health concern. For early stage breast cancer patients, choosing the surgi-
cal method after diagnosis is always a dilemma. Decision aids designed for use by patients are tools which may help
with surgical decision making for these patients.

Methods: We screened through MEDLINE, EMBASE, PubMed and Web of Science using the inclusion criteria which
included (1) newly diagnosed patients with early stage breast cancer, (2) outcomes/results involving surgical options
including breast conserving surgery. The search strategy used these key words or the combination of these words:
“breast cancer’,"decision aid’, "decision making’,"decision support’,“breast conserving surgery’, “breast conserving
therapy”.

Results: A total of 621 studies were identified, but only seven studies were included. Results were synthesized into
narrative format. Various patterns of decision aids designed for use by patients were implemented. Mostly were
educational materials via booklet, video or CDROM with or without assistance from surgeons. After decision aids, four
studies showed that patients were more likely to change their original choices into mastectomy or modified radical
instead of sticking to breast conserving surgery. Other results such as knowledge of breast cancer and treatments,
decisional conflict and satisfaction, psychological changes after surgery and quality of life were all showed with a bet-
ter trend in patients with decision aids in most studies.

Conclusion: Decision aids on breast conserving surgery made it easier for patient involvement in surgical decision
making and improved decision-related outcomes in most early stage breast cancer patients. With more attention,
improving procedures, and better interdisciplinary cooperation, more research is necessary for the improvement of
decision aids. And we believe decision aids with agreed objective information are needed.

Keywords: Breast cancer, Decision aids, Decision making, Decision support, Breast conserving surgery, Breast
conserving therapy

Background

Breast cancer is the most common malignancy diagnosed
in women [1, 2]. According to the latest statistics from
American Cancer Society, approximately 13% of women
(1 in 8) will be diagnosed with invasive breast cancer in
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is always part of the treatment. Several randomized con-
trol trials showed no difference in local recurrence rate,
overall survival and quality of life among patients treated
with breast conserving therapy, mastectomy and modi-
fied radical mastectomy [4, 5]. Thus, patients with early
stage breast cancer should face the dilemma of choosing
the surgical method after diagnosis.

In the past, treatment decisions were often made by
surgeons with little patients’ involvement. While recently,
instead of leading by surgeons, patients are willing to
discuss with their surgeons and play a role in treatment
decision making [6, 7]. Although most surgeons believed
that patients were included during decision making,
patients still felt incompetent to take part in the process
of decision making, owe to the fact that they lack relevant
information [7].

It is important to present the information about the
choices patients need to make neutrally, to clarify their
personal values and to express their preferences, to
achieve the personalized treatments. Decision aids
(DAs) designed for use by patients are tools which can
promote the involvement of patients in decision mak-
ing. These tools help patients make informed choices
by telling the alternatives in detail, sharing the risks and
benefits of each choice and recognizing personal values
[7]. Unlike traditional health educational materials, DAs
share specific information which is directly related to
decision making with focus on patients’ personal values.
It is a model that patients make decisions more effec-
tively and responsibly together with their surgeons. It
is a way, through which patients can feel higher degree
of participation and communicate with surgeons more
smoothly. Also, patients will have practical expectations
of the treatment they may take. Thus, for patients with
early stage breast cancer, DAs play a significant role in
the treatment.

In this review, we focused on all kinds of decision aids
designed for use by patients. Some of these decision
aid tools are used only by patients, others are used in a
shared pattern by both clinicians and patients. The objec-
tive of this systematic review is to examine research on
decision aids that specifically targets breast conserving
surgery, one of the surgical options for early stage breast
cancer patients.

Methods

Sources and search strategy

This systematic review was conducted according to the
principles of the PRISMA statement [8]. Four databases
were searched for primary research studies: MEDLINE,
EMBASE, PubMed and Web of Science. Studies were
eligible if: (1) patients were newly diagnosed with early
stage breast cancer; (2) Outcomes/results involving
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surgical options, including breast conserving surgery,
were reported related to the use of a DA. A DA was
defined as a tool which provided information about
optional surgical method and relevant outcomes [9]. The
format of DAs can be various, including video, audio,
paper-based or multimedia. Articles were excluded if (1)
they were not in English, (2) they were pilot studies, and
(3) the full text of the study was not available. Keywords
used to develop the search strategy comprised “breast
cancer’, “decision aid’; “decision making’, “decision sup-
port’, “breast conserving surgery’, “breast conserving
therapy” The search strategy was designed to be maxi-

mally inclusive (see Appendix Table 2).

Review selection process

The selection process of articles included in our system-
atic review was showed in Fig. 1. After removing dupli-
cate results, we screened titles and abstracts to identify
potentially eligible articles. The full text of these arti-
cles was reviewed to list articles met our inclusion cri-
teria. Finally, seven studies were included [10-16]. A
PRISMA diagram was showed in the “Appendix” (see
Table 3). Quality and risk of bias were assessed at a study
level using the QualSyst scoring system (see “Appendix”
Table 4). These articles were showed in following ele-
ments in Table 1: authors, year of publication, design,
sample, intervention, control, measurement tools, and
outcomes.

Results

Overview of studies

A total of 621 studies were identified, but only seven
studies were included, among which four were conducted
in the United States, three in Canada, one in the Nether-
lands and one in People’s Republic of China. Four out of
seven articles were randomized control trials (RCTs), two
were non-randomized trials with concurrent controls,
and one was non-randomized trial with historical con-
trol. In three RCTs, patients were randomly assigned into
two groups, which were intervention group and control
group [10, 11, 13]. However, only one study explained the
random assignment procedure clearly [11].

Most articles had inclusion and exclusion criteria in
detail. Generally, eligible patients were newly diagnosed
with early stage breast cancer and were suitable for either
breast conserving surgery or mastectomy. However, the
specific inclusive stage was different. Most articles were
stage I-1I, while two articles had stage III patients [10,
11]. The exclusion criteria were similar in these articles,
such as non-malignant breast diseases, recurrent or met-
astatic breast cancer, poor health condition which could
not tolerant surgical treatment, and mental disorder
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Records identified through

MEDLINE 166
EMBASE 132
PubMed 153

Web of science 170

Duplicate records = 497

124 Records screened after
removing duplicate results

Ineligible based on titles and abstracts = 103

21 Records full text accessed

Ineligible due to:
Outcomes unrelated to surgical options 6
Pilot studies 4
Review articles 3
Not a patient decision aid 1

7 full-text studies included

Fig. 1 Systematic review flow diagram

which could not cooperate during decision aids and
measurements.

Few articles had organized special team to select can-
didates. Wilkins et al. [16] set up a team called the BCC
(Breast Cancer Center) Tumor Board, which included
25 breast disease experts in several specialized fields, to
confirm the acceptation in the trial.

The sample sizes ranged from 60 to 276. However, only
three articles explained the intended sample sizes and the
power analysis of the trials [11, 12, 15]. Moreover, during
the trials, there were quite a lot of patients got excluded,
due to losing follow-up, poor cooperating, and unfinished
questionnaires. When analyzing patients’ options, more
patients were excluded because they had not decided yet
[11]. While, no article compared the baseline of these
patients with finally inclusive ones.

Intervention and control

Various patterns of decision aids were implemented in
the intervention group, which led to the diversity of each
corresponding control. For most articles, patients in the
intervention group were given educational materials via
booklet, video or CDROM without assistance from sur-
geons. They could discuss with their friends and family

members during decision making. While in two articles,
instruments were presented by trained surgeons during
the consultation, and patients could discuss with their
surgeons and raise questions [14, 15]. For patients in the
control group, usual care and consultation were given.
Some articles had brochure or written materials with
similar information only in the written form [13, 16].

Outcomes

As we can see in Table 1, the measurement tools were
different in each study, ranging from scales with exam-
ined reliability and validity, such as Decisional Conflict
Scale (DCS) and Hospital Anxiety and Depression Scale
(HADS), to modified scales or self-made questionnaires.

Final surgical option
In these studies, overall preference on surgical treatment
was similar. Patients were more likely to receive breast
conserving surgery, which showed the same trend as the
statistics on surgical treatment for early stage breast can-
cer patients in the National Cancer Data Base [17].

After decision aids, some patients changed their
choices. Among these studies, four of which showed that
patients with decision aids were more likely to change
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their original choices into mastectomy or modified radi-
cal mastectomy [14, 16]. While two studies had opposite
results. Whelan et al. [15] found patients with decision
aids were more likely to choose breast conserving sur-
gery (94% vs. 76%, P=0.03). Street et al. [13] found more
patients chose breast conserving surgery in the interven-
tion group than control group (76% vs. 58%), although
the difference did not reach statistical value.

Knowledge of breast cancer and treatments

Most articles evaluated patients’ knowledge of breast
cancer and treatment options [10, 11, 13, 15]. The meas-
urement tools were various questionnaires. Some arti-
cles showed that patients with decision aids had better
knowledge than control group after the introducing,
while no difference in follow-up assessments [10, 13].
Whelan et al. [15] also found that decision aids group
had higher knowledge scores (P<0.001), especially knew
better about the same survival rate in breast conserving
surgery and mastectomy. However, one study showed no
significant difference in knowledge after decision aids
and consultation [11].

Decisional conflict and satisfaction

Decisional Conflict Scale (DCS) and the subscale of DCS
were used for assessing patients’ decisional conflict and
satisfaction with final decision or decision-making pro-
cess. Satisfaction with Decision Scale (SWD) and Satis-
faction with the Process of Making a Treatment Decision
scale (SWDMP) were also used for assessing. Generally,
patients in the intervention group had no less decisional
conflict scores than the control group after consulting
with surgeons [10, 11, 15]. Also, Lam et al. [11] found
that, compared with patients in the intervention group,
patients in the control group reported greater decision
regret 4 months (P=0.026) and 10 months (P=0.014)
after surgery. As for patients’ satisfaction, three articles
showed no difference in two arms [10, 11, 16], while two
articles found patients with decision aids had better satis-
faction with final decision [12, 15].

Psychological changes after surgery

Many psychological scales were used, such as Hospital
Anxiety and Depression Scale (HADS), the Spielberger
State Anxiety Inventory, and the Centre for Epidemio-
logic Studies Depression scale. Most studies showed
that patients’ anxiety level was lower after consultation
and would decrease in the assessment after surgery. One
article showed that 10 months after surgery, patients
in the control group had higher HADS-Depression
scores than the intervention group (P=0.001), while the
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HADS-Anxiety scores did not differ between groups [11].
In addition, Street et al. [13] found that the only predic-
tor of patients optimism was their knowledge of breast
cancer and treatment options (P<0.01). The more knowl-
edge they got, the more optimistic they would be.

Quality of life

Unfortunately, few articles retrieved quality of life as
outcome. Molenaar et al. [12] used MOS20 and EORTC
QLQ-BR23 to measure the quality of life, reported that
patients with decision aids had better general health,
better physical functioning, less pain, and fewer arm
symptoms.

Discussion
The purpose of this systematic review was to determine
information requirement of patients diagnosed with early
stage breast cancer facing a surgical choice and the role
played by decision aids in the treatment decision making
process. Generally, the contents of decision aids included
background of breast cancer, introduction of treatment
options, review of benefits and risks of each option, and
personal values clarification. This information could
come from guidelines, recent researches, and surveys of
surgeons and fellow patients. We found the final surgical
option could be affected by decision aids. However, the
influence was inconsistent. There were several explana-
tions for this differentiation. First, two articles compared
breast conserving surgery with modified radical mastec-
tomy included patients with stage III breast cancer, who
tended to choose mastectomy considering the possibility
of recurrence. Second, with the development of breast
reconstruction, patients would probably choose mastec-
tomy due to the cosmetic thoughts and lack of radiother-
apy. Third, Chinese patients usually had smaller breasts
than western women, which could be one possible rea-
son for decreased breast conserving surgery. Last but not
least, there could be risk of bias that some decision aids
encouraged patients to choose specific surgical option
rather than other alternatives. Although this kind of
bias was not unacceptable in decision aids as long as the
knowledge in decision aids was true and objective, this
could be one of the reasons why the influence of decision
aids on surgical options was inconsistent. Other results
such as knowledge of breast cancer and treatments, deci-
sional conflict and satisfaction, psychological changes
after surgery and quality of life were all showed with a
better trend in the intervention group.

Also, there were several aspects with no analysis, while
we believed is necessary. First, the feasibility and comple-
tion rate of decision aids were not assessed. Considering
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the difference in patients’ educational level and patterns
of decision aids, the feedback of implementing decision
aids could be different. Wilkins et al. [16] found that most
patients with decision aids thought the information was
easy to understand (80%), the length of decision aids
was properly (65%), and the information presented was
neither too little nor too much (86%). Similarly, Whelan
et al. [14] showed that 98% patients in the intervention
group thought the Decision Board was easy, and 81%
patients expressed that decision aids were useful for
treatment decision making. Jibaja-Weiss et al. [10] even
innovated decision aids for patients with low health lit-
eracy, which was more personalized. Also, the pattern of
decision aids was another factor influenced the feasibility
and completion rate. Although we found that informa-
tion presented in different forms, such as written, visual
and oral, could all be helpful, studies compared differ-
ent forms showed that decision aids with pictures were
much clearer for patients than only the words [18, 19].
Second, the reliability and validity of those measurement
tools were not tested, especially those modified scales
and self-made questionnaires. Some modified scales were
designed for specific kind of patients, which should be
tested before using officially. We believe interdisciplinary
cooperation with psychological department can help us
more with the scales.

Generally, there are many factors which can affect sur-
gical options, such as age, race, tumor characteristics,
socioeconomic factors, genetic factors, and patients’ own
perceptions [20]. And the goal of decision aids is to help
patients find the true preference of treatment options.
Thus, the factors influence decision aids may afterwards
affect treatment decision making. Studies showed that
surgeons’ recommendation and patients’ concerns about
local recurrence or breast loss were the strongest fac-
tors which could influence treatment preference [14, 21].
In most situations, patients requested recommendation
from their surgeons [14]. Compared with medical and
radiation oncologist, patients were more likely to inter-
act with surgeons (P=0.05) and felt involved [13]. While,
surgeons’ practice type, communication style, hospital
factors and even gender were associated with surgical
decision [20, 22, 23].

Decision aids have four-level goals [18]. First, deci-
sion aids should show patients the perception of having
a choice. Whelan et al. [15] found that patients in the
intervention group tended to perceive that they had a
choice to make than patients in the control group (87%
vs. 69%, P=0.07). Also, there was a correlation between
the degree of perception and satisfaction with the deci-
sion (P<0.01) [24]. Second, patients should learn more
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information about breast cancer and treatment options
via decision aids. Several studies showed better knowl-
edge scores in the intervention group [10, 13, 15]. Third,
decision aids should decrease the difficulties of treatment
decision making. Most patients found decision aids use-
ful in the study [14]. Jibaja-Weiss et al. [10] showed 10.5%
patients in the control group were unsure about their
surgical options, while all the patients in the intervention
group had made their choices about the surgery, which
implied the role of decision aids indirectly. Fourth, deci-
sion aids should finally improve patients’ quality of life.
Molenaar et al. [12] measured it with scales, showed that
decision aids could lead to better quality of life. This is
always the final goal of decision aids.

There are some limitations to this systemic review.
First, the lack of RCTs could contribute to selection bias.
There were only four RCTs which were the top level of
evidences, while only two of them clarified the specific
procedures of randomization and proper sample sizes.
Second, the heterogeneity of these articles was obvious,
which could cause poor comparability. Samples, inter-
vention methods, timing of decision aids and measure-
ment tools listed in Table 1 were of great diversity, which
would possibly decrease the reliability of meta-analysis.
Third, quality of life was the final goal of decision aids,
while few articles retrieved quality of life as outcome.

Conclusion

Decision aids on breast conserving surgery play an
important role in decision making regarding surgical
options for early stage breast cancer. The surgical choices
can be different after decision aids with more knowledge
of breast cancer, less decisional conflict and better satis-
faction with the final choice. For most patients, surgery
procedure is complex, while pictures showing knowl-
edge and prognosis outcome are clear and direct. Thus,
we recommended visual decision aids. We believe that,
with more attention, improving procedures, and better
interdisciplinary cooperation, plenty of researches about
decision aids will emerge, and decision aids with agreed
objective information are needed.
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Appendix
Search strategies for databases included in the review
(see Table 2).

PRISMA diagram checklist (see Table 3).

Qualsyst scores of studies included in the review (see
Table 4).

Table 2 Search strategies and records for databases (Searched in January 2019)

Database Search strategies Limits Records

Medline (Breast cancer and (decision aid or decision making or decision support) and (breast conserving surgery  Full text 166
or brgast conserving therapy)?mp.[mp:tit\e, abstract, original title, name of substan;e word, subject English language
heading word, keyword heading word, protocol supplementary concept word, rare disease supple-
mentary concept word, unique identifier, synonyms] Human

Embase (Breast cancer and (decision aid or decision making or decision support) and (breast conserving surgery — Full text 152
or brgast conserving therapy))mp.[mp:tit\e, abstract, original title, name of substange word, subject English language
heading word, keyword heading word, protocol supplementary concept word, rare disease supple-
mentary concept word, unique identifier, synonyms] Human

PubMed ("Breast Neoplasms"[Mesh] AND (decision aid[Title/Abstract] OR decision making[Title/Abstract] OR Full text 153
decision sAupport[Title/Abstract}) AND (breast conserving surgery[Title/Abstract] OR breast conserving English language
therapy([Title/Abstract])

Human
Web of science TS = (breast cancer) AND TS = ((decision aid OR decision making) OR decision support) AND TS = (breast  Full text 170

conserving surgery OR breast conserving therapy)

English language
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Table 3 PRISMA diagram checklist
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Section/topic # Checklist item Reported on page #
Title
Title 1 Identify the report as a systematic review, meta-analysis, or both Title
Abstract
Structured summary 2 Provide a structured summary including, as applicable: background; objec-  Abstract and key words
tives; data sources; study eligibility criteria, participants, and interventions;
study appraisal and synthesis methods; results; limitations; conclusions
and implications of key findings; systematic review registration number
Introduction
Rationale 3 Describe the rationale for the review in the context of what is already Background, paragraph 1-3
known
Objectives 4 Provide an explicit statement of questions being addressed with reference  Background, paragraph 4
to participants, interventions, comparisons, outcomes, and study design
(PICOS)
Methods
Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g,, N/A
Web address), and, if available, provide registration information including
registration number
Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report Methods, paragraph 1
characteristics (e.g., years considered, language, publication status) used
as criteria for eligibility, giving rationale
Information sources 7 Describe all information sources (e.g., databases with dates of coverage, Methods, paragraph 1 and Table 2
contact with study authors to identify additional studies) in the search
and date last searched
Search 8 Present full electronic search strategy for at least one database, including Methods, paragraph 1 and Table 2
any limits used, such that it could be repeated
Study selection 9 State the process for selecting studies (i.e,, screening, eligibility, included in ~ Methods, paragraph 2 and Fig. 1
systematic review, and, if applicable, included in the meta-analysis)
Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, inde- ~ Methods, paragraph 2 and Fig. 1
pendently, in duplicate) and any processes for obtaining and confirming
data from investigators
Data items 11 Listand define all variables for which data were sought (e.g., PICOS, funding  Methods, paragraph 2 and Table 1
sources) and any assumptions and simplifications made
Risk of bias in individual studies 12 Describe methods used for assessing risk of bias of individual studies Methods, paragraph 2 and Table 3
(including specification of whether this was done at the study or outcome
level), and how this information is to be used in any data synthesis
Summary measures 13 State the principal summary measures (e.g, risk ratio, difference in means) N/A
Synthesis of results 14 Describe the methods of handling data and combining results of studies, if ~ N/A
done, including measures of consistency (e.g., 12) for each meta-analysis
Risk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evi- Methods, paragraph 2 and Table 3
dence (e.g., publication bias, selective reporting within studies)
Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analy-  N/A
ses, meta-regression), if done, indicating which were pre-specified
Results
Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in Methods, paragraph 2, Results,
the review, with reasons for exclusions at each stage, ideally with a flow paragraph 1 and Fig. 1
diagram
Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., Results and Table 1
study size, PICOS, follow-up period) and provide the citations
Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level Table 3
assessment (see item 12)
Results of individual studies 20 For all outcomes considered (benefits or harms), present, for each study: (@)  Results, outcomes and Table 1
simple summary data for each intervention group (b) effect estimates and
confidence intervals, ideally with a forest plot
Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals N/A
and measures of consistency
Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item 15)  Table 3
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Section/topic # Checklist item Reported on page #
Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup N/A
analyses, meta-regression [see ltem 16])
Discussion
Summary of evidence 24 Summarize the main findings including the strength of evidence for each Discussion, paragraph 1
main outcome; consider their relevance to key groups (e.g., healthcare
providers, users, and policy makers)
Limitations 25 Discuss limitations at study and outcome level (e.g,, risk of bias), and at Discussion, paragraph 5
review-level (e.g., incomplete retrieval of identified research, reporting
bias)
Conclusions 26 Provide a general interpretation of the results in the context of other evi- Conclusion
dence, and implications for future research
Funding
Funding 27 Describe sources of funding for the systematic review and other support Declarations

(e.g., supply of data); role of funders for the systematic review

From: Moher et al. [25]

For more information, visit: www.prisma-statement.org
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