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ABSTRACT
Introduction Women with early- stage breast cancer 
(EBC) are commonly required to make treatment decisions. 
Decision regret regarding treatments is an adverse 
outcome that negatively affects women’s psychological 
well- being and quality of life. A systematic review will be 
conducted to synthesise evidence about decision regret 
among women regarding treatments for EBC. The study 
will focus on levels of decision regret, what is regretted, 
and the factors associated with decision regret.
Methods and analysis A systematic review will be 
conducted following the Preferred Reporting Items 
for Systematic Review and Meta- Analysis Protocols 
2015 checklist. Electronic databases, including CINAHL 
Complete, Embase, PubMed, Medline and Web of Science, 
will be searched for relevant articles published from 2000 
to 2021. The reference lists of eligible studies will also be 
manually searched. All types of quantitative, qualitative 
and mixed- methods studies that report on decision 
regret regarding treatments among women with EBC 
will be included. The primary outcome of this review will 
be women’s levels of decision regret regarding breast 
cancer treatments. The secondary outcomes will include 
the content of their regrets, and the factors contributing 
to decision regret. The methodological quality of the 
studies will be assessed using the Joanna Briggs Institute 
appraisal tools. Meta- analysis and thematic synthesis 
approaches will be used to synthesise quantitative and 
qualitative data, respectively. A convergent parallel 
approach will be used to integrate quantitative and 
qualitative findings.
Ethics and dissemination Ethical approval is not 
required for this systematic review. The findings of this 
work will be disseminated at international conferences 
and peer- reviewed journals. The findings of this 
systematic review will inform the development of decision 
interventions to improve the decision outcomes of breast 
cancer treatments.
PROSPERO registration number CRD42021260041.

INTRODUCTION
Breast cancer is the most prevalent malig-
nancy among women, contributing to 11.7% 
of new cancer cases in 2020.1 In many coun-
tries, the majority of the women with breast 
cancer were found to have early- stage breast 
cancer (EBC) at the time of diagnosis.2 3

Women with EBC have a milder form of 
the disease, superior cure rates and more 
treatment options than those with advanced 
and metastatic breast cancer (stages 3 and 4). 
Clinical trials suggest that survival rates after 
mastectomy and breast conserving surgery 
(BCS) for women with EBC are equiva-
lent4 5; therefore, it is important to empower 
these women to make treatment decisions 
for themselves to achieve ‘shared decision- 
making’ in breast cancer care.6 7 However, 
choosing among multiple treatment options 
can be difficult. For example, a mastectomy 
surgery benefits women by a lower risk of 
recurrence but causes relatively larger body 
image impairment, while a BCS helps women 
maintain breast image but exposes them to 
a higher risk of local recurrence.5 There-
fore, when choosing between mastectomy 
and BCS, women must weigh the benefits 
and side effects of each option. Negative 
emotions, such as fear, can further compli-
cate the decision- making about breast cancer 
treatments.8 9 Facing the difficult treatment 
choices, some women with EBC may make a 
decision that they will regret in the future.10 11 

Strengths and limitations of this study

 ► This review will include all types of studies which 
differs from other reviews that only include ran-
domised control trials.

 ► Meta- analysis and narrative description will be used 
to analyse quantitative data, and a thematic synthe-
sis approach will be used to synthesise qualitative 
data, producing robust evidence regarding decision 
regret about breast cancer treatments.

 ► A third integrative analysis using a convergent par-
allel approach will be conducted to incorporate the 
quantitative and qualitative findings; thus, the review 
findings will be convergent and complementary.

 ► This review only includes studies published in 
English; thus, eligible studies published in other lan-
guages may be missed.
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Thus, it is important to understand the decision- making 
behaviour of women with EBC.

In the context of healthcare, decision regret refers 
to ‘remorse or distress over a decision’.12 Decision 
regret is a significant indicator of treatment decision 
efficacy and may emerge when patients feel that they 
could have had a better outcome if they had chosen 
a different treatment.12 13 In a study from the United 
States of America (USA), Advani et al14 reported that 
100 out of 421 (23.8%) older women with breast cancer 
(≥67 years) had experienced decision regret regarding 
some forms of local therapy (eg, lumpectomy with 
whole- breast radiotherapy, brachytherapy, or endo-
crine therapy or mastectomy). In this study, decision 
regret was associated with race, education level and the 
extent of nodal dissection performed, but not the type 
of therapy.14 In another survey among young women 
(<51 years), 42.5% of 449 women with breast cancer 
experienced decision regret 5 years after treatment. Of 
these women, 24.1% regretted having primary surgery 
and 21.5% regretted having chemotherapy or radio-
therapy.15 Qualitative explorations also reported that 
women expressed regret about their treatment deci-
sions,15–17 and their regrets were mostly associated with 
not engaging in the decision- making process16 and 
inadequate information.15 17

The physical and psychosocial consequences asso-
ciated with decision regret have been discussed in 
previous literature.13 15 17–19 Regretting a treatment 
decision has been associated with a higher probability 
of undergoing a second round of treatment, which 
may result in delayed recovery and additional trauma. 
Regret regarding cancer treatments has also been asso-
ciated with poor psychological well- being and quality 
of life.19 Experiencing regret about a treatment deci-
sion may also increase patients’ financial burdens, 
especially for patients from economically disadvan-
taged backgrounds. Additionally, when regret occurs, 
the unsatisfactory treatment outcomes may also harm 
the relationship between patients and their healthcare 
providers 20 21, such as distrust and low satisfaction with 
doctors. Thus, it is important for healthcare providers 
to support patients’ decision- making and minimise the 
occurrence of decision regret in clinical practice.

Reviews summarising evidence about patients’ 
decision- making about breast cancer treatments have 
been published.22 23 However, they did not specifically 
address the issue of regret about treatment decisions, 
and were not able to generalise to the whole population 
because these reviews only included older women22 and 
women who had a mastectomy.23 Previous reviews on deci-
sion regret related to breast reconstruction24 and risk- 
reducing treatment25 26 also could not provide a holistic 
understanding of decision regret regarding EBC treat-
ments because other treatments, such as BCS, chemo-
therapy and radiotherapy, are also common choices 
for EBC. To date, there is a lack of literature synthesis 
regarding levels of decision regret, what patients regret, 
and factors associated with decision regret regarding 
breast cancer treatments among women with EBC. 
Without such an understanding, it is difficult for health-
care professionals to develop supportive interventions to 
help women make treatment decisions.

Review objectives
A systematic review will be conducted to assess studies 
dealing with decision regret regarding breast cancer 
treatments among women with EBC. The treatment 
approaches of interest will include unilateral mastec-
tomy, BCS, chemotherapy, radiotherapy, endocrine 
therapy and targeted therapy. The Participants, Inter-
ventions, Comparators and Outcomes elements used 
for the systematic review are listed in table 1. The 
detailed objectives are:
1. To assess levels of decision regret about treatments 

among women with EBC.
2. To identify what women regret.
3. To identify factors associated with decision regret.

METHODS AND ANALYSIS
This protocol has been registered with the Interna-
tional Prospective Register of Systematic Reviews. The 
Preferred Reporting Items for Systematic Review and 
Meta- Analysis Protocols 2015 checklist is followed to 
report this protocol27 (see online supplemental file 1). 
This systematic review is anticipated to be performed 
during August 2021 and January 2022.

Table 1 The PICO elements used as selection criteria in this systematic review

Participants  ► Women with early- stage breast cancer (stage 0/carcinoma in situ, stage 1 and stage 2).

Intervention/Exposure  ► Experienced decision regret regarding their treatments.

Comparators  ► No restriction. The comparator depends on the study design.
 ► For example, the comparator could be a group of the normal population for a cohort comparative study; 
if the included study is a randomised control trial to assess the effectiveness of a decision aid, the 
comparator could be the group of the population who had not received the intervention.

Outcomes  ► Levels of decision regret.
 ► Events/processes/things that women regret.
 ► Factors associated with decision regret.

Settings  ► No restriction.

https://dx.doi.org/10.1136/bmjopen-2021-058425


3Liu J, et al. BMJ Open 2022;12:e058425. doi:10.1136/bmjopen-2021-058425

Open access

Study selection
Information sources
The researchers will search electronic databases including 
CINAHL Complete, Embase, PubMed, Medline and 
Web of Science. A manual search of the reference lists 
of eligible studies will be also performed. This system-
atic review will include primary studies published from 
January 2000 to June 2021 in order to provide the most 
recent evidence.

Selection process
Two researchers will independently conduct the liter-
ature search (JL and SH). Another researcher will vali-
date the search process to ensure accuracy (SW- CC). All 
studies will be exported using Endnote X9 software for 
duplicate removal and further screening. Thereafter, two 
researchers will independently review the titles, abstracts 
and full texts of these papers to determine their eligibility 
(JL and SH). Disagreement about study eligibility will be 
resolved through discussions among all researchers (JL, 
SH, JZ, RL- TL and SW- CC). The selection process will be 

presented in the Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses flow diagram (see figure 1).

Search terms
The keyword search terms are derived from the main 
concepts of the research topic. The key terms include 
“breast cancer”, “breast tumor”, “breast neoplasm”, 
“breast carcinoma”, “early- stage breast cancer”, “early 
breast cancer”, “regret”, “decision regret”, “treatment”, 
“intervention” and “therapy”. Search strategies for all 
databases are presented in online supplemental file 2.

Inclusion and exclusion criteria
All relevant quantitative, qualitative and mixed- methods 
studies written in the English language will be included. 
There will be no restrictions regarding the design or 
setting of the study, as long as they are:
1. Primary studies reporting decision regret regarding 

unilateral mastectomy, BCS, chemotherapy, radiother-
apy, endocrine therapy or targeted therapy.

2. Among women with EBC.
3. Published in the English language.

Studies regarding risk- reducing treatment (eg, 
contralateral prophylactic mastectomy) and reconstruc-
tive surgery will be excluded because there have been 
three published reviews specifically addressing these 
surgeries.24–26 Secondary studies and grey literature will 
also be excluded.

Analysis
Outcome measures
The primary outcome of the systematic review will be 
women’s levels of decision regret regarding breast cancer 
treatments. Levels of decision regret were measured 
using different methods across the studies. For example, 
decision regret was measured using the validated 5- item, 
5- point Likert Decision Regret Scale in Advani et al’s 
study. Researchers in this study considered scores 1, 2 and 
3 as feeling regret, while 4 and 5 indicated no regret.14 
Martinez et al 28 revised the items of the Decision Regret 
Scale. In this study, the ratings of each item were summed 
up as total scores ranging from 0 to 20, where higher 
scores indicated higher levels of regret.28 Regret was 
also measured by a single- item numerical rating scale in 
Yamauchi et al’s study, in which the researchers converted 
the scores into dichotomous variables as ‘having no regret’ 
or ‘having some regret’ about breast cancer treatments.29

The secondary outcomes will include what women 
regret when they recall their decision- making process and 
the factors contributing to their decision regret.

Data evaluation
Three researchers will conduct the data evaluation inde-
pendently (JL, JZ and RL- TL), and another researcher 
(SW- CC) advice will be sought if there is any disagree-
ment. The methodological quality of eligible studies will 
be evaluated using critical appraisal tools developed by 
the Joanna Briggs Institute. These tools were developed to 
assist in assessing the trustworthiness, relevance and results 

Figure 1 The Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses flow diagram and selection 
process.

https://dx.doi.org/10.1136/bmjopen-2021-058425
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of quantitative and qualitative studies. For example, for 
qualitative studies, researchers are required to respond 
(yes, no, unclear or not applicable) to ten questions to deter-
mine whether a study has addressed the possibility of bias 
in its design, conduct or analysis.30 Following these ques-
tions, the researchers will decide if the study should be 
included or excluded, or if additional information should 
be sought.30 Disagreements regarding study inclusion will 
be discussed by the entire group of researchers.

Data extraction and synthesis
Two researchers will analyse the data independently 
(JL and SH). Included studies will be first categorised 
into quantitative, qualitative or mixed- methods studies 
according to the design. Information on the year of 
publication, author(s), setting, participant characteris-
tics (eg, age, number of participants, cancer stage and 
treatments received), measures (eg, instruments, time 
of measurement and comparative groups), interventions 
(eg, blinding and randomised methods) and findings 
of interest (eg, levels of decision regret, what women 
regret and factors associated with decision regret) will 
be extracted. The extracted data will be compiled into 
an Excel spreadsheet by each researcher before being 
compared by both researchers for completeness and 
accuracy. Any discrepancies will be resolved through 
discussion within the research group (JL, SH, JZ, RL- TL 
and SW- CC).

Quantitative results will be pooled into Review Manager 
Software (RevMan) Version 5.4 to conduct a meta- analysis 
where appropriate.31 A forest plot will be created to present 
the pooled results. For example, if there are several inter-
ventional studies that have evaluated the effectiveness of 
decision aids in reducing patient- perceived regret, ORs 
(for dichotomous variables) or weighted mean differ-
ences (for continuous variables) and their 95% CIs will 
be calculated in order to precisely describe the impact 
of decision aids on decision regret. The I2 statistic will be 
used to assess heterogeneity, and a value lower than 50% 
will be considered to indicate low heterogeneity. In case of 
low heterogeneity, the fixed- effects model will be applied 
to assess the pooled results. Otherwise, the pooled results 
will be assessed using the random- effects model. Sensi-
tivity analysis will be conducted if the pooled results have 
substantial heterogeneity, and the results will be carefully 
interpreted. A subgroup analysis on the interventions 
and types of received treatment (eg, chemotherapy or 
radiotherapy) will be performed where applicable. The 
publication bias will be indicated by the asymmetry of the 
funnel plot.32 The findings will be described in narrative 
form where meta- analysis is impossible. For example, if 
there is only one cross- sectional survey reporting regret 
after chemotherapy, results concerning the levels of 
regret, what women regret and related factors will be 
narratively described.

Qualitative evidence will be analysed using the thematic 
synthesis approach proposed by Thomas and Harden.33 
Qualitative studies will be read and reread by two 

researchers (JL and SH), and findings associated with 
the three review questions will be identified and coded 
line- by- line. These initial codes will be compared and 
consolidated until a number of descriptive subthemes 
emerge. All researchers will discuss the subthemes until 
a consensus is reached regarding whether the subthemes 
comply with the meaning of the original study. There-
after, similar subthemes will be further grouped based 
on their similarity in order to produce several analyt-
ical themes that are pertinent to the review questions. A 
coding sheet will be developed by the researchers to facil-
itate the data synthesis. The other three researchers (JZ, 
RL- TL and SW- CC) will comment on the synthesis process 
by reviewing the coding sheet until a final consensus is 
reached.

A third integrative analysis using a convergent parallel 
approach will be conducted to incorporate the quanti-
tative and qualitative findings.34 Quantitative outcomes 
and qualitative themes will be combined to provide rich 
insights into the three review questions. It is anticipated 
the quantitative outcomes will quantify the qualitative 
findings, and the qualitative themes will help explain the 
quantitative outcomes; thus, the review findings will be 
convergent and complementary.35

Quality of evidence
The Grading of Recommendations, Assessment, Devel-
opment and Evaluation (GRADE) guidelines will be 
followed to evaluate the certainty of reviewed evidence,36 
and a GRADE evidence profile will be included when 
reporting the review findings.

Patient and public involvement
Patients and/or the public are not involved in the design, 
or conduct, or reporting or dissemination plans of this 
research.

ETHICS AND DISSEMINATION
Ethical approval is not required for this systematic review 
because no human participants will be involved. The find-
ings of this study will be disseminated in international 
peer- reviewed journals and at nursing conferences. This 
review will also be disseminated as part of Jing Liu’s PhD 
thesis.
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