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ABSTRACT

ARTICLE INFO

Objective: The aim was to evaluate the relationship between health literacy, decision
conflict, and body image in early-stage breast cancer patients eligible for breast-con-
serving surgery (BCS) who opted for either breast-conserving surgery or mastec-
tomy.

Methods: This prospective, cross-sectional study included 60 female patients eligi-
ble for BCS (30 mastectomy, 30 BCS). Health literacy was assessed using the Euro-
pean Health Literacy Survey Questionnaire-6 (HLS-EU-Q6); decision conflict was
evaluated using the SURE and the Decision Conflict Scale (DCS); and body image was
assessed using the Body Image Scale. The groups were compared using appropriate
statistical methods, and factors associated with decisional conflict were explored us-
ing logistic regression analysis.

Results: The groups were similar in terms of age, marital status, and education level
(p > 0.05). The level of health literacy was significantly higher in the mastectomy
group compared to the BCS group (median 3.52 vs. 2.36; p < 0.001). In contrast, body
image satisfaction was higher in the BCS group (3.50 vs. 2.00; p < 0.001), while body
image-related anxiety was lower (2.00 vs. 4.00; p < 0.001). While SURE scores were
higher in the mastectomy group (4.00 vs. 2.00; p < 0.001), the total DCS score was
higher in the BCS group (47.65 vs. 14.66; p < 0.001). In the multivariable analysis, age
and health literacy were not found to be significant independent predictors of deci-
sion conflict (p > 0.05).

Conclusion: Health literacy, decisional conflict, and body image differed significantly
between patients who underwent mastectomy and those who underwent breast-
conserving surgery. Because these variables were assessed after the surgical decision
had already been finalized, these findings should be interpreted as associations ra-
ther than causal determinants of surgical choice; larger, longitudinal studies as-
sessing these factors before the decision is made are needed to clarify their role in
shared decision-making.
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1. Introduction

ment, the rate of early-stage detection is steadily in-

creasing. Long-term studies have demonstrated that

Breast cancer is the most common malignancy in
women, and thanks to advances in diagnosis and treat-
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breast-conserving surgery (BCS) followed by radiation
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outcomes equivalent to those of mastectomy; therefore,
breast-conserving surgery is recommended as the stand-
ard treatment approach in current guidelines for appro-
priate patients [1,2].

Nevertheless, a significant proportion of patients who
meet the criteria for breast-conserving surgery opt for
mastectomy. In the literature, factors influencing this
preference include tumor characteristics, educational
level, socioeconomic status, the surgeon’s recommenda-
tion, family influence, and, in particular, fear of recur-
rence. However, these variables alone are insufficient to
explain patients’ surgical preferences, and it is believed
that psychosocial factors also play an important role in
the decision-making process [3,4].

In recent years, with the widespread adoption of a pa-
tient-centered care approach, the concept of shared de-
cision-making has gained importance in breast cancer
surgery. The effectiveness of this process is closely re-
lated to the level of health literacy—which refers to pa-
tients’ ability to access, understand, and evaluate health
information. It has been reported that low health literacy
makes it difficult to understand treatment options, in-
creases uncertainty in the decision-making process, and
leads to higher levels of decision conflict [5,6]. More re-
cent evidence continues to underscore this relationship:
qualitative syntheses have identified persistent barriers
to fully shared decision-making in breast cancer surgical
care [7]. Furthermore, a recent study found that, although
health literacy was not independently associated with the
choice between breast-conserving surgery and mastec-
tomy, it was associated with the receipt of contralateral
prophylactic mastectomy and breast reconstruction, as
well as with survival outcomes in breast cancer [8].

The choice of surgical treatment directly affects not
only clinical outcomes but also patients’ quality of life
and body image. It has been shown that breast-conserv-
ing surgery yields more positive outcomes in terms of
body image, perception of femininity, and psychosocial
well-being, whereas body image disturbances and psy-
chological distress are more pronounced in patients who
undergo mastectomy [9,10].

However, in the current literature, there are very few
studies that jointly assess health literacy, decision conflict,
and body image perceptions in patients who opt for mas-
tectomy even though they are eligible for BCS. Elucidating
this relationship could contribute to a better understanding
of the surgical decision-making process and the improve-
ment of patient counseling, and may help generate hypoth-
eses relevant to reducing potentially avoidable mastecto-
mies that future interventional research could test. There-
fore, the aim of this study was to evaluate the relationship
between health literacy levels, decision conflict, and body
image perceptions in patients eligible for breast-conserv-
ing surgery, comparing those who opted for breast-con-
serving surgery with those who opted for mastectomy.

2. Materials and Methods
2.1. Study design and patient selection

This study is a single-center, prospective, cross-sec-
tional study evaluating the relationship between health

literacy, decision conflict, and body image in patients di-
agnosed with early-stage breast cancer who, despite be-
ing oncologically eligible for breast-conserving surgery
(BCS), underwent either total mastectomy or breast-con-
serving surgery. The study was planned and reported in
accordance with the STROBE (Strengthening the Report-
ing of Observational Studies in Epidemiology) guidelines.

The study was conducted at the Breast Surgery Unit
of the Department of General Surgery, Faculty of Medi-
cine, Atatiirk University. This study was approved by the
Atatiirk University Faculty of Medicine Clinical Research
Ethics Committee (Date: 06.02.2026, Number:5/48). Af-
ter patients were evaluated by a multidisciplinary breast
council and a decision was made regarding their suita-
bility for breast-conserving surgery, they were divided
into groups according to their preference for mastec-
tomy or breast-conserving surgery. Written informed
consent was obtained from all participating patients
prior to enrollment in the study.

2.2. Inclusion criteria

Patients meeting the following criteria were included

in the study:

e Female patients aged 18 years or older,

e Having received a histopathological diagnosis of inva-
sive breast carcinoma or ductal carcinoma in situ,

¢ Being deemed eligible for breast-conserving surgery
according to current NCCN and ESMO guidelines
[11,12]

e Having undergone primary total mastectomy or
breast-conserving surgery as surgical treatment,

e Having fully completed the health literacy, decision con-
flict, and body image scales prior to surgical treatment,

e Voluntarily agreeing to participate in the study.

2.3. Eligibility criteria for breast-conserving surgery

Eligibility for breast-conserving surgery was evalu-
ated by a multidisciplinary breast team based on the fol-
lowing criteria:

e Presence of a single-focus tumor,
e Prediction that negative surgical margins can be
achieved,

The possibility of an acceptable cosmetic outcome,

No clinical conditions that would preclude the admin-

istration of radiation therapy,

e Absence of inflammatory breast cancer and wide-
spread microcalcifications.

Both mastectomy and breast-conserving surgery
were confirmed as oncologically feasible options for all
included patients by a multidisciplinary breast tumor
board comprising at least two breast surgeons and one
radiologist. Within this framework, the treating surgeon
discussed both options with the patient, and the final
surgical procedure reflected the patient's informed pref-
erence between the two oncologically equivalent op-
tions rather than a clinical restriction or a board recom-
mendation for one specific procedure.

2.4. Exclusion criteria

Patients with any of the following characteristics
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were excluded from the study:

e Male breast cancer,

e Stage [V disease or the presence of distant metastases,

e Locally advanced inflammatory breast cancer,

e Prophylactic bilateral mastectomy due to
BRCA1/BRCA2 or other high-penetrance hereditary
mutations,

¢ A history of prior ipsilateral breast surgery or breast
radiation therapy,

o (ases deemed unsuitable for breast-conserving sur-
gery following neoadjuvant therapy,

o Patients unable to reliably complete questionnaires
due to psychiatric illness or cognitive impairment,

e Patients with incomplete clinical data or missing scale
forms.

2.5. Data collection

Demographic and clinical data, including age, educa-
tion level, marital status, and the surgical method per-
formed, were recorded. Health literacy was assessed us-
ing the Turkish HLS-EU-Q6, a six-item instrument scored
from 1 (very difficult) to 4 (very easy), with higher mean
scores indicating higher health literacy [13]. Decisional
conflict was assessed with the Turkish-adapted SURE
test and the 16-item Decisional Conflict Scale (DCS) [14].
On the SURE test, each “yes” response scores 1 and each
“no” response scores 0; total scores range from 0 to 4,
and a score < 4 screens positive for decisional conflict. In
contrast, the DCS is transformed to a 0-100 scale, with
higher scores indicating greater decisional conflict;
scores > 37.5 have been associated with clinically rele-
vant decisional conflict. Body-image perceptions were
assessed using the satisfaction and anxiety dimensions
of the Turkish-validated body-image instrument used in
the study [15]. All scales were administered to patients
prior to surgical treatment, after the decision to undergo
surgery had been finalized. Because assessment oc-
curred after the surgical decision was already made, the
scale scores reflect the psychological state of patients
who had already chosen a given procedure; the study de-
sign therefore allows evaluation of associations between
surgical group and these variables, but does not permit
inference that these factors caused or determined the
surgical choice, and reverse causality (e.g., the surgical
decision itself shaping subsequent decisional-conflict or
body-image responses) cannot be excluded.

2.6. Statistical analyses

Statistical analyses were performed using IBM SPSS
Statistics 27.0 (IBM Corp., Armonk, NY, USA). The distri-
bution of continuous variables was assessed using the
Shapiro-Wilk test. Variables that did not follow a normal
distribution were presented as the median and inter-
quartile range (IQR), while categorical variables were
presented as counts and percentages.

The Mann-Whitney U test was used to compare two
independent groups, while the Pearson chi-square test
or Fisher’s exact test was used for categorical variables.
Multivariable logistic regression analysis was performed
to identify factors associated with decisional conflict,
and the results were reported as adjusted odds ratios

(OR) with 95% confidence intervals (CI). Because the
surgical-group variable showed complete/quasi-com-
plete separation with respect to decisional conflict, con-
ventional maximum-likelihood logistic regression coeffi-
cients for this variable could not be reliably estimated;
this limitation, and the resulting instability of the wider
model, is addressed in the Discussion and Limitations.
No a priori sample size or power calculation was per-
formed for this study; statistical significance was set at a
two-tailed p < 0.05.

3. Results

When the demographic characteristics of the patients
participating in the study were examined, the median
age was 51.00 (IQR: 41.25-61.00) in the mastectomy
group, and 48.00 (IQR: 43.25-56.75) years in the breast-
conserving surgery (BCS) group; no statistically signifi-
cant difference was found between the two groups (p =
0.524). The distributions of marital status (p = 0.671)
and educational levels (p = 0.056) were similar between
the groups. The health literacy score (HLS-EU-Q6) was
statistically significantly higher in the mastectomy group
(Median: 3.52) compared to the BCS group (Median:
2.36) (p < 0.001). Basic patient characteristics are shown
in Table 1.

Significant statistical differences were found between
the surgical methods performed on patients and the
body image and decision conflict parameters. Body Im-
age: Satisfaction scores were significantly higher in the
BCS group (Median 3.50 vs. 2.00, p < 0.001), while Body
Image: Anxiety scores were higher in the mastectomy
group (Median 4.00 vs. 2.00, p < 0.001).

When decision conflict was assessed, SURE scores
were statistically significantly higher in the mastectomy
group (Median: 4.00) compared to the BCS group (Me-
dian: 2.00) (p < 0.001). In contrast, patients’ total DCS
scores were found to be significantly higher in the BCS
group (Median: 47.65) compared to the mastectomy
group (Median: 14.66) (p < 0.001). While the proportion
of patients experiencing “Decisional Conflict” at the clin-
ical level (using the = 37.5 DCS threshold defined in
Methods) was 13.3% (n = 4) in the mastectomy group,
decisional conflict was present in all patients (100.0%, n
= 30) in the BCS group (p < 0.001). This complete sepa-
ration between groups is an unusually large effect; data
entry, scale scoring (including reverse-coded items), and
the applied cutoff were rechecked, and the result is pre-
sented as observed.

A multivariable logistic regression model was con-
structed to explore factors associated with the presence
of decisional conflict (“Decisional Conflict = Present”).
Because 100% of patients in the BCS group had deci-
sional conflict, the surgical-group variable produced
complete/quasi-complete separation, making the result-
ing coefficients, odds ratios, and confidence intervals for
that variable unstable and uninterpretable; this instabil-
ity also affects the precision of the other coefficients es-
timated within the same model. Within this constrained
model, Age (OR =1.06,95% CI: 0.98-1.15, p=0.103) and
Health Literacy (OR=0.36,95% CI: 0.01-9.97,p = 0.551)
did not reach statistical significance, but given the sepa-
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ration problem and the small sample size, this finding
should be regarded as preliminary; a penalized-likeli-
hood approach (e.g., Firth logistic regression) or a de-

scriptive/univariable-only analysis would be more ap-
propriate and is recommended before this result is re-
lied upon. The findings are summarized in Table 2.

Table 1. Demographic and clinical characteristics of patients by surgical group.

Variables Total mastectomy (n = 30) Breast-conserving surgery (n = 30) p-value
Age (years), median (IQR) 51.00 (41.25-61.00) 48.00 (43.25-56.75) 0.524a
Educational status, n (%) 0.056P
- Elementary school and below 7 (23.3) 16 (53.3)

- Middle school / high school 9 (30.0) 5(16.7)

- College and above 14 (46.7) 9 (30.0)

Marital status, n (%) 0.671b
- Married 26 (86.7) 28 (93.3)

- Single / widowed / divorced 4(13.3) 2 (6.7)

Health literacy (HLS-EU-Q6), median (IQR) 3.52 (3.35-3.90) 2.36 (1.99-2.69) <0.0012
Body image: satisfaction, median (IQR) 2.00 (1.00-2.00) 3.50 (3.00-4.00) <0.0012
Body image: anxiety, median (IQR) 4.00 (4.00-5.00) 2.00 (2.00-2.00) <0.0012
SURE score (IQR) 4.00 (4.00-4.00) 2.00 (2.00-2.75) <0.0012
Total DCS, median (IQR) 14.66 (10.06-24.84) 47.65 (42.21-51.20) <0.0012
- Information-value clarity 25.00 (1.04-41.67) 8.33 (0.00-31.25) 0.1102
- Support 0.00 (0.00-31.25) 0.00 (0.00-25.00) 0.955
- Uncertainty 0.00 (0.00-18.75) 0.00 (0.00-37.50) 0.2162
- Effective decision making 22.50 (15.00-35.00) 20.00 (10.00-33.75) 0.8872
Decision conflict situation, n (%) <0.001°
- No decision conflict 26 (86.7) 0 (0.0)

- Decision conflict present 4(13.3) 30 (100.0)

Note: IQR: interquartile range (25th-75th percentile). Statistical significance: p < 0.05.
a Mann-Whitney U test; b chi-square / Fisher’s exact test.

Table 2. Multivariable logistic regression analysis of factors predicting the presence of decision conflict.

Independent variables Adjusted OR (odds ratio) 95% confidence interval (CI) p-value
Surgical group (BCS vs. mastectomy)* - - -
Age (years; continuous variable) 1.06 0.98 - 1.15 0.103
Health literacy score 0.36 0.01-9.97 0.551

*Note: As all 30 patients (100%) in the BCS group had decisional conflict (DCS >37.5), the surgical group variable produced quasi-
complete separation in the logistic regression model. Because this resulted in inflated and unstable estimates, the OR, 95% CI, and

p value for this variable were not reported (-). p < 0.05 was considered statistically significant.

4., Discussion

In this study, the relationship between surgical group
(mastectomy vs. breast-conserving surgery) and health
literacy, decisional conflict, and body image was evalu-
ated in breast cancer patients eligible for breast-con-
serving surgery (BCS). The most notable finding of the
study is that surgical group was associated not only with
clinical characteristics but also with cognitive and psy-
chosocial factors. Because health literacy, decisional con-
flict, and body image were all measured after the surgical
decision had already been made, these associations can-
not be interpreted as evidence that such factors influ-
enced or predicted the decision; a measurement ob-
tained after an outcome has occurred cannot function as

a predictor of that outcome. While the level of health lit-
eracy was found to be significantly higher in the mastec-
tomy group compared to the BCS group (3.52 vs 2.36; p
< 0.001), body image satisfaction was higher and body
image-related anxiety was lower in the BCS group (p <
0.001). These findings suggest that treatment decisions
in early-stage breast cancer cannot be explained solely
by “having the right information,” but are also closely re-
lated to how patients interpret this information and per-
ceive risks.

One of the notable findings in our study is that the
level of health literacy was higher in the mastectomy
group. At first glance, this result contradicts the expecta-
tion that as health literacy increases, patients would tend
to opt for more conservative treatments. One possible
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explanation is that while health literacy enables individ-
uals to access information, it may also lead to a greater
information load and an increased perception of risk. In
particular, easy access to the internet, social media, and
patient experiences might lead patients to perceive the
likelihood of recurrence as higher than it actually is and
to view more radical treatments as “safer.” However, as
information load, perceived risk, and the interpretation
of information were not measured in the present study,
these explanations should be regarded as hypotheses to
be tested in future research. Therefore, our findings sug-
gest that high health literacy does not always translate
into a preference for breast-conserving surgery, and that
how information is interpreted may be at least as im-
portant as the level of knowledge itself [1].

Findings supporting this view are also present in the
literature. In a prospective study by Li and colleagues in-
volving 1,136 patients with early-stage breast cancer,
the rate of breast-conserving surgery was found to be
only 19.9%; the study showed that a strong recommen-
dation from the surgeon increased the likelihood of
breast-conserving surgery by 12.38 times, while high
trust in the surgeon increased it by 2.94 times [3]. Simi-
larly, Ephraim et al. reported that the proportion of pa-
tients who initially preferred breast-conserving surgery
was 15.5%, but this proportion rose to 89.3% following
structured counseling. The same study showed that the
primary reason cited by 90% of patients who continued
to prefer mastectomy was fear of recurrence [16]. When
these studies are evaluated together, it becomes clear
that the surgical decision is shaped not so much by the
level of information as by how that information is per-
ceived by the patient and the quality of patient-physician
communication.

Our findings regarding decision conflict also support
this approach. Patients diagnosed with breast cancer are
forced to choose between two different surgical options
with similar survival outcomes. The uncertainty experi-
enced during this process can affect not only treatment
selection but also long-term psychological adjustment
and quality of life. The fact that our study found signifi-
cant differences in decision conflict scales between the
two surgical groups indicates that the surgical decision-
making process imposes a significant psychological bur-
den on patients. However, it is difficult to say that deci-
sion conflict stems solely from a lack of information. Pa-
tients’ personal values, family influence, concerns about
cancer recurrence, and expectations regarding body im-
age are also important components of this process.

This observation is also supported by the current lit-
erature. In a multicenter study by Zhuang et al. covering
the survival outcomes of 448 breast cancer patients,
79% of the patients underwent mastectomy, while only
21% underwent breast-conserving surgery. It was
demonstrated that decision conflict (p = 0.015-0.028)
and decision regret (p = 0.013; p < 0.001) were signifi-
cantly higher in patients who underwent mastectomy
compared to the BCS group, and that there was a moder-
ate negative correlation between decision conflict and
quality of life (r =-0.430) [17]. In contrast, a randomized
controlled trial by Lin et al. involving 151 patients re-
ported that patient decision-aid tools alone did not re-
duce decision conflict [18]. These findings suggest that

decision conflict cannot be resolved through information
alone; rather, effective communication, a shared decision-
making approach, and consideration of individual psycho-
social needs are more critical. The findings of our study
also support this view, demonstrating that patient-cen-
tered counseling should be an integral part of the stand-
ard preoperative evaluation in breast cancer surgery.

Another important finding of our study is that body
image satisfaction was significantly higher, and body im-
age-related anxiety was markedly lower, in patients who
had chosen breast-conserving surgery compared with
those who had chosen mastectomy (p < 0.001). Because
these scales were administered before surgery, this find-
ing reflects preoperative differences in body-image per-
ceptions and expectations between the two groups ra-
ther than a postoperative effect of either procedure; the
study did not measure how body image actually changed
after surgery. It is plausible that anticipated body-image
concerns preceded and were associated with the surgi-
cal choice, or alternatively that patients with more favor-
able baseline body-image perceptions were more in-
clined toward breast-conserving surgery; the cross-sec-
tional, preoperative design cannot distinguish between
these possibilities. Postoperative studies in the litera-
ture, discussed below, provide contextual support for
the general association between mastectomy and body-
image concerns, but they should not be read as directly
confirming the present, preoperative findings.

Our preoperative findings are broadly in line with the
direction reported in postoperative literature, although
the two are not directly comparable given the difference
in assessment timing. In a case-matched study by Kelsall
etal. involving 567 patients, body image scores after sur-
gery were significantly better in patients who under-
went oncoplastic BCS compared with those who under-
went mastectomy and simultaneous reconstruction (p =
0.002) [19]. Similarly, Latifee and colleagues identified
impaired body image in 66% of 159 patients evaluated
after mastectomy, an impairment strongly associated
with a diminished sense of attractiveness, avoidance of
looking in the mirror, and changes in intimate relation-
ships (p < 0.001) [10]. Taken together, these postopera-
tive studies and our preoperative findings raise the hy-
pothesis that breast-conserving surgery may be associ-
ated with more favorable body-image outcomes across
the treatment course, but confirming this would require
alongitudinal design that follows the same patients from
before to after surgery.

One of the notable aspects of our study is the joint as-
sessment of health literacy, decision conflict, and body
image. These three variables are not independent of one
another; rather, they are components of an interrelated
decision-making process. A patient with high health lit-
eracy having access to more information does not neces-
sarily mean they will experience less decision conflict.
Similarly, as the importance placed on body image in-
creases, deciding between surgical options can become
more complex. Therefore, the surgical decision-making
process should not be reduced to mere information
transfer; the patient’s anxieties, expectations, and indi-
vidual values must also be assessed. The findings of our
study suggest that incorporating psychosocial counsel-
ing into the standard patient assessment in multidiscipli-
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nary breast cancer boards may be beneficial. This is con-
sistent with a recent study using the Capability-Oppor-
tunity-Motivation-Behavior (COM-B) model, which
found that shared decision-making behavior in breast
cancer surgery was associated with multiple participa-
tory and psychosocial factors, including participation
competence, perceived social support, and self-care self-
efficacy, rather than with any single determinant. Nota-
bly, according to the published correction of that study,
perceived social support was not uniformly protective
and was associated with greater decisional hesitation in
one patient subgroup, possibly owing to family and so-
cial considerations [20]. These findings support the joint
assessment approach used in the present study.

This approach is also supported by the current litera-
ture. Li and colleagues demonstrated that high trust in
the surgeon increased the likelihood of breast-conserv-
ing surgery by approximately 3-fold, while a strong rec-
ommendation from the surgeon increased it by 12-fold
[3]- Similarly, Ephraim et al. reported that the preference
rate for breast-conserving surgery rose from 15.5% to
89.3% following repeated counseling sessions [16].
These results suggest that patient education is not
merely about providing information; rather, effective
communication and a shared decision-making approach
appear to be important components of surgical prefer-
ence in the cited literature. Our cross-sectional findings
are consistent with this broader picture, though our data
cannot themselves demonstrate that patient-centered
counseling reduces mastectomy rates; this remains a hy-
pothesis for future interventional research rather than a
conclusion of the present study.

This study has several important limitations. First, it
was conducted at a single center and included only 60
patients, which limits statistical power and generaliza-
bility; the small sample size, combined with the complete
separation observed for the surgical-group variable, also
limits how many variables can reasonably be included in
a multivariable model, and the reported multivariable
results should be regarded as preliminary (see Methods
and Results). Second, because of the cross-sectional de-
sign and because all scales were administered after the
surgical decision had already been finalized, the study
cannot establish causal or temporal relationships among
the variables; the findings represent associations be-
tween surgical group and health literacy, decisional con-
flict, and body image, and reverse causality cannot be ex-
cluded. Third, several clinically and psychosocially rele-
vant confounders were not collected and could not be
adjusted for, including tumor size and stage, tumor-to-
breast volume ratio, genetic risk, access to radiotherapy,
reconstruction preferences, socioeconomic status, fear
of recurrence, anxiety, depression, family influence, and
the surgeon's specific recommendation for each patient;
because these factors may independently affect both sur-
gical choice and psychosocial outcomes, their absence
limits how confidently the observed group differences
can be attributed to health literacy, decisional conflict, or
body image alone. Fourth, this study did not assess infor-
mation overload, internet or social media exposure, re-
currence-risk perception, patient satisfaction, decision
regret, postoperative quality of life, or the effect of any
shared decision-making intervention; any statements

regarding these constructs in this manuscript should be
read as hypotheses for future research rather than as
conclusions supported by the present data. Neverthe-
less, the study's strongest aspect is its joint, preoperative
examination of health literacy, decisional conflict, and
body image within the same cohort, which can inform
the design of future longitudinal studies.

5. Conclusions

In conclusion, in this cohort of patients eligible for
BCS, health literacy, decisional conflict, and body image
differed significantly between patients who underwent
mastectomy and those who underwent breast-conserv-
ing surgery. Because these variables were assessed after
the surgical decision had already been made, these find-
ings should be interpreted as associations rather than
evidence that these factors determined or caused the
surgical choice. Systematically evaluating health literacy,
decisional conflict, and body image earlier in the deci-
sion-making process—before the surgical decision is fi-
nalized—may be a valuable focus for shared decision-
making interventions, and whether doing so improves
patient satisfaction or reduces potentially avoidable
mastectomies remains an open question for future re-
search. Larger, multicenter, prospective, longitudinal
studies that assess these factors before the surgical deci-
sion is made, account for the clinical and psychosocial
confounders noted above, and use regression methods
appropriate for small or separated samples (e.g., Firth
penalized logistic regression) are needed to clarify the
role of these factors in patient-centered surgical deci-
sion-making.
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