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Abstract

Purpose Around 310,000 new cases of breast cancer (BC) are diagnosed each year. Complex treatment options often over-
whelm patients. Patient decision aids (PDAs) assist in surgical decision-making, but reviews of their quality and efficacy are
limited. This study systematically reviews breast surgery (BS) and breast reconstruction (BR) PDAs using the International
Patient Decision Aid Standards and Cochrane tools to identify gaps and provide evidence-based recommendations.
Methods A systematic review following PRISMA guidelines examined the impact of PDAs on decision-making for BC
patients considering BS and BR. From 1198 articles, 35 met the inclusion criteria. Data on PDA components, study design,
and results were extracted, focusing on decisional conflict and anxiety, measured by the Decisional Conflict Scale (DCS)
and the State-Trait Anxiety Inventory (STAI). PDA quality and study design were assessed using Cochrane, IPDASI, and
ROBINS-I tools.

Results Eight studies evaluated the effect of PDAs on decisional conflict. The pooled mean difference of 3.08 points (95%
CI: — 0.62 to 6.79, p=0.10) favored the PDA group but was not statistically significant. Two studies, however, reported
notable reductions in decisional conflict with effect sizes of 13.50 and 12.80 points, respectively. The pooled effect size of
PDA exposure on patient anxiety was 1.93 (95% CI: — 0.46 to 4.31) in favor of PDAs, but was not statistically significant
(p=0.11). The evaluation of PDA content quality revealed variable results.

Conclusion BS and BR PDAs were not found to significantly reduce decisional conflict and anxiety in breast cancer patients.
Standardized, evidence-based tools are needed.

Keywords Breast cancer - Breast surgery - Breast reconstruction - Patient decision aids

Introduction

Approximately 310,000 new cases of invasive breast cancer
are diagnosed every year in the United States and account for
nearly 30% of all new female cancers each year [1]. Breast
surgery (BS) and breast reconstruction (BR) are vital com-
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[2]. Additionally, it is common for many individuals to expe-
rience conflict with their decisions, especially if they have
trouble pinpointing their values and goals with their care
provider [3]

Patient decision aids (PDAs) have been constructed to
assist patients in their decision-making process by providing
valuable information, support, and direction in their breast
cancer surgery journey. PDAs are provided in many forms
for both individual and consultative purposes, including
pamphlets, apps, interactive websites, and even personalized
counseling sessions [4]. These aids aim to provide patients
with a necessary understanding of surgical options, recov-
ery expectations, and long-term outcome predictions. PDAs
serve as a middle ground to facilitate helpful learning for
both the patient and the healthcare team assisting the patient
along their journey to ensure that patients feel confident and
well-informed in their choices.

Previous BR PDAs have shed light on the tools necessary
for understanding the reconstructive process and possibili-
ties [5]. However, there is a paucity of complete and com-
prehensive reviews of both BS and BR PDAs. This absence
comes from certain factors such as the lack of standardiza-
tion from the many forms of PDAs, patient-specific factors,
and subjectivity within assessments. A full review with both
the Cochrane assessment tool and the IPDASi provides an
efficient and standardized approach to assess various stud-
ies and critically analyze them to identify bias to provide a
more thorough evaluation of the current BS and BR PDAs.
Addressing these gaps in BR and BS literature is vital and
cannot be overstated. Through an extensive examination of
current literature on BS and BR PDAs, we aim to summarize
and offer a comprehensive understanding of their content
quality, the rigor of studies evaluating their efficacy, and
their overall impact. Our primary focus is on whether these
PDA s effectively reduce patient anxiety and decisional con-
flict. We hope to identify potential opportunities for improv-
ing the overall quality of BS and BR patient decision aids.

Methods

This systematic review was conducted following the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) (Fig. 1) guidelines. The eligibility
criteria included studies published in peer-reviewed jour-
nals focusing on patients diagnosed with breast cancer who
were given a patient decision aid to guide and assist their
decision regarding breast cancer surgery and breast recon-
struction. Included studies also had to provide quantitative
data on the impacts of PDA usage on patient decision-mak-
ing. All forms of decision aids were considered, including
paper, digital, pre- or post-consultation administration, etc.
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Non-peer-reviewed articles, such as case reports, reviews,
editorials, and commentaries, were excluded.

We conducted a comprehensive search of Cochrane,
Embase, and PubMed databases for articles published up to
June 2024. The following search terms were used: “breast
cancer”, “breast reconstruction surgery”, “decision aid”,
“decision making”, and “decision support,” Our PubMed
search yielded 361 results with the query, (“breast cancer”
OR “breast neoplasm™) AND (“breast reconstruction””) AND
(“decision aid” OR “decision making” OR “decision sup-
port”). Embase yielded 788 results with (‘breast cancer’/
exp OR ‘breast neoplasm’/exp) AND ‘breast reconstruc-
tion” AND (‘decision aid’/exp OR ‘decision making’/exp
OR ‘decision support’/exp). Cochrane yielded 46 trials & 3
reviews using “breast cancer” AND “breast reconstruction”
AND (“decision aid” OR “decision making” OR “decision
support”). If an article described the use of an already exist-
ing PDAs described elsewhere, we found the original paper
explaining the PDAs to gather data for extraction.

A total of 1198 articles were imported into Rayyan (Qatar
Computing Research, Doha, Qatar) for screening, and 227
duplicates were removed. A total of seventy-one articles
were screened by two blinded reviewers for title and abstract.
A third independent reviewer resolved conflicts. Based on
the title and abstract screening, 83 articles were included.
After full-text screening, a total of 35 papers were selected
for inclusion. Ten articles reported on the use of a breast
surgery decision aid, including the option of mastectomy
and no reconstruction or breast-conserving surgery. Nine-
teen papers presented findings based on PDAs specifically
designed to help patients choose a specific type of recon-
struction. Three articles, Varelas 2020, Fang 2021, and Lin
2021, did not explain the surgical options discussed in the
PDAs. The 19 articles that specified reconstructive surgical
options presented an array of procedures, including implant-
based, autologous, delayed, and immediate, as well as spe-
cific flap types like latissimus or DIEP.

Data extraction was performed by six reviewers who
collected information on study design, PDAs components
and outcomes, and PDAs quality assessment. Studies were
reviewed in Rayyan, and relevant data were transcribed by
reviewers into a series of Excel sheets. Each study’s data
were extracted by a single reviewer. Study design data
included the following: study type, participant character-
istics, source of sample, specific PDAs, number of control
and PDAs-exposed participants, mean age of participants,
and mean follow-up.

The ROBINS-E tool was used to determine the risk of
bias (ROB) for all included texts to determine the strength
and each study’s findings (Table 3) [6]. Domains one
through seven assessed the presence of confounding vari-
ables, exposure measurement, participant selection, post-
exposure interventions, missing data, outcome measurement,
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Fig.1 PRISMA

and results reporting, respectively. Outcomes of interest for
the meta-analysis included the decisional conflict scale
(DCS) and the State-Trait Anxiety Inventory (STAI). Deci-
sional conflict is defined as uncertainty about a course of
action. The scale is based on five sub-scales that measure an
individual’s uncertainty in making health-related decisions,
reflecting factors like perceived risks, benefits, and support.
A higher score on the DCS is indicative of higher decisional
conflict [7]. The STAI scale contains 20 items for assessing
trait anxiety and 20 for state anxiety. State anxiety items
include: “I am tense; I am worried” and “I feel calm; I feel
secure.” Trait anxiety items include: “I worry too much over
something that really doesn’t matter” and “I am content; I
am a steady person.” All items are rated on a 4-point scale.
Higher scores indicate greater anxiety [8].

The Cochrane PDA assessment evaluates PDA quality
based on whether the tool explicitly states the decision

that needs to be made and helps the user to identify their
values and preferences [9]. The Cochrane assessment also
evaluates whether the decision aid clearly states the risks
and benefits of each surgical option, including the specific
probability of encountering these risks. The International
Patient Decision Aid Standards Instrument (IPDASi) was
utilized to assess the quality of our included PDAs based
on four domains related to information about surgical
options, outcome probabilities, values clarification, and
decision guidance [10, 11].

The ROBINS-E, the Cochrane, and the IPDASi were
each assessed by two independent evaluators. A narrative
synthesis was performed to summarize the findings of each
paper, supplemented by tables and figures to provide a
clear and concise overview of the current literature.
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Results
Decisional conflict scale

Eight studies were included in the meta-analysis evalu-
ating the decisional conflict scale outcome, all provid-
ing BS or BR pre-PDA and post-PDA use means and
standard deviations necessary for estimating effect sizes
(Fig. 2). Six of the studies reported a follow-up time for
the post-PDA assessment of DCS, ranging from one week
to 12 months. A total of 364 patients were in the PDA
groups, while 344 were in the standard of care (SOC)
control groups. The analysis yielded an I? =37%, permit-
ting a pooled analysis using a random-effects model. The
pooled mean difference was 3.08 points (95% CI: — 0.62
to 6.79, p=0.10), favoring the PDAs group, though not
statistically significant. Notably, two studies, Causarano
(2013) and Metcalfe (2018), showed significant improve-
ments in the PDA groups, with effect sizes of 13.50 (95%
CI: 2.64 to 24.36) and 12.80 (95% CI: 2.12 to 23.48),
respectively. The remaining six studies reported no sig-
nificant differences between the PDAs and SOC groups.

State-trait anxiety inventory (STAI)

Two studies, Ter Stege et al. (2023) and Zhong et al. (2021),
were included in the meta-analysis using STAI as an out-
come measure (Fig. 3). A total of 204 PDA patients and 202
SOC patients were included. The overall effect size was 1.93
(95% CI: — 0.46—4.31) in favor of the PDAs, although it
was insignificant (p=0.11).

Risk of bias

All studies were assessed as having a low risk of bias
(Table 1). The papers included in this review had the great-
est likelihood of exhibiting bias in domains three and five
due to potential disparities in participant demographics in
control and experimental groups, as well as a lack of com-
plete participation at all time points in the study. However,
Domains 1-4 and 6-7 had no risk of bias, while domain 5
had a small risk of bias.

PDA content quality

Eight studies did not meet at least one of the three domains
of the Cochrane PDA content quality assessment; all eight

Decision Aid Control Mean difference Mean difference
Study or Subgroup Mean SD Total Mean sSD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Causarano 2015 37.7 18 20 242 16.6 19 89% 13.50[2.64, 24.36]
Fang 2021 18.9 16.5 44 22 196 42 143% -3.10[-10.77 ,4.57] e
Kilifto 2021 14 17 10 1 195 10 47% 3.00[-13.03, 19.03] —_—
Manne 2016 13.2 177 31 16.2 25 24 7.8% -3.00[-14.78,8.78] —_—
Metcalfe 2018 18 179 21 5.2 174 21 91% 12.80[2.12, 23.48]
Sherman 2016 13.8 214 34 8.4 249 26 76% 5.40[-6.57,17.37] —
ter Stege 2023 18.34 21.65 126 17.95 234 124 20.2% 0.39[-5.20, 5.98] —_—
Zhong 2021 171 121 78 143 1.2 78 27.4% 2.80[-0.86 , 6.46] -—
Total 364 344 100.0%  3.08 [-0.62,6.78] = 3
Test for overall effect: Z = 1.63 (P = 0.10) 20 -10 O 10 20
Test for subgroup differences: Not applicable Favours Control Favours pDA
Heterogeneity: Tau? = 9.56; Chi*=11.18,df =7 (P = 0.13); I?=37%
Fig.2 Decisional Conflict Scale Forest Plot vs. SOC
Decision Aid Control Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
ter Stege 2023 8.58 12.25 126 7.45 12.63 124 59.6% 1.13[-1.95,4.21] —i—
Zhong 2021 4.9 12.42 78 1.8 11.45 78 404% 3.10[-0.65, 6.85] +—8—
Total 204 202 100.0% 1.93[-0.46, 4.31) "
Test for overall effect: Z = 1.58 (P = 0.11) 10 5 0 : o

Test for subgroup differences: Not applicable
Heterogeneity: Chi* = 0.63, df = 1 (P = 0.43); I = 0%

Fig.3 State-Trait Anxiety Inventory Plot vs. SOC
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Table 1. Risk of Bias (RoB)
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specifically failed to provide evidence-based information on
key elements such as the condition, benefits, harms, prob-
abilities, and scientific uncertainties of BS/BR (Tables 2 and
3). Most studies demonstrated strong performance across
the four key domains of the IPDASI content quality assess-
ment (Table 4). However, a few studies showed opportunities
for improvement in the ‘Probabilities’ domain (Heller et al.,
Foraker et al., Harcourt et al., Clarke et al.).ss

Discussion

Our review of breast reconstruction PDAs builds upon prior
research by addressing critical gaps in the existing litera-
ture. Unlike a previously published study, which assessed
decisional conflict and anxiety scores at a single time point
post-exposure to a breast reconstruction decision aid [7], our
investigation evaluates these outcomes both before and after
exposure. This approach allowed us to assess the degree of
change attributable to the intervention. The result is a more
robust analysis by incorporating effect size, offering a clearer
understanding of the impact of decision aids on patient

experience. Additionally, while the prior study focused
solely on decision aids for breast reconstruction [7], our
research expands the scope to include decision-making for
both breast cancer surgery and breast reconstruction surgery.
This broader perspective provides nuanced insights into the
decision-making process, making our findings uniquely
valuable to improving patient-centered care and optimizing
surgical outcomes.

While the results of this study suggest a trend towards
reduced decisional conflict with the use of both BS and BR
PDAs compared to without, contrary to the Su et al. find-
ings, we did not find the change in decisional conflict scores
before and after PDAs exposure to be statistically significant.
The former led us to dissect the potential reasons for the
varied performance levels of the respective PDAs, with a
focus on the study characteristics consistent with the PDAs
that had the largest positive effect on decisional conflict and
patient anxiety.

Both Causarano et al. and Metcalfe et al. demonstrated the
largest effect size on decisional conflict after PDA exposure
[12, 13]. The strengths of the Causarano et al. PDAs are that
the intervention was a 2 hour, in-person workshop hosted by
medical staff, which allowed participants to ask clarifying
questions in real-time. Though the Metcalfe et al. PDA is
web-based, similar to Causarano et al., the PDA’s design is
interactive, thereby allowing the tool to adapt to individual
patient profiles, preferences, and health conditions to provide
personalized recommendations [13]. Notably, both decision
aid tools were constructed based on the Ottawa Decision
Support Framework [14], which incorporates psychologi-
cal and social aspects of patient decision-making to guide
practitioners in the design of interventions that adequately
equip patients with the information they need to make high-
quality decisions. Additionally, both tools demonstrated top
performance in all three domains of the Cochrane review. In
line with the former, the studies with the lowest impact on
decisional conflict (Fang et al. and Manne et al.) failed all
three components of the Cochrane assessment [15, 16]. The
former suggests that the use of evidence-based information,
explicitly stating the decision that the patient needs to make,
and incorporation of interactive components of the PDAs
that assist the patient with clarifying her values are of para-
mount importance in the design of an effective breast recon-
struction surgery decision tool. Both tools accomplished the
former by breaking the decision into four key domains: the
desired natural appearance of their breasts, the preferred
length of hospital stay, whether they wish to avoid implant-
ing foreign materials, and the importance of minimizing
the number of surgeries. Patients were guided to rank these
priorities, allowing them to focus on what mattered most to
them. This structured approach highlights why both tools
were so effective. Overall, the superior effect size of both
of the aforementioned studies is consistent with previously
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Table 3 (continued)

18

published studies, which have shown that when surgical
patients are provided with the information necessary to par-
ticipate in shared decision-making, they are more satisfied
with their outcomes and experience less regret regarding
their choices [17-19].

Does the decision aid help the
patient clarify their values based

=

o
= g Anxiety assessment was largely limited by a low num-
E 2 ber of studies (ter Stege et al. and Zhong et al.) [20, 21].
2% Though not statistically significant, overall, the effect size
2 é " - on anxiety favored the PDAs over the standard of care. A
g2 = = breast cancer diagnosis carries a significant risk of psycho-
c e § logical distress for patients. Nearly 50% of women diagnosed
w“g’ c g § with breast cancer experience depression, anxiety, or both
2 % £ g [22-25]. In part, this lower quality of life results from the
3 g 5_3 % effects of medical treatment. Roughly 40% of those affected
sEE5 by breast cancer undergo mastectomy [26]. The effects of
2 é g 2 & breast removal often cause negative feelings regarding body
';": < i» §§ image, particularly for young women [27, 28]. Given the
228 £ former, the results of this study highlight the need for more

g§s8=° . -

8% § Z 8 é é large-scale, randomized control trials that focus on the psy-
chological impact of breast reconstruction decision aid tools.
Ze The IPDASI framework, which evaluates the quality of
%ﬁ patient decision aids (PDAs), emphasizes the importance
E § of presenting probabilities of outcomes in a clear, unbi-
§ £ ased, and comprehensible way [10]. Interestingly, when
= g comparing this with the Cochrane assessment, which also
g § includes multiple domains of evaluation, a consistent issue
L2 o] emerges: while most studies demonstrated proficiency
2o & - " across the content quality domains, the results of this study
858 = = highlight that many BS and BR PDAs tend to fall short in
5 offering patients precise, personalized information about
= & their risks, benefits, and potential outcomes. This gap is
b o particularly evident in how these aids handle the presenta-
g % g tion of outcome probabilities. While patients are expected
g_é E to make informed decisions, the quality of content often
5‘ 8 % does not provide them with the tailored information they
E = 2 need to understand the likelihood of different outcomes.
:% g% This lack of clarity and precision undermines the core
g %" g o & purpose of decision aids: empowering patients with the

knowledge they need to make choices that are best suited
to their circumstances. Both the Cochrane and IPDAS
assessments reveal a consistent shortcoming in PDAs—
the failure to adequately communicate tailored probabili-
ties and outcomes, which is crucial for effective patient

breast cancer patients consider-

patients’ and health profession-
ing immediate reconstruc-

als’” experiences of the BRE-

CONDA breast reconstruction
tion: results of a randomized

Qualitatively understanding
Efficacy of a decision aid in

= decision-making. A key feature of the higher-performing

o = = studies in this category is the interactive nature of the
= g % decision aid, which incorporated the individual patient’s
,Lé § % medical history into the predicted risk of post-surgical
< © ° complications (Causarano et al., Manne et al., Sherman
- % et al. 2014 and 2016, Politi et al. 2020 and 2024) [12, 16,

3 § 29-32]. This tailored approach stands in contrast to deci-

= :% oy sion aids based on group information sessions about breast
:cf g % surgery and breast reconstruction, highlighting a potential
2 & & advantage of computer-based tools. The individualized,
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Table 4 Assessment of Patient Decision Aid Quality Using the Inter-
national Patient Decision Aid Standards Instrument (IPDASi). This
table presents the quality assessment of fully accessible patient deci-

sion aids using the IPDASI criteria. Each decision aid was evaluated
based on key domains of the IPDASi framework: Information, Prob-
abilities, Values, and Decision Guidance

REFERENCE Information | Probabilities Values Decision Guidance | Total Overall Quality Score
Maximum Score 32 32 16 8 88
Heller 2008 32 16 16 8 72
Sherman 2014, 2016, 2017 32 32 16 8 88
Causarano 2015 32 30 16 8 86
Manne 2016 31 30 14 7 82
Foraker 2023 28 25 14 7 74
Politi 2020, 2024 30 28 15 7 80
Boateng 2021 30 27 14 7 78
Juraskova 2014 29 26 14 6 75
Harcourt 2017, Clarke 2020 28 24 15 7 74

Mean +/- SD 30.0 +/-1.54(27.0 +/- 4.42 | 15.0 +/- 0.87 7.3 +/- 0.62 79.7 +/-5.32

Information: Provides information about options in sufficient detail for decision making

Probabilities: Presents probabilities of outcomes in an unbiased and understandable way

Values: Includes methods for clarifying and expressing patients’ values

Decision Guidance: Includes structured guidance in deliberation and communication

private nature of the computer-based approach may create
a more conducive environment for patients to share sensi-
tive medical history, ultimately enhancing the accuracy
and relevance of the risk predictions.

Notably, the study with the highest effect size on deci-
sional conflict was designed as a randomized control trial,
with 95% retention for each outcome time point [12]. This
underscores the critical importance of conducting Level
I randomized controlled trials and designing studies that
prioritize patient retention and minimize loss to follow-up,
ensuring the reliability and impact of the findings. The
studies that demonstrated a high risk of bias [33, 34] were
excluded from the data synthesis as they did not report the
baseline (pre-intervention) decisional conflict and anxiety
scores necessary for comparison with post-intervention
outcomes following the decision aid implementation. Both
studies demonstrated bias in the areas of participant selec-
tion and missing data. This highlights the importance of
implementing mechanisms to enhance study participant
retention and ensure a diverse study population, which are
critical for optimizing study design to effectively evaluate
the efficacy of a patient decision aid. Breast reconstruction
surgery improves the overall quality of life in breast cancer
survivors [35, 36]. Despite this benefit, white women who
undergo breast reconstruction surgery consistently report
higher satisfaction, quality of decision, surgical access,
and informational access compared to their Non-White
peers [35-37]. Further, Black and Hispanic women are
particularly vulnerable to postoperative complications,
which contributes to poorer patient-reported satisfaction
with their aesthetic results compared to white women

[38—42]. Taken together, the need for more racially inclu-
sive, large-scale, randomized control trials that evaluate
breast reconstruction decision aids is clear.

Limitations

While our study improves and expands upon previous
work, there are limitations to the present investigation.
Inter-rater reliability was not assessed during the review
process, potentially impacting the validity and reliability
of our findings. Furthermore, scoring with the IPDASi
may involve some subjectivity due to the broad scope of
the items. To enhance the reliability of our quality evalu-
ation, we implemented two rounds of scoring for each
assessment tool. Importantly, the studies included in
the review include a wide range of patient populations,
types of surgeries, interventions, and outcome measures.
This variability can make it difficult to synthesize results
accurately and meaningfully. Further, PDAs in BS and
BR may not always be rigorously tested in randomized
controlled trials (RCTs), which could limit the quality of
evidence available for meta-analysis. Many studies may
rely on observational data, which are more prone to biases.
Finally, cultural, social, and healthcare system differences
between study populations can influence how decision aids
are implemented and received by patients. These factors
may limit the generalizability of findings to broader popu-
lations. Despite these limitations, we believe the findings
of this study provide valuable insights for improving deci-
sion aids and potentially enhancing their effectiveness.

@ Springer
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“‘It’s the dialogue that you have that enables them (patients) to move from a really vague idea
of something they might want to achieve into... goals with clear, you know, measurable
ways..."” (Surgeon) (Hardcourt 2016)

“...'Getting it down on paper is a completely
different matter...it forced me to really think about
what I was doing.”” (Patient) (Hardcourt 2016)

Recording goals and making
clearer, thoughtful decisions:

“‘I think at that time I was feeling quite confused by things
and I wasn't sure what questions to ask... and it helped with
the decision-making process'” (Patient) (Tollow 2021)

“‘It gives you time to look back on it again and think ‘yes, is
it right for me?’" (Patient) (Tollow 2021)

““I trust him now, I really do trust him — because he's
honestly said what he thinks."” (Patient) Hardcourt 2016

Fig.4 Patient and Surgeon-reported experiences regarding pDA
use. Articles pertaining to pDA use and Breast Cancer Surgery were
evaluated based on the Cochrane Recommendations for Patient Deci-
sion aid Assessment (citation): Does the decision aid explicitly state
the decision that needs to be made?; Does the decision aid provide

Conclusions

Although the results were not statistically significant, the
overall trend toward a positive effect of PDAs on deci-
sional conflict and patient anxiety suggests that these tools
hold great promise. However, there is room for improve-
ment in the design of PDAs, particularly in ensuring the
consistent incorporation of evidence-based information
and including interactive components that help patients
clarify their preferences. Additionally, the study design
needs to improve by including both baseline (pre-inter-
vention) and post-intervention scores to evaluate deci-
sional conflict and patient anxiety, as well as the impact
of decision aids on these outcomes. Enhancing diver-
sity—especially racial diversity—and improving patient
retention are also critical to maximizing the power of the
sample size. Finally, there is a pressing need to focus on
the psychological impact of PDAs, given the high rates
of depression and anxiety associated with mastectomy, as
well as the significant positive psychological effects of
breast reconstruction after mastectomy (Fig. 4). Several
studies have called for BS and BR educational outreach
to underserved communities, and the implementation of
tailored patient-level interventions that promote equity

@ Springer

Common Themes in
PDA Use

Increased
Confidence in
Surgeon

“‘I was surprised by the level of investment in the breast
for many of the women.”” (Surgeon) (Hardcourt 2016)

““You could really focus on the area that is important
/ for that patient’” (Surgeon) (Tollow 2021)

Better understanding
of patient values
~—_

evidence-based information on the condition, benefits, harm, prob-
abilities, and scientific uncertainties of BS/BR?; Does the decision
aid help the patient clarify their values based on the potential benefits
and harms of BS/BR?

in surgical care experiences [49,50]. Other studies have
called for increased availability of language and cultur-
ally concordant educational materials that ultimately work
toward eliminating these disparities.

Acknowledgement We would like to acknowledge the Crown Family
Philanthropies for their support of this work.

Author contributions TW: Conceptualization, methodology, formal
analysis, investigation, data curation, project administration, writing
— original draft, writing — review & editing, visualization. KF, ED,
TA, CB, AMF, AN, BM: Formal analysis, investigation, data curation,
writing — original draft, writing — review & editing. RDG: Supervision,
validation, writing — review & editing.

Funding Crown Family Philanthropies.

Data availability The datasets analyzed during this study are available
publicly on PubMed, Embase, and Cochrane.

Declarations

Conflict of interest We have no conflicts of interest. We have no fi-
nancial disclosures. We would like to acknowledge the Crown Family
Philanthropies for their support of this work.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,



Breast Cancer Research and Treatment (2025) 213:1-14

13

adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

10.

National Cancer Institute. (n.d.). SEER Cancer Stat Facts: Breast
Cancer. Retrieved from https://seer.cancer.gov/statfacts/html/
breast.html

Siegel RL, Miller KD, Fuchs HE (2023) Cancer statistics, 2023.
CA: A Cancer J Clin 73(1):17-48. https://doi.org/10.3322/caac.
21863

Thompson-Leduc P, Turcotte S, Labrecque M, Légaré F (2016)
Prevalence of clinically significant decisional conflict: an analysis
of five studies on decision-making in primary care. BMJ Open
6(6):011490. https://doi.org/10.1136/bmjopen-2016-011490
Sedlakova J, Westermair AL, Biller-Andorno N, Meier CA, Trach-
sel M (2023) Comparison of analog and digital patient decision
aids for the treatment of depression: a scoping review. Front Digit
Health 1(5):1208889. https://doi.org/10.3389/fdgth.2023.1208889
Moreton SG, Salkeld G, Wortley S, Jeon YH, Urban H, Hunter
DJ (2022) The development and utility of a multicriteria patient
decision aid for people contemplating treatment for osteoarthri-
tis. Health Expect 25(6):2775-2785. https://doi.org/10.1111/hex.
13505

Sterne JA, Hernan MA, Reeves BC, Savovi¢ J, Berkman ND,
Viswanathan M, Henry D, Altman DG, Ansari MT, Boutron I,
Carpenter JR, Chan AW, Churchill R, Deeks JJ, Hrébjartsson A,
Kirkham J, Jiini P, Loke YK, Pigott TD, Ramsay CR, Regidor D,
Rothstein HR, Sandhu L, Santaguida PL, Schiinemann HJ, Shea
B, Shrier I, Tugwell P, Turner L, Valentine JC, Waddington H,
Waters E, Wells GA, Whiting PF, Higgins JP (2016) ROBINS-
I: a tool for assessing risk of bias in non-randomised studies of
interventions. BMJ 12(355):i14919. https://doi.org/10.1136/bmj.
14919

O’Connor AM, Tugwell P, Wells GA et al (1998) A decision
aid for women considering hormone therapy after menopause:
decision support framework and evaluation. Patient Educ Couns
33:267-279

Julian LJ (2011) Measures of anxiety: state-trait anxiety inven-
tory (STAI), beck anxiety inventory (BAI), and hospital anxi-
ety and depression scale-anxiety (HADS-A). Arthritis Care Res
(Hoboken). 63(11):S467-S472. https://doi.org/10.1002/acr.20561.
PMID:22588767;PMCID:PMC3879951

Su 'Y, Sun CY, Chiu WK, Kang YN, Chen C (2024) Patient deci-
sion aids for breast cancer reconstruction: a systematic review
and network meta-analysis of randomized controlled trials. Plast
Reconstr Surg 154(5):929-940. https://doi.org/10.1097/PRS.
0000000000011292. (Epub 2024 Jan 15 PMID: 38232225)
Causarano N, Platt J, Baxter NN, Bagher S, Jones JM, Metcalfe
KA, Hofer SO, O’Neill AC, Cheng T, Starenkyj E, Zhong T
(2015) Pre-consultation educational group intervention to improve
shared decision-making for postmastectomy breast reconstruc-
tion: a pilot randomized controlled trial. Support Care Cancer
23(5):1365-1375. https://doi.org/10.1007/s00520-014-2479-6.
(Epub 2014 Oct 29 PMID: 25351455)

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Metcalfe K, Zhong T, O’Neill AC, McCready D, Chan L, Butler
K, Brennenstuhl S, Hofer SOP (2018) Development and testing
of a decision aid for women considering delayed breast recon-
struction. J Plast Reconstr Aesthet Surg 71(3):318-326. https://
doi.org/10.1016/j.bjps.2017.08.027. (Epub 2017 Sep 12 PMID:
28958567)

Fang SY, Lin PJ, Kuo YL (2021) Long-Term effectiveness of a
decision support app (Pink Journey) for women considering breast
reconstruction surgery: pilot randomized controlled trial. JMIR
Mbhealth Uhealth 9(12):¢31092. https://doi.org/10.2196/31092
Manne SL, Topham N, D’Agostino TA, Myers Virtue S, Kirstein
L, Brill K, Manning C, Grana G, Schwartz MD, Ohman-Strick-
land P (2016) Acceptability and pilot efficacy trial of a web-based
breast reconstruction decision support aid for women considering
mastectomy. Psychooncology 25(12):1424—-1433. https://doi.org/
10.1002/pon.3984

Mason BS, Heath C, Parker J, Coleman K (2023) Diversity,
equity, inclusion and belonging in dermatology. Dermatol Clin
41(2):239-248. https://doi.org/10.1016/j.det.2022.08.002. (PMID:
36933912)

Garza RH, Williams MY, Ntiri SO, Hampton MD, Yan AF (2022)
Intersectionality impacts survivorship: identity-informed recom-
mendations to improve the quality of life of African American
breast cancer survivors in health promotion programming. IntJ
Environ Res Public Health 19(19):12807. https://doi.org/10.3390/
ijerph191912807

Hassen N, Lofters A, Michael S, Mall A, Pinto AD, Rackal J
(2021) Implementing anti-racism interventions in healthcare
settings: a scoping review. Int J Environ Res Public Health
18(6):2993. https://doi.org/10.3390/ijerph18062993

Ashraf AA, Colakoglu S, Nguyen JT, Anastasopulos AJ, Ibrahim
AM, Yueh JH, Lin SJ, Tobias AM, Lee BT (2013) Patient involve-
ment in the decision-making process improves satisfaction and
quality of life in postmastectomy breast reconstruction. J Surg
Res 184(1):665-670. https://doi.org/10.1016/j.jss.2013

Ter Stege JA, Woerdeman LAE, Kieffer J]M, Sherman KA, Age-
link van Rentergem JA, van Duijnhoven FH, van Huizum MA,
Gerritsma MA, Kuenen M, Corten EML, Kimmings NAN, Ruhé
QPQ, Krabbe-Timmerman IS, Van’t Riet M, Hahn DEE, Witkamp
AJ, Oldenburg HSA, Bleiker EMA (2024) Efficacy of a decision
aid in breast cancer patients considering immediate reconstruc-
tion: results of a randomized controlled trial. Plast Reconstr Surg
154(4):706-722. https://doi.org/10.1097/PRS.0000000000011100
Zhong T, Quong WL, Cheng T, Kerrebijn I, Butler K, Hofer SOP,
O’Neill AC, Cil TD, Metcalfe KA (2021) Preconsultation educa-
tional group intervention can address the knowledge gap in post-
mastectomy breast reconstruction. Ann Plast Surg 86(6):695-700.
https://doi.org/10.1097/SAP.0000000000002603

Campbell-Enns H, Woodgate R (2015) The psychosocial experi-
ences of women with breast cancer across the lifespan: a sys-
tematic review protocol. JBI Database Syst Rev Implement Rep
13(1):112-121. https://doi.org/10.11124/jbisrir-2015-1795.
(PMID: 26447012)

Sherman KA, Woon S, French J, Elder E (2017) Body image and
psychological distress in nipple-sparing mastectomy: the roles
of self-compassion and appearance investment. Psychooncology
26(3):337-345. https://doi.org/10.1002/pon.4138. (Epub 2016
May 11 PMID: 27167009)

LiS,LiL, Zheng H, Wang Y, Zhu X, Yang Y, Yang Y, He J (2018)
Relationship between multifaceted body image and negative affect
among women undergoing mastectomy for breast cancer: a longi-
tudinal study. Arch Womens Ment Health 21(6):681-688. https://
doi.org/10.1007/s00737-018-0860-z. (Epub 2018 May 27 PMID:
29806059)

Brandberg Y, Sandelin K, Erikson S, Jurell G, Liljegren A, Lind-
blom A, Lindén A, von Wachenfeldt A, Wickman M, Arver B

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://seer.cancer.gov/statfacts/html/breast.html
https://seer.cancer.gov/statfacts/html/breast.html
https://doi.org/10.3322/caac.21863
https://doi.org/10.3322/caac.21863
https://doi.org/10.1136/bmjopen-2016-011490
https://doi.org/10.3389/fdgth.2023.1208889
https://doi.org/10.1111/hex.13505
https://doi.org/10.1111/hex.13505
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1002/acr.20561.PMID:22588767;PMCID:PMC3879951
https://doi.org/10.1002/acr.20561.PMID:22588767;PMCID:PMC3879951
https://doi.org/10.1097/PRS.0000000000011292
https://doi.org/10.1097/PRS.0000000000011292
https://doi.org/10.1007/s00520-014-2479-6
https://doi.org/10.1016/j.bjps.2017.08.027
https://doi.org/10.1016/j.bjps.2017.08.027
https://doi.org/10.2196/31092
https://doi.org/10.1002/pon.3984
https://doi.org/10.1002/pon.3984
https://doi.org/10.1016/j.det.2022.08.002
https://doi.org/10.3390/ijerph191912807
https://doi.org/10.3390/ijerph191912807
https://doi.org/10.3390/ijerph18062993
https://doi.org/10.1016/j.jss.2013
https://doi.org/10.1097/PRS.0000000000011100
https://doi.org/10.1097/SAP.0000000000002603
https://doi.org/10.11124/jbisrir-2015-1795
https://doi.org/10.1002/pon.4138
https://doi.org/10.1007/s00737-018-0860-z
https://doi.org/10.1007/s00737-018-0860-z

Breast Cancer Research and Treatment (2025) 213:1-14

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

(2008) Psychological reactions, quality of life, and body image
after bilateral prophylactic mastectomy in women at high risk for
breast cancer: a prospective 1-year follow-up study. J Clin Oncol
26(24):3943-3949. https://doi.org/10.1200/JC0O.2007.13.9568.
(PMID: 18711183)

Foraker R, Phommasathit C, Clevenger K, Lee C, Boateng J,
Shareef N, Politi MC (2023) Using the sociotechnical model to
conduct a focused usability assessment of a breast reconstruction
decision tool. BMC Med Inform Decis Mak 23(1):140. https://doi.
org/10.1186/s12911-023-02236-x

Harcourt D, Paraskeva N, White P, Powell J, Clarke A (2017)
A study protocol of the effectiveness of PEGASUS: a multi-
centred study comparing an intervention to promote shared deci-
sion making about breast reconstruction with treatment as usual.
BMC Med Inform Decis Mak 17(1):143. https://doi.org/10.1186/
s12911-017-0543-0

Hawley ST, Fagerlin A, Janz NK, Katz SJ (2008) Racial/eth-
nic disparities in knowledge about risks and benefits of breast
cancer treatment: does it matter where you go? Health Serv Res
43(4):1366-1387

Lee CN, Deal AM, Huh R, Ubel PA, Liu YJ, Blizard L, Hunt
C, Pignone MP (2017) Quality of patient decisions about breast
reconstruction after mastectomy. JAMA Surg 152(8):741-748
Morrow M, Li Y, Alderman AK et al (2014) Access to breast
reconstruction after mastectomy and patient perspectives on
reconstruction decision making. JAMA Surg 149:1015-1021
Alderman AK, Hawley ST, Janz NK, Mujahid MS, Morrow M,
Hamilton AS, Graff JJ, Katz SJ (2009) Racial and ethnic dispari-
ties in the use of postmastectomy breast reconstruction: results
from a population-based study. J Clin Oncol 27(32):5325-5330
Pusic AL, Matros E, Fine N et al (2017) Patient-reported out-
comes 1 year after immediate breast reconstruction: results of
the mastectomy reconstruction outcomes consortium study. J Clin
Oncol 35:2499-2506

Sarver MM, Rames JD, Ren Y, Greenup RA, Shammas RL,
Hwang ES, Hollenbeck ST, Hyslop T, Butler PD, Fayanju OM
(2022) Duke breast and plastic surgery workgroup: racial and eth-
nic disparities in surgical outcomes after postmastectomy breast
reconstruction. J Am Coll Surg 234(5):760-771. https://doi.org/
10.1097/XCS.0000000000000143

Mets EJ, Chouairi FK, Gabrick KS, Avraham T, Alperovich M
(2019) Persistent disparities in breast cancer surgical outcomes
among hispanic and African American patients. Eur J Surg Oncol
45(4):584-590. https://doi.org/10.1016/j.€js0.2019.01.016
Butler PD, Morris MP, Momoh AO (2021) Persistent disparities
in postmastectomy breast reconstruction and strategies for mitiga-
tion. Ann Surg Oncol 28(11):6099-6108. https://doi.org/10.1245/
$10434-021-10487-z. (Epub 2021 Jul 21 PMID: 34287788)

@ Springer

34.

35.

36.

37.

38.

39.

40.

41.

42.

Atisha D, Alderman AK, Lowery JC, Kuhn LE, Davis J, Wilkins
EG (2008) Prospective analysis of long-term psychosocial out-
comes in breast reconstruction: two-year postoperative results
from the Michigan breast reconstruction outcomes study. Ann
Surg 247(6):1019-1028

Stevens LA, Mc Grath M, Druss RG, Kister SJ, Gump FE, Forde
KA (1984) The psychological impact of immediate breast recon-
struction for women with early breast cancer. Plast Reconstr Surg
73(4):619-626

Wilkins EG, Cederna PS, Lowery JC et al (2000) Prospective
analysis of psychosocial outcomes in breast reconstruction: one-
year postoperative results from the Michigan breast reconstruction
outcome study. Plast Reconstr Surg 106(5):1014-1025

Nkana ZH, Wood KL, Karczewski AM et al (2021) Evalua-
tion of racial disparities in postoperative outcomes following
breast reconstruction at a single institution in Wisconsin. WMJ
120(S1):S42-S47

Retrouvey H, Solaja O, Gagliardi AR, Webster F, Zhong T (2019)
Barriers of access to breast reconstruction. Plast Reconstr Surg
143(3):465e-e476

Daar DA, Abdou SA, Robinson IS, Levine JP, Thanik V (2018)
Disparities in postmastectomy breast reconstruction: a systematic
review of the literature and modified framework for advancing
research toward intervention. Ann Plast Surg 81(4):503-7

Eden CM, Kim L, Jao L, Syrnioti G, Johnson J, Liu A, Zhou
XK, Siegel B, Newman LA, Malik M, Ju T (2024) Disaggregat-
ing the Asian-American breast cancer population: disparities in
reconstruction rates. J Surg Res 298:214-221. https://doi.org/10.
1016/j.js5.2024.03.028. (Epub 2024 Apr 15 PMID: 38626719)
Stankowski TJ, Schumacher JR, Hanlon BM, Tucholka JL, Ven-
katesh M, Yang DY, Poore SO, Neuman HB (2022) Barriers
to breast reconstruction for socioeconomically disadvantaged
women. Breast Cancer Res Treat 195(3):413-419. https://doi.
org/10.1007/s10549-022-06697-y

Familusi O, Rios-Diaz AJ, Tilahun ED, Cunning JR, Broach RB,
Brooks AD, Guerra CE, Butler PD (2020) Post-mastectomy breast
reconstruction: reducing the disparity through educational out-
reach to the underserved. Support Care Cancer 29(2):1055-1063.
https://doi.org/10.1007/s00520-020-05589-5. (Epub 2020 Jun 26
PMID: 32592032)

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1200/JCO.2007.13.9568
https://doi.org/10.1186/s12911-023-02236-x
https://doi.org/10.1186/s12911-023-02236-x
https://doi.org/10.1186/s12911-017-0543-0
https://doi.org/10.1186/s12911-017-0543-0
https://doi.org/10.1097/XCS.0000000000000143
https://doi.org/10.1097/XCS.0000000000000143
https://doi.org/10.1016/j.ejso.2019.01.016
https://doi.org/10.1245/s10434-021-10487-z
https://doi.org/10.1245/s10434-021-10487-z
https://doi.org/10.1016/j.jss.2024.03.028
https://doi.org/10.1016/j.jss.2024.03.028
https://doi.org/10.1007/s10549-022-06697-y
https://doi.org/10.1007/s10549-022-06697-y
https://doi.org/10.1007/s00520-020-05589-5

	Patient decision aids in breast surgery and breast reconstruction reduce decisional conflict: a systematic review and meta-analysis
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Results
	Decisional conflict scale
	State-trait anxiety inventory (STAI)
	Risk of bias
	PDA content quality

	Discussion
	Limitations

	Conclusions
	Acknowledgement 
	References




