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Abstract

BACKGROUND: We examined whether the National Comprehensive Cancer Network distress 

thermometer (DT), a patient-reported outcome measure, could be used to identify levels and 

causes of distress associated with racial/ethnic disparities in time to care among patients with 

breast cancer.

METHODS: We identified women aged ≥18 years with stage O-IV breast cancer who were 

diagnosed in a single health system between January 2014 and July 2016. The baseline visit was 

defined as the first postdiagnosis, pretreatment clinical evaluation. Zero-inflated negative binomial 
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(ZINB) regression (modeling non-zero DT scores and DT scores = 0) and logistic regression 

(modeling DT score ≥ 4, threshold for social services referral) were used to examine associations 

between baseline score (0 = none to 10 = extreme) and types of stressors (emotional, familial, 

practical, physical, spiritual) after adjustment for race/ethnicity and other characteristics. Linear 

regression with log transformation was used to identify predictors of time to evaluation and time to 

treatment.

RESULTS: A total of 1029 women were included (median baseline DT score = 4). Emotional, 

physical, and practical stressors were associated with distress in both the ZINB and logistic 

models (all P < .05). Black patients (n = 258) were more likely to report no distress than Whites (n 

= 675; ZINB zero model odds ratio, 2.72; 95% CI, 1.68-4.40; P < .001) despite reporting a similar 

number of stressors (P = .07). Higher DT scores were associated with shorter time to evaluation 

and time to treatment while being Black and having physical or practical stressors were associated 

with delays in both (all P < .05).

CONCLUSIONS: Patient-reported stressors predicted delays in time to care, but patient-reported 

levels of distress did not, with Black patients having delayed time to care despite reporting low 

levels of distress. We describe anticipatory, culturally responsive strategies for using patient-

reported outcomes to address observed disparities.
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INTRODUCTION

The National Comprehensive Cancer Network (NCCN) distress thermometer (DT) and 

problem list is a widely used instrument through which patients with cancer can report 

overall distress and identify psychosocial and logistical sources of distress. In our health 

system, it is completed by patients with breast cancer at most appointments, with the 

exception of nurse-only visits for radiation or systemic therapy1 DT scores ≥4 are used as a 

threshold for clinically significant distress in our system and others,2,3 and this threshold is 

intended to trigger clinician-initiated referrals to cancer support services—including psycho-

oncology and financial counseling—depending on patient-identified stressors. Accordingly, 

assessment of distress at a patient’s initial postdiagnosis appointment offers an opportunity 

to identify and address potentially modifiable barriers to timely, guideline-concordant care.

We recently demonstrated that many patients who were newly diagnosed with breast cancer 

had clinically significant distress levels at initial consultation after diagnosis, but that over 

time, distress levels eventually declined to low levels for a majority of women.4 However, 

we noted significant racial/ethnic differences in levels of self-reported distress—measured 

on a scale of 0 (no distress) to 10 (severe distress)—at patients’ first postdiagnosis oncology 

appointments. Given known disparities in time to care5-8 and the racial and ethnic 

differences in self-reported distress we had also observed, we sought to identify patient-

reported stressors associated with clinically significant distress in patients with newly 

diagnosed breast cancer and to determine whether these causes of distress were 
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independently associated with racial/ethnic disparities in time to evaluation and time to 

treatment.9

MATERIALS AND METHODS

Patient and clinical data, including DT score at baseline visit, were collected from the 

electronic health records for all women aged ≥18 years with newly diagnosed clinical stage 

0-IV breast cancer who were first seen in the Duke Health System between January 2014 

and July 2016, a cohort that has been described previously.4 The baseline visit was defined 

as the first cancer-center evaluation after pathological diagnosis and before any treatment 

including surgery, chemotherapy, endocrine therapy, targeted therapy, or radiation.

Patient characteristics including median levels of distress were summarized by racial/ethnic 

group with n (%) for categorical variables and median (interquartile range [IQR]) for 

continuous variables. Fisher’s exact tests or chi-square tests were used to compare 

categorical variables, and a Wilcoxon rank-sum test was used to compare continuous 

variables as appropriate.

Using multivariate regression, we examined the association between individual patients’ DT 

scores at baseline visit (dependent variable) and the causes of distress they selected from the 

DT problem list, which includes 39 individual stressors grouped into 5 different categories: 

emotional (6 items), familial (4 items), practical (6 items), physical (22 items), and spiritual 

(1 item). In addition to logistic regression modeling DT score ≥4 (the threshold for referrals 

in our health system), zero-inflated negative binomial regression (ZINB, modeling both 

likelihood of non-zero score and DT score = 0)10 was also used to examine the relationship 

between DT score and individual stressors, because many patients (22%) had baseline scores 

of 0 and the data displayed overdispersion.

Both regression models were adjusted for age (continuous), American Joint Commission on 

Cancer seventh edition clinical stage (0-IV), insurance status (Medicaid, Medicare, private, 

unknown, and other [including TriCare, self-pay]), marital status (married/partnered, 

divorced, singled, widowed, unknown), and self-reported race combined with self-reported 

ethnicity, which together were parsed into 3 categories: 1) non-Hispanic Black, 2) non-

Hispanic White, and 3) other (including Asian/Pacific Islander [PI], Hispanic, Native 

American, multiracial, and race not reported or unknown), given the small sample sizes for 

Asian/PI and Hispanic patients. We also performed sensitivity analyses in which race/

ethnicity was disaggregated into 5 categories: 1) Asian/PI, 2) non-Hispanic Black, 3) 

Hispanic, 4) non-Hispanic White, and 5) other (including Native American, multiracial, and 

race not reported or unknown), to ensure that important distinctions between Asian/PI and 

Hispanic patients were not elided. Interactions between race/ethnicity and having a stressor 

in any of the 5 domains were tested and are reported if significant.

Linear regression was used to identify covariates including DT score and race/ethnicity that 

could be predictive of time to evaluation and time to treatment after adjusting for age, 

clinical stage, insurance, marital status, and race/ethnicity, plus treatment sequence 

(neoadjuvant [preoperative chemotherapy, endocrine therapy, and/or targeted therapy] vs 
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surgery first) for the time to treatment linear regression model only. Log transformations 

were used on both time to evaluation and time to treatment to ensure that the assumption of 

linearity was fulfilled. Time-to-evaluation was defined as time from date of pathologic 

diagnosis to first appointment with a medical, radiation, or surgical oncologist. Time-to-

treatment was defined as time from date of pathologic diagnosis to first oncologic treatment. 

As with the logistic and ZINB regression models, we conducted our primary analyses with 

race/ethnicity parsed into 3 categories (Black, White, other) and conducted sensitivity 

analyses in which race/ethnicity was disaggregated into 5 categories (Asian/PI, Black, 

Hispanic, White, other). Interactions between race/ethnicity and DT score and between race/

ethnicity and having a stressor in any of the 5 domains were tested, and significant 

interactions are reported.

We report incidence rate ratios and odds ratios (ORs) for the ZINB models, ORs for the 

logistic model, and exponentiated estimates (EEs) for the log-linear models with 95% CIs. A 

significance level of P < .05 was used for all analyses, which were performed in SAS version 

9.4 (SAS Institute, Cary, North Carolina). Our study was approved by the institutional 

review board at Duke University (protocol Pro00083052).

RESULTS

Patient and Treatment Characteristics

A total of 1029 women were included (Fig. 1, Table 1).4 The median age at diagnosis was 58 

years and ranged from 43 to 60 years, with the youngest group being Hispanic women (n = 

23) and the oldest group being non-Hispanic Black women (n = 258). A majority of patients 

were non-Hispanic White (65.6%, n = 675), married/partnered (59.2%, n = 609), and had 

early-stage (0-I) disease (59.8%, n = 615). Among non-Hispanic Black patients, the most 

common form of insurance was Medicare (51.9%, n = 134); private insurance was more 

common for other groups except Hispanic patients, who had the lowest rates of any private 

and/or federal insurance (all P < .001).

Black patients had the highest proportion of women receiving neoadjuvant treatment (27.9% 

vs ~11% among the rest of the cohort; P < .001). Lumpectomy was the most common 

surgical procedure across all groups except among Hispanic women, nearly half of whom 

(47.8%) underwent mastectomy without reconstruction (P= .005).

Patient-Reported Levels and Causes of Distress

The median DT score for the entire cohort was 4 (IQR, 1-7) (Fig. 2, Table 1), the threshold 

for clinician-initiated referral to support services in our health system. Black patients had the 

lowest median DT score (3 [IQR, 0-6]) and were the only racial/ethnic group to have a 

median DT score below the referral-triggering threshold of 4, whereas Asian/PI patients (n = 

28; DT score = 5; IQR, 0-7) and Hispanic patients (n = 23; DT score = 5; IQR, 1-9) had the 

highest median DT scores (P = .01). In addition to these differences in overall distress, there 

were also significant differences between racial/ethnic groups with regard to having a 

physical or spiritual stressor (Fig. 2, Table 1). Despite these variations, however, there was 
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no significant difference in the number of individual stressors reported by Asian/PI, Black, 

White, and Hispanic patients (P= .07).

When patients were considered in aggregate, the 3 most commonly reported stressors were 

in the emotional domain: worry (n = 511 [49.7%]), nervousness (n = 489 [47.5%]), and fears 

(n = 381 [37%]), a pattern that persisted within every racial/ethnic group except for 

Asian/PI, for whom the primary stressor was treatment decisions within the practical domain 

(Fig. 3).

After adjustment, the presence of 1 or more emotional, physical, or practical stressors was 

significantly associated with distress in both the ZINB and logistic models (all P < .05) 

(Supporting Table 1). Black patients were significantly more likely to report no distress than 

Whites (ZINB zero model OR, 2.72; 95% CI, 1.68-4.40; P < .001) and less likely to report 

clinically significant distress (ie, a DT score ≥4 [logistic OR, 0.59; 95% CI, 0.41-0.83; P 
= .003]). Of all the covariates included in the logistic regression model, having any 

emotional stressors (OR, 4.50; 95% CI, 3.30-6.15; P < .001) was associated with the highest 

odds of reporting clinically significant distress (Supporting Table 1). We examined both the 

logistic and ZINB models with the 5 more granular racial groups, and the behavior of the 

coefficients in the models was essentially the same.

Time to Evaluation and Time to Treatment

Time-to-evaluation differed significantly across racial/ethnic groups, with Hispanic patients 

having the longest median length of time between diagnosis and first cancer-center 

evaluation (Asian/PI, 15 days; Black, 21 days; Hispanic, 23 days; White, 17 days [P < .001]) 

(Table 1). As with time to evaluation, Hispanic patients had the longest median length of 

time between diagnosis and treatment initiation (Asian/PI, 51 days; Black, 47 days; 

Hispanic, 71 days; White, 45 days [P < .001]) (Table 1), a pattern that persisted even among 

patients undergoing surgery first. Notably, there was no difference in time to evaluation and 

time to treatment between Hispanic patients who reported English versus Spanish as their 

primary language.

After adjusting for other covariates, higher DT score was associated with shorter time to 

evaluation (EE, 0.97; 95% CI, 0.96-0.99; P < .001) (Supporting Table 2). Being non-White 

(Black: EE, 1.16; 95% CI, 1.06-1.28; P= .002; other: EE, 1.30; 95% CI, 1.13-1.49; P < .001) 

or divorced (EE, 1.14; 95% CI, 1.00-1.29; P =.045) was associated with longer time to 

evaluation, as was having any physical (EE, 1.12; 95% CI, 1.03-1.22; P = .01) or practical 

stressors (EE, 1.21; 95% CI, 1.11-1.33; P < .001).

When we split the racial/ethnic groups into more granular categories (Asian/PI, Black, 

Hispanic, White, and other [Table 2]), being Black (EE, 1.22; 95% CI, 1.09-1.37; P < .001) 

was associated with longer time to evaluation, as was having any physical stressors (EE, 

1.11; 95% CI, 1.02-1.21; P = .02) or practical stressors (EE, 1.26, 95% CI, 1.13-1.40; P 
< .001). There was also a significant interaction between race/ethnicity and having any 

practical stressors (P = .03): for Hispanic patients, having a practical stressor significantly 

delayed time to evaluation compared with White patients who had a practical stressor (EE, 

1.74; 95% CI, 1.02-2.96; P = .04).
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Higher DT score was associated with shorter time to treatment after adjustment for other 

covariates (EE, 0.98; 95% 0.97-1; P = .02) (Supporting Table 2). Receiving neoadjuvant 

treatment rather than surgery first was also associated with shorter time to treatment (EE, 

0.49; 95% CI, 0.44-0.54; P < .001), but there was no significant difference among those 

receiving different types of surgery, including those undergoing reconstruction. Being non-

White (Black: EE, 1.12; 95% Cl, 1.03-1.22; P = .008; other: EE, 1.24; 95% CI, 1.09-1.40; P 
< .001) and having higher stage disease (vs stage I; all P < .001) were associated with longer 

time to first treatment. As with time to evaluation, having physical stressors (EE, 1.08; 95% 

CI, 1.00-1.16, P = .005) or practical stressors (EE, 1.20; 95% CI, 1.10-1.30; P < .001) was 

associated with longer time to treatment.

When we used more granular racial/ethnic categories (Table 2), being Black (EE, 1.19; 95% 

CI, 1.07-1.32; P = .001), having a higher stage of disease (vs stage I; all P < .001), and 

having a practical stressor (EE, 1.23; 95% CI, 1.12-1.35; P < .001) continued to be 

associated with longer time to treatment, but having a physical stressor was not. As with 

time to evaluation, a significant interaction between race/ethnicity and having any practical 

stressors was observed: Hispanic patients who had a practical stressor had longer time to 

treatment compared with White patients who had a practical stressor (EE, 2.14; 95% CI, 

1.34-3.41; P = .002).

DISCUSSION

In our analysis of distress after breast cancer diagnosis, having physical or practical stressors 

predicted delays in time to evaluation and time to treatment, particularly for Hispanic 

patients, who represent only a small proportion of our cohort but had the longest delays to 

evaluation (23 days) and treatment (71 days) of any group and some of the highest median 

self-reported distress levels. Being Black (vs White) was associated with longer time to both 

evaluation and treatment, despite the fact that Black patients had the lowest self-reported 

levels of distress and reported a similar number of stressors compared with other groups of 

patients. Indeed, we found that higher distress scores were unexpectedly associated with 

shorter time to evaluation and time to treatment.

Thus, the NCCN DT can potentially be used to identify factors that contribute to disparities 

in time to care among breast cancer patients, but not by using a rigid threshold, as is 

currently done at many institutions (including our own). Our findings suggest that the types 

of stressors contributing to patient-reported distress predict which patients are at risk for 

disparate care, but that the summative self-assessed levels of distress reported by patients do 

not. Indeed, using summative distress scores rather than individual stressors to initiate 

interventions may prevent potentially vulnerable patients from being connected with 

services that could facilitate more timely care.

Accordingly, we must collectively reconsider how the NCCN DT is currently used to 

address patient-reported concerns, and this re-examination must go beyond simply shifting 

the threshold for clinical significance as has been suggested by some.11,12 At many 

institutions, including ours, pathological diagnosis of breast cancer is typically 

communicated over the phone by the radiologist or surgeon who performed the diagnostic 
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biopsy. However, patients may benefit from a more extensive conversation that includes 

needs assessment and psychosocial evaluation at the same time these diagnoses are being 

communicated to address potentially modifiable barriers to care initiation at the point of 

diagnosis.

Telehealth via a patient’s or family member’s computer, smartphone, or other device with 

internet connectivity could serve as an excellent modality through which a patient with a 

new diagnosis of cancer could not only have a face-to-face conversation with a clinician to 

communicate pathology results but also complete psychosocial screening via the NCCN DT. 

In response to that screening, referrals to support services could be made immediately on the 

patients behalf, thereby preempting potential barriers to timely care initiation. Additional in-

person follow-up could subsequently take place in coordination with the patient’s initial 

oncologic consultations. There are, however, significant age-, ethnicity-, and race-related 

disparities regarding mobile device ownership and internet connectivity.13,14 Accordingly, 

we must collectively prioritize the thoughtful dissemination of both telehealth and the 

technological resources required to facilitate its equitable implementation and avoid the risk 

of exacerbating extant disparities in patient access. The COVID-19 pandemic has 

unexpectedly fast-tracked our collective use of telehealth, and we hope that a silver lining of 

this otherwise challenging time is that the accelerated evolution and deployment of 

telehealth may potentially improve access to care for some of our more vulnerable patients.
15

Using patient-reported DT scores to trigger support service referrals may be especially 

misleading for patients who have several stressors before breast cancer diagnosis. Black and 

Hispanic women had longer time to evaluation and time to treatment compared with White 

women, and there is evidence that women of color may have more logistical, social, and 

psychological barriers to breast cancer care initiation than their White peers.16-18 Black 

patients had the highest rate of neoadjuvant systemic therapy (27.9%) of any racial/ethnic 

group in our cohort (Table 1), reflecting the higher rates of triple-negative, HER2+, and 

locally advanced breast cancer historically observed in this group compared with White 

patients.19 However, despite the fact that neoadjuvant treatment was independently 

associated with shorter time to treatment and that Black patients received it more frequently 

than any other group, Black patients still experienced delays in treatment overall, 

demonstrating how entrenched barriers to care initiation can be.

The relatively low DT scores reported by Black women in our study do not necessarily 

represent a failure of self-perception, though we do acknowledge that denial may be a 

contributor to these lower scores and even to the higher rates of late-stage presentation 

observed among Black women. Rather, this tendency to report lower levels of distress 

compared with their peers of different races may actually reflect greater levels of resilience, 

or the ability to rebound from adversity.20

At-risk populations, including people of color who are stigmatized because of their race/

ethnicity, often develop a combination of internalized and culturally specific mechanisms 

that help them to persevere in the face of adversity and bias. Among Black women, 

resilience has been identified as a protective factor with regard to cardiovascular disease, 
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HIV/AIDS, and pregnancy outcomes.20-24 The resilience of already stressed patients who 

receive the additional burden of a breast cancer diagnosis is not to be minimized. However, it 

is imperative that we avoid penalizing patients who have been forced to embrace this coping 

strategy. Institutions must prioritize recruitment of diverse support staff as well iterative 

clinician training in culturally responsive needs assessment to better address the modifiable 

challenges of potentially vulnerable patients.

Our study limitations include those inherent to retrospective reviews. Because this analysis 

was performed using data from a clinical electronic health record, several patients were 

excluded due to missing data. In addition, records for 31 of the 96 patients in the race/

ethnicity category “other” did not contain any meaningful racial/ethnic data. Furthermore, 

the sample sizes for our Hispanic and Asian/PI patients were small, thus we urge caution in 

extrapolating results for these groups. Nevertheless, we felt it was important to report the 

findings derived from the analyses with the more granular racial/ethnic categories to ensure 

that potentially significant differences between Asian/PI and Hispanic patients were not 

obscured by funneling them into a single heterogeneous pool. We recognize that some of our 

comparisons are based on small sample sizes with multiple comparisons, and we consider 

this portion of our work to be hypothesis-generating. However, we also recognize that this 

work presents an opportunity to shift supportive care from an individual- to a population-

level approach that has the potential to maximize the efficacy of an important element of 

clinical care. Finally, we describe our experience at a university-based health system and 

acknowledge that our conclusions might not be generalizable to clinical oncology practices 

different from our own.

In conclusion, our analysis of a contemporary cohort of women with breast cancer revealed 

that patient-reported causes of distress predicted delays in time to evaluation and time to 

treatment, but patient-reported levels of distress did not, with Black patients reporting lower 

levels of distress than White patients, despite having longer time to evaluation and time to 

treatment. We recommend that assessments of distress be performed at the time cancer 

diagnoses are communicated. This early psychosocial evaluation—in combination with a 

more nu-anced application of the NCCN DT—could potentially address delays in time to 

care and mitigate disparities for vulnerable patients through targeted and culturally 

responsive interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flow diagram of patients newly diagnosed with breast cancer between January 2014 and 

July 2016. DT, distress thermometer; NCCN, National Comprehensive Cancer Network.
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Figure 2. 
Levels and causes of patient-reported distress among patients newly diagnosed with breast 

cancer between January 2014 and July 2016 (n = 1029). DT, distress thermometer; IQR, 

interquartile range; PI, Pacific Islander. *Statistically significant difference between racial/

ethnic groups.
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Figure 3. 
Frequency of patient-reported stressors among patients newly diagnosed with breast cancer 

between January 2014 and July 2016 (n = 1029). (A) All patients. (B) Asian/PI patients. (C) 

Black patients. (D) Hispanic patients. (E) White patients. (F) Patients of other races/

ethnicities. PI, Pacific Islander.
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