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INTRODUCTION
It is estimated that >250,000 women will be diagnosed 

with breast cancer this year in the United States, mak-
ing it the most common nonmelanoma malignancy in 
women.1 Breast cancer imparts both a physical and psy-
chosocial burden in patients.2 Distress is defined as “a 
multifactorial unpleasant experience of a psychological 
(ie, cognitive, behavioral, emotional), social, spiritual, 
and/or physical nature that may interfere with the ability 

to cope effectively with cancer, its physical symptoms, and 
its treatment” by the National Comprehensive Cancer 
Network. Shortly after routine screening for psychologic 
disturbances became standard of care, it was proposed 
that “distress” become the “sixth vital sign” when caring 
for cancer patients.3 Previous studies have shown that dis-
tress can affect patients’ quality of life,4 predict local recur-
rence, and may persist for years following diagnosis.5,6 
Clinically, distress is seen as a continuum, which extends 
from normal feelings to potentially debilitating levels of 
anxiety and depression. The prevalence of distress in pre-
vious studies ranges from 20% to 30%,7–10 and breast can-
cer patients score significantly higher on questionnaires 
quantifying distress than cancer-free controls.2 This is 
clinically relevant because distress correlates with reduced 
patient satisfaction in patients’ cancer care,11,12 and some 
known interventions such as cognitive behavioral therapy 
and mindfulness can mitigate potential sequelae.7,13 The 
Canadian Partnership Against Cancer and the National 
Comprehensive Cancer Network have, therefore, recom-
mended cancer patients be screened during their clinical 
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Background: Distress among newly diagnosed patients with breast cancer is com-
mon and may have an impact on their surgical decision-making. The revised 
Edmonton Symptom Assessment System (ESAS-r) is a validated instrument that 
provides an estimate of patients’ total distress, and no previous study has related 
preoperative scores to the choice to have breast reconstruction.
Methods: Women with breast cancer treated at the Princess Margaret Cancer 
Centre in 2014 were reviewed, and patient and tumor characteristics were collected 
from local databases. Breast reconstruction status was obtained from patients’ elec-
tronic medical records until April 2017. A multivariable logistic regression model 
assessed for an independent association between preoperative ESAS-r total distress 
scores and patients’ decision to have breast reconstruction.
Results: A total of 312 patients were analyzed. ESAS-r values had an overall median 
score of 10.0 and ranged from 0 to 69 (interquartile range, 17). Of these patients, 
82 chose to undergo breast reconstruction surgery (26.8%). Multivariable logistic 
regression analysis showed that higher ESAS-r scores were associated with patients 
forgoing breast reconstruction surgery (lumpectomy-alone group: odds ratio esti-
mate, 1.034 [1.004–1.064], P = 0.025; mastectomy-alone group: odds ratio estimate, 
1.031 [1.004–1.059], P = 0.023).
Conclusions: This study of patients with breast cancer found that higher distress 
scores as measured by the ESAS-r were associated with reduced breast reconstruc-
tion. Distress in patients with breast cancer is important to address, as it is often 
treatable, and its resolution may unmask a desire for breast reconstruction, which 
has known benefits psychosocially. (Plast Reconstr Surg Glob Open 2020;8:e2636; doi: 
10.1097/GOX.0000000000002636; Published online 27 February 2020.)
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course for distress, and patients testing positive should be 
offered targeted interventions.14

One available method for screening is the Edmonton 
Symptom Assessment System (ESAS), which is an instru-
ment that was developed over 25 years ago as an instru-
ment to assess multiple cancer-related symptoms.15 It has 
since been translated into >20 languages and validated 
multiple times.16,17 Studies have also shown that a higher 
ESAS score was associated with more emergency room 
visits in the following week and a shorter overall survival 
in cancer patients.17–19 The current Canadian standard of 
care as per Accreditation Canada is for cancer patients to 
complete the ESAS at diagnosis and then at other critical 
time points during their cancer care.20

Distress after a diagnosis of breast cancer may impact 
the treatment patients receive after their initial diagno-
sis. For patients with breast cancer, it is also during this 
challenging time that they have to consider reconstruc-
tive surgery. Patients may be presented with a number of 
surgical treatments ranging from the least physically inva-
sive lumpectomy option to mastectomy alone, to a more 
involved procedure such as mastectomy with immediate 
breast reconstruction. For breast cancer patients with 
early-stage cancer, there may be no survival difference 
between the different surgeries; however, there may be 
differences in long-term quality of life and psychosocial 
outcomes following the different procedures.21–25

The objective of this study was to determine if a 
patient’s baseline psychosocial function, such as distress, 
Eastern Cooperative Oncology Group (ECOG) perfor-
mance function status, and personal history of anxiety 
or depression was associated with the type of breast sur-
gery she underwent. We hypothesized that patients with 
breast cancer who have higher psychosocial burden may 
be more likely to undergo the less involved procedures 
such as lumpectomy or mastectomy alone, compared with 
the more invasive mastectomy with breast reconstruction.

METHODS

Population of Interest
Women who were referred to the Princess Margaret 

Cancer Centre (PMCC), Toronto, Canada, for newly 
diagnosed nonmetastatic breast cancer during the period 
from January 1, 2014, to December 31, 2014, and also 
completed the ESAS questionnaire before their breast 
cancer surgery were included in this study (Fig.  1). All 
patients had breast cancer surgery that included lumpec-
tomy, unilateral therapeutic mastectomy, or therapeutic 
mastectomy with a contralateral prophylactic mastectomy 
with or without breast reconstruction. Patients were 
excluded if they opted out of research studies or did not 
undergo any breast cancer surgery. Patients with breast 
cancer recurrence were excluded because they have 
been shown to have significantly different distress levels 
than patients with a first-time diagnosis and lower levels 
of functioning.26 All patients with a confirmed genetic 
predisposition for breast cancer (eg, positive BRCA 1 or 
BRCA 2 gene status) were excluded because it has been 

shown that they consistently have higher cancer-related 
distress than nonhereditary patients with breast cancer.27 
In addition, patients undergoing risk reduction surgery 
would be skewed toward bilateral mastectomy with breast 
reconstruction.28 Patients who underwent multiple onco-
logic surgeries (eg, a patient who had a lumpectomy with 
positive margins necessitating a subsequent mastectomy) 
were counted only once under the most extensive sur-
gery. Figure 1 depicts the flow of the study diagrammati-
cally. The local institutional ethics review board approved 
this study (Coordinated Approval Process for Clinical 
Research identification: 16-5874).

ESAS Questionnaire
The Distress Assessment Response Tool (DART), which 

involves a series of questionnaires, was implemented in 
2009 at PMCC to identify distress in outpatients with can-
cer. Currently, the program is implemented in 15 cancer 
sites and has a 70% screening rate. The ESAS question-
naire assesses symptoms on a numeric rating scale from 
0 (no symptoms) to 10 (worst possible) in the following 
9 domains: depression, anxiety, pain, tiredness, nausea, 
drowsiness, appetite, well-being, shortness of breath, and 
one that is substitutable. All scores are added and the total 
score represents a patient’s symptom distress score, that 
similarly ranges from 0 (no distress) to 100 (highest dis-
tress).16 Due to the potential for misinterpretation, or con-
fusion when grading appetite and sleep,29,30 a revised ESAS 
(ESAS-r) was developed, which is more clearly defined. A 
study comparing the ESAS and ESAS-r showed that the 
revised version was significantly easier to understand.31 
The ESAS-r is used at the PMCC. The questionnaire was 
originally devised for palliative cancer patients, but Chang 
et al32 have since validated it in outpatient cancer patients. 
In a sample of 233 patients they showed that the overall 
distress score correlated significantly with other summary 
measures, and that the overall Cronbach α score was 0.79. 
Additionally, they showed that the test–retest Spearman 
correlation coefficients for the overall distress score were 
0.86 (P < 0.01) at 2 days and 0.45 (P < 0.05) at 1 week. 
Previous research based on 18 clinical studies has catego-
rized ESAS symptom scores of 0–3, 4–6, and 7–10 as none, 
moderate, and severe distress, respectively, in clinical 
practice.33

Outcomes
Patients were considered to have undergone breast 

reconstruction if they underwent autologous or alloplastic 
reconstruction following mastectomy in an immediate or 
delayed fashion. Patients’ breast reconstruction status is 
up to date as of April 2017.

Patient Characteristics
The PMCC Cancer Registry was used to identify 

patient demographics, breast cancer type, and staging. 
Other variables of interest not available through the regis-
try were obtained directly from patients’ electronic medi-
cal records. The American Society of Anesthesiologists 
classification was obtained from recorded preoperative 
assessments. Patients were considered to have a history of 
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anxiety or depression if indicated in the recorded history 
by a physician. Other known prognostic indicators that 
were collected were chemotherapy and radiation therapy 
status. Patient-reported ECOG scale of performance sta-
tus, which is a standard instrument used to assess func-
tion in cancer care,34,35 was obtained through the DART 
program and also recorded. Clinical cancer stage and 
American Society of Anesthesiologists classification were 
both operationalized as low (1 or 2) and high (3 or 4). 
Similarly, a score of ≥1 on the ECOG performance status, 
which indicated some level of disability, was considered 
positive, whereas a score of 0 was negative.

Statistical Analysis
Categorical variables were described as number (per-

centage) and continuous variables as median (interquar-
tile range) for nonnormally distributed variables or mean 
(SD) for normally distributed variables. To determine 
the independent association between symptoms caus-
ing severe distress for patients and having breast recon-
struction, a multinomial logistic regression model was 
developed that included the predictors described above 
and compared our 3 groups: lumpectomy alone, mastec-
tomy alone, and mastectomy with breast reconstruction. 
Before adding predictor variables to the model, a test for 
multicollinearity was performed to assess for dependent 
relationships between the various predictor variables. A 
tolerance of ≥0.2 was considered acceptable for inclusion 
in the model. The model was also assessed graphically for 
influential observations. This model was characterized 

before data collection (a priori), and, therefore, valida-
tion was not conducted. All hypothesis tests were 2-sided, 
and “P” values <0.05 were considered significant. All 
analyses were conducted using SAS 9.4 statistical software 
(SAS Institute Inc, Cary, N.C.).

RESULTS

Patient Characteristics
A total of 478 newly diagnosed patients with breast 

cancer from January 1, 2014, to December 31, 2014, were 
identified for potential inclusion in this study (Tables 1 and 
2). Of these patients, 166 were excluded; 21 had a genetic 
predisposition for breast cancer, 8 had recurrent breast 
cancer, and 137 did not have a completed baseline ESAS-r 
before surgery. The remaining 312 patients with breast 
cancer were included in the analysis. Of these patients, 
154 underwent lumpectomy (49.4%) and 76 (24.4%) had 
mastectomy only, and 47 patients (15.1%) had mastectomy 
with immediate breast reconstruction. Of the mastectomy-
only patients, 64 were unilateral mastectomy (84.2%), 9 
were unilateral mastectomy with contralateral prophylactic 
mastectomy (11.8%), and 3 were bilateral mastectomy for 
bilateral breast cancers (3.95%). Of the immediate breast 
reconstruction patients, 17 were unilateral (36.2%) and 30 
were bilateral (63.8%). In the study period, an additional 
35 patients (11.2%) from the mastectomy-alone group went 
on to undergo delayed breast reconstruction, for a total of 
82 patients who underwent breast reconstruction. Of the 

Fig. 1. Study design flow chart. ASA indicates American Society of Anesthesiologists.
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delayed breast reconstruction patients, 28 were unilateral 
(80.0%) and 7 were bilateral (20.0%).

Table  1 presents patient characteristics organized by 
group, including patients who underwent lumpectomy or 
mastectomy alone, and patients who had either immedi-
ate or delayed breast reconstruction.

Total ESAS-r values for all patients had an overall 
median score of 10.0 and ranged from 0 to 69 (interquar-
tile range, 17). Preoperative ESAS-r scores did not differ 
significantly between the 3 groups when testing analysis of 
variance univariate statistics (P = 0.26) (Table 2).

Multinomial Logistic Regression Model
Multinomial logistic regression analysis showed that 

patients who had oncologic surgery alone (lumpectomy 
or mastectomy alone) had reported significantly higher 

preoperative ESAS-r scores compared with patients having 
mastectomy with immediate or delayed breast reconstruc-
tion, after controlling for other variables (lumpectomy-alone 
group: odds ratio estimate, 1.034 [1.004–1.064], P = 0.025; 
mastectomy-alone group: odds ratio estimate, 1.031 [1.004–
1.059], P = 0.023) (Table  3). Patients undergoing recon-
struction had worse preoperative ECOG performance status 
(lumpectomy-alone group: odds ratio estimate, 0.344 [0.153–
0.775], P = 0.010; mastectomy-alone group: odds ratio esti-
mate, 0.365 [0.160–0.835], P = 0.017) and were more likely 
to have a history of anxiety or depression (lumpectomy-alone 
group: odds ratio estimate, 0.223 [0.072–0.687], P = 0.009; 
mastectomy-alone group: odds ratio estimate, 0.264 [0.085–
0.824], P = 0.022). The model also suggested that patients 
were more likely to undergo breast reconstruction if they 
were younger or did not require radiation. The Hosmer–
Lemeshow test was satisfied. The model convergence cri-
terion was satisfied. Influential observations were checked 
graphically, and there were no concerning patterns.

DISCUSSION
This is the first study to investigate the independent 

association between preoperative psychosocial well-being 

Table 1. Characteristics of the Included Patients Sorted by Group

Lumpectomy Alone  
(n = 154)

Mastectomy Alone  
(n = 76)

Oncological Surgery and Breast 
Reconstruction (n = 82)

Age, mean (SD) 58.2 (11.3) 58.0 (12.0) 51.4 (10.2)
Anxiety or depression, n (%) 15 (9.7) 6 (7.9) 15 (18.3)
ASA classification 3 or 4, n (%) (reference ASA 1 or 2) 29 (18.8) 14 (18.4) 22 (26.8)
Cancer stage 3 or 4, n (%) (reference stage 1 or 2) 1 (0.6) 15 (19.7) 45 (54.9)
Radiation therapy, n (%) 136 (88.3) 49 (64.5) 34 (41.5)
Chemotherapy, n (%) 52 (33.8) 50 (65.8) 50 (61.0)
ECOG performance status, median (IQR) 49 (31.8) 34 (44.7) 45 (54.9)
Preoperative ESAS distress score, median (IQR) 10.0 (16.0) 10.5 (20.5) 10.5 (16.0)
ASA, American Society of Anesthesiologists; IQR, interquartile range.

Table 2. Analysis of Variance in ESAS among the Three 
Groups

Source Degrees of Freedom Mean Square F P

Group 2 257.05 1.35 0.26
Error 309 190.09 — —

Table 3. Results of Multinomial Regression Analysis

Predictor Adjusted Odds Ratio (95% CI) Test Statistic P*

Omnibus likelihood ratio (χ2 [df])  183.496 (16) <0.001*
Age at diagnosis    
  Lumpectomy alone 1.057 (1.021–1.094) 0.055 0.002*
  Mastectomy alone 1.087 (1.049–1.127) 0.084 <0.001*
Anxiety or depression    
  Lumpectomy alone 0.223 (0.072–0.687) −0.751 0.009*
  Mastectomy alone 0.264 (0.085–0.824) −0.666 0.022*
ASA 3 or 4    
  Lumpectomy alone 0.405 (0.169–0.970) −0.452 0.043*
  Mastectomy alone 0.453 (0.189–1.089) −0.396 0.077
Cancer stage 3 or 4    
  Lumpectomy alone 0.034 (0.004–0.301) −1.686 0.002*
  Mastectomy alone 1.272 (0.451–3.589) 0.120 0.650
Radiation therapy    
  Lumpectomy alone 41.165 (16.492–102.753) 1.859 <0.001*
  Mastectomy alone 4.047 (1.760–9.304) 0.699 0.001*
Chemotherapy    
  Lumpectomy alone 0.204 (0.084–0.494) −0.795 <0.001*
  Mastectomy alone 1.333 (0.556–3.195) 0.144 0.519
ECOG performance status    
  Lumpectomy alone 0.344 (0.153–0.775) −0.534 0.010*
  Mastectomy alone 0.365 (0.160–0.835) −0.503 0.017*
ESAS distress score    
  Lumpectomy alone 1.034 (1.004–1.064) 0.033 0.025*
  Mastectomy alone 1.031 (1.004–1.059) 0.031 0.023*
*p < 0.05.
The reference group is oncology surgery with breast reconstruction.
ASA, American Society of Anesthesiologists; df, degrees of freedom.
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and whether patients go on to have breast reconstruction 
or not. The results show that, after controlling for patient 
and cancer factors, higher distress in patients with breast 
cancer measured by the ESAS-r was associated with less 
frequent utilization of breast reconstruction compared 
to lumpectomy or mastectomy. In contrast, patients with 
anxiety or depression and worse functional status, as mea-
sured by the ECOG, were more likely to have undergone 
breast reconstruction. These findings suggest that it is 
important to consider that patients’ psychosocial status 
preoperatively may have an impact on subsequent patient 
care and surgical management in this patient popula-
tion. This should be considered in the context of previous 
research that has shown clinicians are poor at recognizing 
psychosocial disturbances in their patients.36

The period after diagnosis of breast cancer can be 
extremely difficult. Previous research has shown that 
distress affects approximately one third of breast cancer 
patients,37 and it can increase during the first 4 months 
postdiagnosis.38 Additionally, cancer-related distress seems 
to persist during the first-year postdiagnosis, regardless of 
whether patients have a mastectomy with or without recon-
struction.39 The sources of distress include high levels of 
anxiety, loss of identity, and being part of a new system.40 
Despite this understanding of distress and how it affects 
patients after diagnosis, little has been done to investigate 
whether it affects their medical and surgical care. One 
previous study by Metcalfe et al41 found that patients who 
went on to have delayed breast reconstruction actually had 
higher levels of distress than those who had mastectomy 
alone. In contrast, our study found patients with higher 
levels of distress were less likely to have undergone imme-
diate or delayed breast reconstruction in the study period, 
which may be a result of different instruments for mea-
suring distress, study populations, or variables included in 
the regression model.

Recognition of cancer-related distress is important 
because considerable research has shown that effective 
therapies exist, such as cognitive behavioral therapy42,43 
and mindfulness-based recovery.11,44,45 However, it should 
be noted that the trajectory of distress among breast can-
cer patients has been shown to decrease over a period of 6 
years.46 Some patients seem to benefit from breast recon-
struction psychosocially and in terms of quality of life.47

The finding that patients with a history of anxiety or 
depression were more likely to have had breast reconstruc-
tion may be a result of this subset of patients’ tendency 
to access health care services more often. Previous stud-
ies have shown that psychologic distress or illness leads 
to more frequent access of general practice services.48 A 
previous study based on a large Taiwanese population of 
patients with breast cancer showed those with mood dis-
orders were slightly more likely to undergo immediate or 
delayed breast reconstruction, although that finding was 
not statistically significant.49

This study showed patients with higher preoperative 
ECOG scores with more frequently undergoing breast 
reconstruction. This suggests that patients with a worse 
performance status are more likely to undergo more 
invasive surgery after controlling for other factors in the 

multivariable model. This is an interesting finding, espe-
cially when considering previous research that has shown 
patients with worse performance status are less likely to 
be offered immediate breast reconstruction, although 
that may have been a regional finding.50 A previous study 
by Shi et al51 investigated quality of life over 2 years in 
patients with breast cancer and compared 3 types of breast 
surgery. The 3 groups were breast conservation surgery, 
modified radical mastectomy alone, and modified radical 
mastectomy with breast reconstruction. They showed that 
overall change in quality of life was highest in the group 
undergoing breast reconstruction, but notably, their data 
also demonstrated that the breast reconstruction group 
had lower baseline preoperative physical functional status. 
Interestingly, the reconstructed patients also had the low-
est preoperative quality of life globally and scored equally 
or higher on every other measurement. So, the finding 
that patients with worse preoperative functional status 
go on to have breast reconstruction could reflect well-
adjusted patients deciding to address a physical well-being 
deficit. This is supported by a finding from a qualitative 
study done by Reaby52 that showed the most common rea-
son for women to not have breast reconstruction was if they 
did not feel it to be essential for their physical well-being. 
Another consideration is that immediately reconstructed 
patients have been shown to have worse preoperative 
functional status when compared with patients undergo-
ing delayed reconstruction,53 and our study included a 
higher proportion of immediate reconstruction patients 
than delayed.

This study was subject to a number of limitations. All 
retrospective reviews are constrained to the variables that 
were collected, and in this case, there may be other vari-
ables related to patients’ psychosocial well-being that were 
not captured. However, all efforts were made to include 
variables in the multivariable logistic model that have pre-
viously been identified as important confounders of dis-
tress in patients with breast cancer. There may have been 
missing data from this single institutional study, such as 
patients who underwent breast reconstruction at a dif-
ferent hospital site. The study did benefit though from 
institutional databases and a review of each patient’s indi-
vidual electronic personal record, and treatments from 
surrounding hospitals are often outlined in follow-up 
clinical notes. There may have been a systematic reason 
why patients chose not to complete the ESAS-r or partici-
pate in research, which might have introduced selection 
bias into the study. The DART program captures patients 
approximately 70% across all types of cancer, and patients 
with breast cancer tend to be motivated to participate in 
such activities and likely responded higher than this rate.54 
Furthermore, there may have been clustering related to 
patient oncologic management among surgeons, which 
was not captured, and therefore not possible to adjust for 
statistically.

CONCLUSIONS
This study of 312 patients with nonmetastatic breast 

cancer found that preoperative psychosocial measures 
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were significantly associated with patients’ breast recon-
struction status. The results reaffirm that psychologic 
symptoms in patients with breast cancer are important 
to address, as it is often treatable, and its resolution may 
change patients’ course of cancer care. It is unclear 
whether this finding is patient or provider driven. This 
study underscores the importance of including psychoso-
cial variables in future well-designed prospective studies.
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