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Abstract

Objective: Racial/ethnic differences in cancer symptom burden are well-documented, but limited 

research has evaluated modifiable factors underlying these differences. Our objective was to 

examine the role of patient-provider interactions to help explain the relationship between race/

ethnicity and cancer-specific physical well-being (PWB) among women with breast cancer.

Methods: The Pathways Study is a prospective cohort study of 4,505 women diagnosed with 

breast cancer at Kaiser Permanente Northern California between 2006 and 2013. Our analysis 

included white, black, Hispanic, and Asian participants who completed baseline assessments of 

PWB, measured using the Functional Assessment of Cancer Therapy for Breast Cancer, and 

patient-provider interactions, measured by the Interpersonal Processes of Care Survey (IPC) 

(N=4,002). Using step-wise linear regression, we examined associations of race/ethnicity with 

PWB, and changes in associations when IPC domains were added.

Results: We observed racial/ethnic differences in PWB, with minorities reporting lower scores 

than whites (beta, black: −1.79; beta, Hispanic: −1.92; beta, Asian: −1.68; p<0.0001 for all 

comparisons). With the addition of health and demographic covariates to the model, associations 

between race/ethnicity and PWB score became attenuated for blacks and Asians (beta: −0.63, 

p=0.06; beta: −0.68, p=0.02, respectively) and, to a lesser extent, for Hispanic women (beta: 

−1.06, p=0.0003). Adjusting for IPC domains did not affect Hispanic-white differences (beta: 
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−1.08, p=0.0002), and slightly attenuated black-white differences (beta: −0.51, p=0.14). Asian-

white differences narrowed substantially (beta: −0.31, p=0.28).

Conclusions: IPC domains, including those capturing perceived discrimination, respect, and 

clarity of communication, appeared to partly explain differences for black and Asian women. 

Results highlight opportunities to improve providers’ interactions with minority patients, and 

communication with minority patients about their supportive care needs.

Introduction

Among patients with cancer, racial/ethnic differences in symptom burden and severity are 

well-documented. Prior studies have demonstrated that, compared to white patients, black 

and Hispanic patients are more likely to report severe or worsening pain,1–4 and Hispanic 

patients are also more likely to experience fatigue.4 Available evidence suggests that 

symptom burden differences may result, at least in part, from disparities in adequacy of 

symptom management. For example, a substantial body of research has documented black-

white and Hispanic-white disparities in the assessment and treatment of pain and other 

disease- and treatment-related symptoms,1 and patients of both minority groups are also 

more likely than white patients to report having unmet supportive care needs.5 The factors 

that contribute to disparities in symptom management remain unclear.

Patients’ interactions with their oncology providers represent an essential aspect of cancer 

care that has been shown in prior research to be associated with quality of life-related 

outcomes. For instance, a recent study found that patient-rated physician communication 

quality was positively associated with patient-rated symptom management quality, with 

patients rating their physician’s communication highly being more likely to report having 

their symptom management needs met, compared to those with lower communication 

scores.6 Prior studies have also shown that patient-provider interactions differ based on race/

ethnicity. Specifically, racial/ethnic minority patients, particularly Asian and black patients, 

tend to report suboptimal communication with providers, and more discrimination by 

providers.7–12 Therefore, interactions between oncology providers and their patients 

represent a potential target for interventions aimed at reducing disparities in symptom 

management.

Despite these established relationships between patient-provider communication, race/

ethnicity, and symptom experiences, the role of patient-provider interactions in helping to 

explain racial/ethnic differences in symptom experiences has not been empirically evaluated. 

Our study helps to advance understanding of potentially modifiable determinants of racial/

ethnic differences in symptom burden by addressing this gap in the literature. By leveraging 

unique data from a longitudinal, multi-ethnic cohort of women with breast cancer13 our 

study also addresses two additional limitations of prior work in this area. First, to date, most 

studies have focused on black-white differences and, to some extent, Hispanic-white 

differences in symptom burden.14 Our study includes Asian patients with cancer as well, a 

group whose symptom management experiences are not well understood. Second, while 

most prior work has investigated disparities in management of specific symptoms, primarily 

pain,1 our study uses a comprehensive measure of the physical burden of breast cancer and 
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its treatment.15 Our objectives were to: 1) Examine racial/ethnic differences in the physical 

burden of breast cancer and its treatment among white, black, Hispanic, and Asian breast 

cancer patients, and 2) Determine whether differences in the physical burden of disease were 

explained by racial/ethnic differences related to interactions with health care providers.

Methods

Study Population

The Pathways Study is a prospective cohort study that enrolled 4,505 women with recently 

diagnosed invasive breast cancer from Kaiser Permanente Northern California (KPNC) 

between 2006 and 2013.13 Cancer diagnoses were ascertained by automatic scanning of 

electronic pathology reports and confirmed by medical record review. Participants were 

KPNC members at the time of diagnosis with primary invasive breast cancer (any stage), at 

least 21 years of age at diagnosis, with no prior history of cancer other than non-melanoma 

skin cancer, ability to speak English, Spanish, Cantonese, or Mandarin, and living within 65 

miles of a study field interviewer. Pathways participants included in this analysis are those 

who self-identified as black, white, Hispanic, or Asian, and who completed quality of life 

assessments as part of the baseline survey (N=4,002). All participants provided written 

informed consent before study enrollment. The study was approved by the Institutional 

Review Board of KPNC.

Data Collection

The present analysis is based on data collected at baseline (on average, two months post-

diagnosis) and six-month follow-up. During the baseline interview, information was 

collected on age, race/ethnicity, education, marital status, household income, interactions 

with health care providers and quality of life. Quality of life was also assessed at six-month 

follow-up. Data on tumor characteristics, treatment received, and comorbidities were 

obtained from KPNC’s electronic health record (EHR) databases.

Variables and Measures

Self-reported race/ethnicity (white, black, Hispanic, Asian) was our main independent 

variable, adjusting for patient-physician interactions. Patient-physician interactions were 

assessed at baseline using the Interpersonal Processes of Care (IPC) 18-item questionnaire,11 

in which respondents were asked to report on the frequency that various aspects of the 

patient-physician interaction occurred over the past 12 months. Five response choices 

ranging from “always” to “never” were provided for each question. The questions map to 

seven domains, six of which were included in our analysis: compassion (physician expressed 

concern about the patient’s feelings, respectful of patient as a person), elicited concerns 

(physician let patient say what was important, heard patient’s concerns and took them 

seriously), lack of clarity (physician spoke quickly and used complex words), patient-

centered decision-making (physician and patient worked out treatment plans together), 

explained results (physician provided information about results of tests and exams, and 

about medications, including side effects), and discrimination due to race/ ethnicity (patient 

perceived discrimination or inattentiveness of physician due to patient’s race/ethnicity). The 

only domain not included in our analysis was “disrespectful office staff,” given our focus on 
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patients’ interactions with physicians. For each domain, scores range from 1 to 5, and a 

higher IPC score indicates higher frequency of the specific process. Some domains score in 

a positive direction (better patient-physician interaction with increasing score), including 

compassion and elicited concerns. Others (lack of clarity and discrimination) score in a 

negative direction (worse patient-physician interaction with increasing score).

Our primary outcome was physical well-being (PWB), as measured at baseline and six-

month follow-up as part of the Functional Assessment of Cancer Therapy for Breast Cancer 

(FACT-B).15 The FACT-B is a validated, breast cancer-specific quality of life instrument that 

has been extensively used to measure quality of life in breast cancer patients and survivors 

across the care continuum. The PWB domain asks patients to indicate their agreement with 

the following statements on a five-point Likert scale of 1 (not at all) to 4 (very much) with 

“not applicable” as a response option: I have a lack of energy; I have nausea; Because of my 

physical condition, I have trouble meeting the needs of my family; I have pain; I am 

bothered by side effects of treatment; I feel ill; I am forced to spend time in bed. We 

operationalized PWB as a continuous outcome with scores ranging from 0 to 28, and higher 

scores indicating better PWB.

Statistical Analysis

We first conducted descriptive and bivariate analyses to determine the distribution of health 

and demographic and health characteristics by race/ethnicity. Racial differences in 

demographic and health characteristics were assessed using chi-square tests. Differences in 

PWB were assessed using ANOVA. Next, we examined the relationships between race/

ethnicity and IPC domain scores in unadjusted generalized linear models (GLM). Then we 

estimated GLMs adjusting for demographic (age, education and income levels, marital 

status, preferred questionnaire language) and health characteristics, including tumor 

characteristics (stage, grade, nodal and hormone receptor status, treatment received), and 

comorbidities (measured using the Charlson comorbidity index).

We then conducted a stepwise regression analysis using GLM, starting with a univariate 

regression, to estimate the association of race/ethnicity with baseline PWB score (step 1). 

Next, demographic and health characteristics were added to the model (step 2). Lastly, IPC 

domains were added to the step 2 model (step 3), and changes in the association of race/

ethnicity with baseline PWB score were noted. Specifically, a decrement in the adjusted 

coefficients for race/ethnicity would suggest that the relationship between race-ethnicity and 

PWB score may be partially mediated by patient-provider relationship characteristics 

captured by the IPC domains. To evaluate potential interaction effects, we included 

interaction terms (between race/ethnicity and IPC domains) to the step 3 model and 

conducted race-stratified analyses when statistically significant interactions were observed. 

All analyses used SAS 9.3 (Cary, NC) and were repeated for PWB measured at six-month 

follow- up, as a secondary outcome.
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Results

Cohort Characteristics, by Race/Ethnicity

The distribution of cohort characteristics by race/ethnicity is given in Table 1. Of the 4,002 

women included in our analysis, 2,666 (67%) were white; 313 (8%) were black; 512 (13%) 

were Asian; and 494 (28%) were Hispanic. Over 99% of black and white women selected 

English as their preferred language for the study questionnaires; 10% of Asian women and 

22% of Hispanic women chose to complete the questionnaires in a non-English language. 

With respect to other demographics, black women were more likely than women in the other 

racial/ethnic groups to be unmarried and low-income (making less than $25,000/year). They 

were also mostly likely to have multiple comorbidities. For tumor-related characteristics, 

black women were more likely than white women to have hormone receptor-negative 

disease. White women were the most likely to undergo radiation therapy. Conversely, while 

approximately 55% of black, Hispanic, and Asian women received adjuvant chemotherapy, 

only 43% of white women did (p<0.0001). Mean baseline and six-month PWB scores are 

also shown by race/ethnicity in Table 1.

Unadjusted and Adjusted Associations of Race/Ethnicity with IPC Domains

Estimates of the adjusted and unadjusted associations of race/ethnicity with each IPC 

domain are given in Table 2. Before and after adjustment, we observed statistically 

significant racial/ethnic differences in IPC scores across all domains. For example, 

compared to white women, black (adjusted beta: 0.31, p<0.0001), Hispanic (adjusted beta: 

0.13, p<0.00001), and Asian women (adjusted beta: 0.25, p<0.0001) reported higher scores 

on the discrimination domain, reflecting more frequent experiences with discrimination in 

their clinical encounters. Asian women reported lower scores on “elicited concerns” 

(adjusted beta: −0.25, p<0.0001 and patient-centered decision-making (adjusted beta: −0.17, 

p=0.0006), signaling fewer instances of providers’ hearing and responding to concerns, and 

involving patients in decisions.

Primary Analysis Examining Relationships between Race/Ethnicity, Patient-Physician 
Interactions, and PWB at Baseline

Table 3 presents associations of race/ethnicity and covariates with physical well-being 

(PWB) at baseline. In the univariate regression (step 1), we observed large and statistically 

significant racial/ethnic differences in baseline PWB score, with racial/ethnic minority 

women experiencing lower scores than white women (beta, black: −1.79; beta, Hispanic: 

−1.92; beta, Asian: −1.68; p<0.0001 for all comparisons). With the addition of demographic 

and health variables to the model (step 2), the association of race/ethnicity with PWB score 

became attenuated substantially for black and Asian women (beta, black: −0.63, p=0.06; 

beta, Asian: −0.68, p=0.02) and, to a lesser extent, for Hispanic women (beta: −1.06, 

p=0.0002). In this model, younger age at diagnosis, chemotherapy receipt, and low income 

were statistically significantly associated with decreases in PWB score of at least one point. 

The subsequent addition of IPC domains to the model (step 3) did not affect Hispanic-white 

differences in PWB (beta: −1.08, p=0.0002), and slightly affected black-white differences 

(beta: −0.51, p=0.14). However, Asian-white differences narrowed substantially (beta: −0.31 

p=0.28). IPC domains that were positively associated with PWB score included compassion 
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(beta: 0.40, p=0.02), “elicited concerns” (0.59, p=0.0009), and “explained results” (beta: 

0.46, p=0.002). Discrimination was negatively associated with PWB (beta: −0.62, p=0.003).

When we added interactions of race/ethnicity and IPC domains to the final model (data not 

shown), the interactions of Asian race with “elicited concerns” and discrimination were 

statistically significant, indicating differential effects of these two IPC domains on Asian 

versus white women’s PWB. In race-stratified models (data not shown), among white 

women, “elicited concerns” was positively associated with PWB (beta: 1.03, p<0.0001), and 

discrimination was not statistically significantly associated with PWB (beta: −0.06, p=0.88). 

Among Asian women, “elicited concerns” was negatively associated with PWB, although 

the association did not reach statistical significance (beta: −1.05, p=0.07). Discrimination 

had a strong and negative association with PWB for Asian women (beta: −1.41, p=0.005). 

The interaction of black race with “elicited concerns” was also significant. Among black 

women, this domain was not statistically significantly associated with PWB (beta: −0.73, 

p=0.32).

Secondary Analysis Examining Relationships between Race/Ethnicity, Patient-Physician 
Interactions, and PWB at Six Months

Supplemental Table 4 presents associations of race/ethnicity and covariates with physical 

well-being (PWB) at six months, among the 2,740 women who completed a six-month 

follow-up assessment. In a univariate regression model of race/ethnicity and PWB score 

assessed at six-month follow-up (step 1), Hispanic-white PWB differences were similar to 

differences observed at baseline (beta: −1.88, p<0.0001). Black-white differences were 

larger at 6 months than at baseline (beta: −2.09, p<0.0001) and Asian-White differences 

were smaller than at baseline (beta: −0.93, p=0.003). Consistent with our baseline analysis, 

adjustments for demographic and health characteristics (step 2) somewhat attenuated 

differences in six-month PWB for all racial/ethnic minority groups (beta, black: −1.30, 

p=0.002; beta, Hispanic: −0.83, p=0.02; beta, Asian: −0.23, p=0.46). However, unlike in the 

baseline analysis, a black-white difference in PWB score of greater than one point persisted 

after adjustment for health and demographic factors. Also different from the baseline 

analysis, English language was strongly negatively associated with PWB score (beta: −1.95, 

p=0.0008). In the models including IPC domains (step 3), Asian-white differences in six-

month PWB were nearly eliminated (beta: 0.23, p=0.47). Black-white differences were also 

substantially attenuated, although a statistically significant difference remained, and 

Hispanic-white differences were relatively unchanged (beta, black: −0.99, p=0.02; beta, 

Hispanic: −0.70, p=0.001). As in the baseline analysis, “elicited concerns” was significantly 

associated with six-month PWB score (beta: 0.76, p<0.0001), as was lack of clarity (beta: 

−0.30, p=0.04).

When we added interactions of race/ethnicity and IPC domains to the final six-month PWB 

model (data not shown), the interaction of black race and the “lack of clarity” domain was 

statistically significant, indicating that unclear communication may differentially impact 

PWB for black compared to white women. In race- stratified models (data not shown), 

among white women, “lack of clarity” was not statistically significantly associated with 
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PWB (beta: −0.20, p=0.23). Among black women, “lack of clarity” was strongly negatively 

associated with PWB (beta: −2.35, p=0.003; data not shown).

Discussion

Within a cohort of women recently diagnosed with breast cancer, we observed unadjusted 

racial/ethnic differences in baseline and six-month follow-up PWB that approached or 

exceeded the FACT-B’s minimally important difference of two points16 for all racial/ethnic 

minority groups. We also observed racial/ethnic differences in women’s perceptions of their 

interactions with providers. Results of our step-wise regression analysis suggest that racial/

ethnic differences in PWB were partly explained by demographic and health factors for 

women in all minority groups. Patient-provider interactions helped to explain PWB 

differences for Asian women and, to a lesser extent, for black women.

Based on our results, patient-provider interactions may represent a modifiable factor 

contributing to Asian-white differences in PWB and therefore, could be a potential target for 

interventions to improve the symptom management experiences of Asian women with breast 

cancer. It is important to note, however, that at KPNC and in general, Asian women with 

breast cancer represent a heterogeneous group with respect to ethnicity and nativity. In our 

sample, Asian women were predominantly Filipina (38%) or Chinese (37%), and 75% of 

Asian women were born outside of the U.S. (compared to 9% of white patients, 5% of black 

patients, and 42% of Hispanic patients). Given that most Asian women in our sample were 

not born in the U.S., it seems likely that cultural differences between Asian women and their 

providers may partly explain our results.17 Future research should explore the 

communication needs and preferences of specific patient sub-groups of Asian patients with 

cancer. The feasibility/acceptability of interventions that support culturally sensitive 

communication between oncology providers and Asian patients with breast cancer 

represents another important area for future inquiry.

We also observed that black-white differences in baseline PWB were slightly attenuated by 

the inclusion of IPC domains. This suggests that, although patient-provider interactions may 

contribute somewhat to baseline PWB differences for black patients, other factors not 

captured by our analysis are relevant. Given that the inclusion of IPC domains minimally 

impacted Hispanic-white differences in PWB, unmeasured factors are also likely important 

for this group. For example, black and Hispanic women were more likely than Asian or 

white women in our sample to be low-income and to have low educational attainment. They 

also had higher incidence of more advanced (stage III-IV) breast cancer. Being of lower 

socio-economic status and/or experiencing more advanced illness may result in competing 

social and health concerns that could render symptom management needs secondary, 

resulting in necessary supportive care being delayed or forgone. In addition, research 

suggests that black and Hispanic women rely heavily on faith-based and community support, 

which, relative to provider support, may play an equally important or larger role in 

impacting the cancer care experiences of women in these minority groups.18–21

Our study has some limitations. For example, the IPC questionnaire did not ask patients to 

reflect on their interactions with oncologists specifically. Rather, the questionnaire referred 
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more generally to interactions with “your doctors over the past twelve months.” Because 

Pathways participants were recently diagnosed with breast cancer and completed the IPC 

survey in the context of a breast cancer study, we expect that, in general, women’s responses 

reflected their experiences interacting with oncologists. However, it is possible that women 

answered these questions relative to their interactions other providers, for example primary 

care providers, who may not in be involved in cancer-related symptom management. 

Relatedly, we were not able to account for patient-physician racial/ethnic concordance, or 

the length of the patient-physician relationship, which could modify the relationships 

between race, perceived interactions with providers, and PWB. We also lacked measures of 

acculturation, which may help to explain some of the racial/ethnic differences in perceived 

interactions that we observed between Asian and white patients. 17

In conclusion, our results demonstrate a need to improve both the patient-physician 

communication and symptom management experiences of racial/ethnic minorities with 

breast cancer. Efforts to improve minority patients’ experiences of interacting with 

physicians – specifically by fostering feelings of respect and inclusion versus discrimination 

– may hold promise for helping to address disparities in symptom management. In addition 

to implementing routine symptom monitoring for all patients with cancer using validated 

patient-reported outcome tools, interventions that aim to address disparities should also 

consider evaluating culturally sensitive approaches to communicating with patients who are 

racial/ethnic minorities. Altogether, these next steps show promise to help improve the 

cancer care experiences of all patients regardless of race/ethnicity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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