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Abstract

Background: Evidence-based timeliness benchmarks have been established to assess quality of 

breast cancer care, as delays in treatment are associated with poor clinical outcomes. However, 

few studies have evaluated how current breast cancer care meets these benchmarks and what 

factors may delay the timely initiation of treatment.

Patients and Methods: Demographic and disease characteristics of 377 newly diagnosed 

patients with breast cancer who initiated treatment at Tufts Medical Center (2009–2015) were 

extracted from electronic medical records. Time from diagnosis to initial surgery and time 

from diagnosis to initiation of hormone therapy were estimated with Kaplan-Meier curves. 

Multivariable regression analysis was used to identify factors associated with treatment delays. 

Thematic analysis was performed to categorize reasons for delay.
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Results: Of 319 patients who had surgery recommended as the first treatment, 248 (78%) 

met the 45-day benchmark (median, 28 days; 25th-75th %, 19–43). After adjusting for potential 

confounders, multivariable regression analysis revealed that negative hormone receptor status 

(odds ratio, 3.48; 95% confidence interval, 1.44–8.43) and mastectomy (odds ratio, 4.07; 95% 

confidence interval, 2.10–8.06) were significantly associated with delays in surgery. Delays were 

mostly owing to clinical complexity or logistical/financial reasons. Of 241 patients eligible for 

hormone therapy initiation, 232 (96%) met the 1-year benchmark (median, 147 days; 25th-75th %, 

79–217).

Conclusion: Most patients met timeliness guidelines for surgery and initiation of hormone 

therapy, although risk factors for delay were identified. Knowledge of reasons for breast cancer 

treatment delay, including clinical complexity and logistical/financial issues, may allow targeting 

interventions for patients at greatest risk of care delays.
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Introduction

Breast cancer is the most common cancer in women, and it is the second leading cause of 

cancer-related death in women in the United States (US).1 Although breast cancer has the 

highest incidence of all cancers affecting women, in recent years, its incidence and mortality 

rates have declined,2,3 in part owing to increased awareness and education, better screening 

technology for early detection, improvements in evidence-based treatment regimens, and the 

decreased general use of hormone replacement therapy.3–6

In spite of overall improved survival rates, not all patients have benefited equally from these 

advances. Multiple studies have documented breast cancer disparities by socioeconomic 

and race/ethnic groups.7–10 Delayed initiation of effective treatment is known to be 

associated with poor clinical outcomes, such as higher recurrence and mortality rates.11–13 

A multinational analysis showed an average patient-related delay time of 4.7 weeks from 

initial diagnosis to treatment initiation, with delays being associated with patients’ feelings 

of distrust and disregard.14 Delays in treatment initiation may be one of the reasons for 

disparities in breast cancer.12,15,16 Moreover, a cohort study of 6622 women with stage I 

to III breast cancer across 9 National Comprehensive Cancer Network centers showed that 

delays in initiation of chemotherapy increased monotonically over the study period from 

10.8 weeks in 2003 to 13.3 weeks in 2009.10 Thus, the effects of delayed treatment are an 

increasingly important consideration.8,10

Many efforts have been made to eliminate delay-related breast cancer disparities, 

particularly for early stage disease, including establishment of quality benchmarks by 

several disease-specific consortia and government agencies, such as the National Quality 

Forum (NQF)17–20 and the Michigan Breast Oncology Quality Initiative (MiBOQI).21,22 

Although the timeliness benchmarks have been established for years, few studies have 

evaluated how current breast cancer care meets these benchmarks. Furthermore, factors 

associated with meeting the timeliness benchmarks also remain unclear.
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Given the high frequency of surgery and hormone therapy use in the study population, we 

evaluated 2 timeliness benchmarks, the 45-day time-to-surgery benchmark from diagnosis 

established by MiBOQI21,22 and the 1-year time-to-hormone therapy from diagnosis by 

NQF.17–20 Given that breast cancer survival is in part dependent upon the time from 

diagnosis to treatment, efforts to expedite initiation of breast cancer care have great 

clinical value. Understanding which specific factors at the patient level that may lead to 

delayed treatment is crucial in informing the development and implementation of thoughtful 

interventions targeted at optimizing the timely initiation of breast cancer treatment.

Patients and Methods

Study Population and Data Collection

This retrospective single-center cohort study identified 377 incident cases from the Tufts 

Medical Center (MC) Tumor Registry of stage I to IV breast cancer among patients 

diagnosed at Tufts MC from 2009 through 2015. Patients with either recurrent ipsilateral 

breast cancer or those diagnosed elsewhere were excluded. Patient demographics and 

disease characteristics were retrieved from the electronic medical record. The biopsy date 

that led to a definitive diagnosis of new breast cancer (“diagnostic biopsy”) was recorded 

as the diagnosis date. Clinical notes (inclusive of medical, surgical, radiation therapy) 

were reviewed for up to 1 year from the diagnosis date. Using study-specific abstraction 

forms, trained study staff dually abstracted all data. Clinical variables (eg, comorbidity 

status, staging, incident vs. recurrent disease) were confirmed by study oncologists (K.E., 

J.K.E., S.K.P.). All data were entered into the web-based clinical data management platform 

Research Electronic Data Capture (REDCap). The study was approved by the Tufts MC 

Institutional Review Board.

Variables—Demographics included date at diagnosis, gender, race, language, marital 

status, street address, and health insurance coverage. The median household income by 

census tract was obtained from the US Census Bureau’s American Fact Finder23 using zip 

code. Family support was defined as any clinic note documenting presence of a family 

member on at least 1 occasion during the 1 year of follow-up. Insurance plans were 

obtained from the administrative database and then categorized into “Private only” and “Any 

subsidized plan” (including any Medicare, Medicaid, and/or any health insurance exchange 

product).

Disease and clinical characteristics including the date of diagnosis, hormone receptor status 

(ie, estrogen and/or progesterone), human epidermal growth factor receptor 2 (HER2) status, 

family history of breast cancer, and prior history of breast cancer treatment were abstracted 

from clinical notes. “Multiple biopsies” was defined as receipt of more than 1 biopsy prior 

to the final determination of the cancer diagnosis. In contrast, the “Diagnostic biopsy” was 

defined as the first histologic evidence of cancer. Tumor stage was recorded in anatomic 

stages (I-IV) based on the American Joint Committee on Cancer breast cancer staging 

systems, 7th edition,24 in use at the time of the study. Hormone receptor status for the 

estrogen receptor (ER), progesterone receptor (PR), and HER2 were recorded in the medical 

record, based on American Society of Clinical Oncology (ASCO)/College of American 
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Pathologists (CAP) guidelines and dichotomized as “positive for ER and/or positive for PR” 

or “negative for ER and PR.”25,26 HER2 status was recorded as positive or negative. Triple-

negative breast cancer was defined as negative ER, PR, and HER2. Family history of breast 

cancer was defined as any first and/or second-degree relatives with a prior breast cancer 

diagnosis. Comorbidity at the time of diagnosis was abstracted, and the modified Charlson 

Comorbidity score was calculated according to the Charlson Comorbidity Index.27–29 The 

comorbidity status was dichotomized into: no comorbidity (score = 0) and any comorbidity 

(score = 1–8) for analysis.

Treatment information was collected by recommended modality (ie, surgery, chemotherapy, 

radiation, hormone therapy). For each modality, data were collected by date of initiation, 

specific treatment features (eg, surgery type, chemotherapy drugs and regimens, HER2-

targeted therapy, radiation field and dose, and hormone therapy).

Primary Outcome—Evaluable cases for surgery and hormone therapy benchmarks were 

identified, and the proportion of patients who met each benchmark was calculated. Thematic 

analysis was conducted to ascertain reasons for delay in extreme cases by reviewing the 

individuals with the top quartile (n = 18) of surgery delay (not meeting the 45-day time-

to-surgery benchmark) and all cases (n = 9) with hormone therapy delay (not meeting 

the 1-year benchmark). Reasons for delays were categorized into clinical issues (eg, 

clinical complexity and multiple biopsies), personal issues (eg, insurance change, gap in 

medication coverage, seeking a second opinion, treatment indecision, family-related issues 

[eg, within-family disagreement about preferred course], and missing appointments), or an 

undocumented reason.

Statistical Analysis—Patient demographics and disease characteristics were summarized 

with descriptive statistics. Continuous variables were summarized with means (SD) or 

medians (25th-75th percentiles), and binary variables were summarized as total number 

and percentage (n, %). The Student t test compared mean age, and the Mann-Whitney test 

compared medians of household income between the groups who reached and who did not 

reach the benchmark. The Fisher exact test compared race/ethnicity and tumor stage, and the 

X2 test compared all other categorical variables.

The timeliness benchmark for surgery measures initiation of surgery within 45 days of 

the initial diagnosis for patients with surgery recommended as the first treatment.21,22 The 

benchmark of adjuvant hormone treatment measures initiation of hormone therapy within 1 

year of diagnosis in stage I to III hormone receptor-positive patients 18 years of age and 

older. The total number (N) and the percentage of evaluable cases meeting and not meeting 

each benchmark (%) were reported. Kaplan-Meier survival analysis and median day (25th- 

75th percentiles) were used to report time-to treatment initiation.

Univariable analysis and multivariable logistic regression were conducted to identify 

factor(s) associated with meeting the 45-day time-to surgery benchmark. The following 

variables were included in the multivariable model regardless of univariable screening: age 

at time of diagnosis, insurance, family history of breast cancer, prior history of breast 

cancer treatment, and comorbidity. Variables with a P-value of less than .2 from univariable 
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screening were added to the multivariable regression model. Model goodness-of-fit was 

estimated using c-statistics. Odds ratios (ORs) and 95% confidence intervals (CIs) were 

estimated. Two-sided statistical tests were performed in R (Version 3.5.0, https://www.r-

project.org/) with alpha = 0.05.

Results

Patient Characteristics

Patient characteristics are summarized in Table 1. The majority of patients were white 

(262; 69%) and English-speakers (321; 85%). More than one-half (211; 56%) of patients 

had subsidized insurance, which included 30% Medicare, 15% Medicaid, and 11% dual 

Medicare and Medicaid coverage. The majority (356; 94%) of patients had early stage 

(stage I-III) breast cancer. Three hundred fifteen (84%) patients were ER-positive and/or PR-

positive, indicating possible recommendation of hormone therapy. Forty-five (12%) patients 

were HER2-positive. One hundred thirty-one (35%) patients had at least 1 documented 

comorbidity at the time of diagnosis. The majority (322; 85%) of patients had surgery, and 

34 (9%) of patients had neoadjuvant chemotherapy as the first treatment regimen.

Timeliness Benchmarks for Surgery and Hormone Therapy

Among the 319 patients with stage I to III disease evaluable for the 45-day surgery 

benchmark, 248 (78%) met the benchmark, with a median time from diagnosis to surgery of 

28 days (25th-75th percentile, 19–43 days) (Figure 1A). Among 241 (241/377; 64%) patients 

evaluable for the 1-year hormone therapy benchmark, 96% (232/241) met the benchmark, 

with a median of 147 days (25th-75th percentile, 79–217 days) (Figure 1B).

Factors Associated With Not Meeting the 45-day Surgery Benchmark

Characteristics of the patients who met versus did not meet the time to surgery 

benchmark are summarized in Table 2. Univariable analysis showed that younger 

age, living in a community with lower median household income, negative hormone 

receptor status, presence of comorbidity at diagnosis, and recommendation of mastectomy 

surgery type were significantly associated with not meeting the 45-day time to surgery 

benchmark. Multivariable regression (Table 3) showed that after adjusting for age, median 

household income, insurance, HER2 status, family history, prior breast cancer treatment, 

and comorbidity, negative hormone receptor status (OR, 3.48; 95%CI, 1.44–8.43) and 

mastectomy surgery-type (OR, 4.07; 95% CI, 2.10–8.06) were significantly associated with 

not meeting the 45-day-surgery benchmark (c-statistic = 0.7756).

Factors Associated With Not Meeting the 1-year Hormone Therapy Benchmark

Characteristics of the patients who met versus did not meet the benchmark of hormone 

therapy are summarized in Supplemental Table 1 (in the online version). Younger age, 

lower census track median household income, and stage III tumor stage were significantly 

associated with not meeting the hormone therapy benchmark in univariable analysis. 

However, given the small number of patients not meeting the 1-year benchmark (n = 9), 

adjusted analyses were not performed.
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Thematic Analysis for Reasons of Delay

Within the top quartile of delay, there were 18 cases with a time to surgery in excess 

of 70 days (range, 70–186 days), and 9 cases with hormone therapy delays, ranging 

from 368 to 492 days. The individual reasons for delay are summarized in Table 4. 

Clinical complexity accounted for 7 of the 18 surgery delays in excess of 70 days and 

3 of 9 hormone therapy delays. Other non-clinical reasons included missed appointments, 

insurance change, multiple biopsies, seeking a second opinion, treatment indecision, and 

within family disagreement about preferred treatment course.

Discussion

Although the majority of patients within the study cohort met pre-selected quality 

benchmarks, we found that 22% of patients did not meet the 45-day surgery benchmark, 

with clinical complexity being the most common reason (n ¼ 8; 44%). In the adjusted 

multivariable analysis, mastectomy had a 3-fold increased odds of delay compared with 

lumpectomy. A recent study by Golshan et al reported that patients who received 

a mastectomy with immediate reconstruction had preoperative delays owing to the 

requirements of coordination between breast and reconstructive surgical teams.30 The 

impact of additional breast imaging on surgical wait times also suggests that patients 

requiring additional imaging had statistically longer wait times to first definitive surgery 

compared with those without additional imaging (28.5 days with vs. 21.4 days without).31

Although our thematic analysis among individual patients with surgery and/or hormone 

therapy delays suggests that clinical complexity was a common reason for delay, non-

clinical issues including insurance, scheduling, treatment indecision, seeking a second 

opinion, and personal patient/family issues altogether accounted for nearly one-half of all 

delays. Non-clinical issues may be more modifiable than clinical complexity-related issues, 

if promptly identified and acted upon. Surgery type (that is, mastectomy) was associated 

with delays in surgery. Although we did not find age to be a factor in treatment delays in our 

adjusted analysis, other studies have found it to be associated with breast cancer disparity. 

A recent study on racial mortality disparity by age cohorts across 10 racially diverse US 

cities found the most pronounced breast cancer disparities among women younger than 

40 years and the smallest disparity among women older than 65 years.32 Prognosis also 

tends to be worse in women under 40 years than in older women. Breast cancers in 

younger women are more likely to be fast-growing, higher grade, and hormone receptor 

negative, and each of these factors makes breast cancer more aggressive and more likely 

to need chemotherapy.33,34 Moreover, the diagnosis of breast cancer in younger women 

introduces additional complexity owing to potential loss of fertility and ovarian function 

with associated reproductive ramifications, as well as body image implications.34

Potential Interventions to Avoid the Delay

Reasons for delay involve both clinical and non-clinical factors, and some are more 

modifiable than others. A centralized breast/reconstructive surgical initiative with designated 

coordinators, as proposed by Golshan et al, can significantly reduce time to surgery.30 

Another potential intervention to address clinical complexity may include bringing such 
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cases back to a multidisciplinary tumor board for reconsideration, as patients approach 

timeliness benchmarks (ie, 45 days and 1 year, respectively). By eliciting input from experts 

from multiple specialties, additional treatment possibilities may also become apparent and 

possible. A recent study on the efforts being made to reduce time to treatment for newly 

diagnosed patients with cancer suggests that a multidisciplinary program can reduce time to 

treatment initiation by 33%.35

In response to delays caused by non-clinical issues, including insurance difficulties, 

treatment indecision, and personal issues, the prompt and steady involvement of an 

interdisciplinary support team may help to mitigate such challenges through and/or beyond 

completion of the planned treatment. Support team members, including patient navigators, 

social workers, and/or financial coordination specialists, could all help identify and work 

through potential barriers to care and biopsychosocial aspects surrounding cancer care.36 

Interventions targeting these issues have the potential to improve meeting the timeliness 

benchmarks.

Strengths and Limitations

This retrospective single-center cohort study reviewed all patients with incident breast 

cancer who presented to Tufts MC from 2009 through 2015. As these benchmarks do not 

pertain to patients with Stage 0 or Stage IV disease, future studies are needed to evaluate 

quality care in these subgroups. The study population was drawn from a single academic 

medical center that is located in an urban community with a sizable Asian immigrant 

population, which limits generalizability of study results. Further, patients’ acceptance 

of recommended treatments was ascertained via data abstraction and perspective of the 

electronic medical record documentation, which may not completely reflect the patients’ 

point of view.

Nevertheless, this study employed rigorous dual data abstraction and reconciliation 

techniques. All clinical data were reviewed by study oncologists, and clinical data pertaining 

to receipt of treatment modalities, including neoadjuvant therapy, surgery, radiation, 

chemotherapy, and hormone therapy, and were verified using the institutional tumor registry.

Conclusion

Missing the timeliness benchmarks is a potential source of disparities in breast cancer care. 

This study suggests both clinical and non-clinical factors associated with delays. Identifying 

patient populations at higher risk of delayed treatment initiation can inform the development 

of interventions and policies aimed toward improving timely and quality breast cancer care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Practice Points

• Evidence-based timeliness benchmarks have been established to assess 

quality of breast cancer care. This retrospective study analyzed timeliness of 

breast cancer care of 377 patients presenting to Tufts Medical Center between 

2009 and 2015.

• Of 319 patients with stage I to III disease who had surgery recommended as 

the first treatment, 248 (78%) met the 45-day benchmark. After adjusting for 

age, median household income, insurance, HER2 status, family history, prior 

breast cancer treatment, and comorbidity, multivariable regression analysis 

revealed that negative hormone receptor status (ER/PR) and mastectomy were 

significantly associated with delays in surgery. Delays were mostly owing to 

clinical complexity or logistical/financial reasons.

• Of 241 patients eligible for hormone therapy initiation, 232 (96%) met the 

1-year benchmark. Whereas younger age was associated with both delays 

in surgery and hormone therapy initiation in univariable analysis, it was 

no longer significantly associated with delays after adjusting for potential 

confounders.

• Thematic analysis for reasons of delays also suggests that both clinical 

and non-clinical factors are associated with delays in treatment, and some 

factors may be more modifiable than others. A potential intervention to 

address clinical complexity may include bringing such cases back to a multi-

disciplinary tumor board for reconsideration, as patients approach timeliness 

benchmarks (ie, at 45 days and 1 year, respectively). In response to delays 

caused by non-clinical issues, including insurance difficulties, treatment 

indecision, and personal issues, the prompt and steady involvement of an 

interdisciplinary support team may help to mitigate such challenges through 

and/or beyond completion of the planned treatment.

• Identifying patient populations at higher risk of delayed treatment initiation 

can inform the development of interventions and policies aimed toward 

improving timely and quality breast cancer care.
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Figure 1. 
a. Kaplan Meier curve summarizes the timeliness of care of the 45-day time-to-surgery 

benchmark. The number of patients who had not received surgery over time is presented 

at the bottom of the figure. At day 45, 77% of patients who had surgery as the first 

recommended treatment received surgery. b. Kaplan Meier curve summarizes the timeliness 

of care of the 1-year (yr) time-to-hormone therapy benchmark. Median day (25th- 75th 

%). The number of patients who had not started hormone therapy over time is presented 

at the bottom of the figure. At 1 yr, 97% of patients who were stage I-III and hormone 

receptor-positive started the hormone therapy.
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Table 1

Patient demographic, disease and clinical characteristics

Patient characteristic n(%)

Total 377a

Age in years, mean(SD), y 61 (13)

Race/ethnicity

  White 262 (69)

  Chinese origin 48 (13)

  Black/African-American 40 (11)

  Hispanic/Latino 11 (3)

  Others 14 (4)

Language

  English 321 (85)

  All others 56 (15)

Census tract median household income, median (25th, 75th percentiles),$ 71,367 (57,360 – 92,093)

Insurance

  Private only 153 (41)

  Any subsidizedb 211 (56)

Married / Partnered 211 (56)

Tumor stage

  I 216 (57)

  II 98 (26)

  III 42 (11)

  IV 21 (6)

HER2-positive 45 (12)

ER- and/or PR-positive 315 (84)

Triple-negative 45 (12)

Had multiple biopsies 53 (14)

Had family history of breast cancer 164 (44)

Had prior history of breast cancer treatment 35 (9)

Had any comorbidity (Charlson score 1–8) 131 (35)

Modality of first treatment

  No initiation of treatment 10 (3)

  Neoadjuvant chemotherapy 34 (9)

  Surgery 322 (85)

  Hormone therapy 10 (3)

Abbreviations: ER = estrogen receptor; HER2 = human epidermal growth factor receptor 2; PR = progesterone receptor; SD = standard deviation.

a
All newly diagnosed stage I to IV breast cancer patients presented at Tufts MC from 2009 through 2015.

b
”Any subsidized” includes any Medicare, MassHealth (MA Medicaid), and/or any health insurance exchange product.
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Table 2

Comparison of factors associated with not meeting the 45-day surgery benchmark.

Patient characteristic (n=322a) > 45 days
(N= 71, 22%), n (%)

≤ 45 days
(N= 250, 78%), n (%)

P value

Age, mean (SD), y 59 (14) 62 (13) .039 e

Race/ethnicity .221d

  White 47 (67) 178 (72)

  Chinese origin 8 (11) 30 (12)

  Black/African-American 7 (10) 28 (11)

  Others 9 (13) 11 (4)

Language .715c

  English 62 (87) 210 (85)

  All others 9 (13) 38 (15)

Census tract median household income, median (25th-75th percentiles), $ 64,675 (50,934–79,492) 77,845 (60,589–94,891) 0.003 f

Insurance .903c

Private only 28 (39) 101 (41)

 Any subsidizedb 42 (59) 141 (57)

 Married / Partnered 43 (61) 135 (54) .435c

Tumor stage .303d

  I 42 (59) 170 (69)

  II 22 (31) 60 (24)

  III 7 (10) 18 (7)

ER- and/or PR-positive 55 (77) 224 (91) .005 c

HER2-positive 10 (14) 25 (10) .475c

Had multiple biopsies 12 (18) 28 (12) .275c

Had family history of breast cancer 26 (39) 115 (47) .283c

Had prior history of breast cancer treatment 9 (13) 23 (9) .502c

Had any comorbidity (Charlson score 1–8) 33 (46) 80 (33) .043 c

Type of surgery <.001 c

  Lumpectomy 33 (46) 185 (75)

  Mastectomy 37 (53) 60 (24)

Bold denotes P < .05.

Abbreviations: ER = estrogen receptor; HER2 = human epidermal growth factor receptor 2; PR = progesterone receptor; SD = standard deviation.

a
Stage I to III patients who had surgery recommended as the first treatment and received surgery.

b
”Any subsidized” includes any Medicare, MassHealth (MA Medicaid), and/or any health insurance exchange product.

c
X2 test.

d
Fisher exact test.

e
t test.
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f
Mann-Whitney test.
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Table 3

Risk factors associated with not meeting the 45-day surgery benchmark.

Patient characteristic (n=319) Univariable analysis, OR (95% CI) Adjusted, OR (95% CI)

Age (10-y increment) 0.80 (0.65 – 0.98) 0.78 (0.59 – 1.03)

Race

 White Ref

 Chinese origin 1.01 (0.41 – 2.26)

 Black/African-American 0.95 (0.36 – 2.20)

 Others 2.76 (1.01 – 7.20)

Language

 English Ref

 Non-English 0.80 (0.35 – 1.68)

Median household income by census tract, $

 $92,326 - $180,972 Ref Ref

 $73,785 - $92,326 1.13 (0.45 – 2.90) 0.86 (0.28 – 2.56)

 $58,120 - $73,785 2.57 (1.14 – 6.13) 2.14 (0.84 – 5.71)

 $13,488 - $58,120 3.10 (1.40 – 7.35) 2.51 (0.98 – 6.85)

Insurance

 Private only Ref Ref

 Any subsidizeda 1.07 (0.63 – 1.86) 0.92 (0.44 – 1.92)

Marital status

 Currently married/partnered Ref

 Single/widowed/divorced/separated 0.71 (0.47 – 1.06)

Tumor stage

 I Ref

 II 1.48 (0.81 – 2.67)

 III 1.57 (0.58 – 3.87)

Hormone receptor positivity

 ER- and/or PR-positive Ref Ref

 ER- and/or PR-negative 2.83 (1.38 – 5.70) 3.48 (1.44 – 8.43)

HER2 positivity

 Positive Ref Ref

 Negative 1.45 (0.63 – 3.10) 1.03 (0.38 – 2.62)

Multiple biopsy

 No Ref

 Yes 1.62 (0.75 – 3.32)

Family history of breast cancer

 No Ref Ref

 Yes 0.71 (0.41 – 1.23) 0.58 (0.29 – 1.14)

Prior history of breast cancer treatment

 No Ref Ref

 Yes 1.45 (0.61 – 3.21) 1.18 (0.37 – 3.38)
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Patient characteristic (n=319) Univariable analysis, OR (95% CI) Adjusted, OR (95% CI)

Charlson Comorbidity Score

 0 Ref Ref

 1–8 1.80 (1.05 – 3.09) 1.77 (0.89 – 3.50)

Surgery type

 Lumpectomy Ref Ref

 Mastectomy 3.46 (1.99 – 6.04) 4.07 (2.010 – 8.06)

Bold denotes P < .05.

Abbreviations: CI = confidence interval; ER = estrogen receptor; HER2 = human epidermal growth factor receptor 2; OR = odds ratio; PR = 
progesterone receptor; Ref = reference; SD = standard deviation.

a
Any subsidized includes any Medicare, MassHealth (MA Medicaid), and/or any exchange product.
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Table 4.

Thematic analysis for reasons for delay

Top 25% surgery delay (n)a Hormone therapy delay (n)b

● Clinical complexity (8)
● Missed appointments (1)
● Insurance change (2)
● Second opinion (2)
● Treatment indecision (2)
● Undocumented reason (3)

● Clinical complexity (5)
● Missed appointments (1) 
● Gap in medication coverage (1)
● Patient family issue (1)
● Undocumented reason (1)

a
Eighteen cases (top 25%) with surgery delays _ 70 days.

b
Nine cases with hormone therapy delay.
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