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Abstract

Background: Oncology settings increasingly use patient experience data to evaluate clinical 

performance. Given that older patients with hematologic malignancies are a high-need and high-

risk population, this study examined factors associated with patient-reported health care 

experiences during the first year of their cancer diagnosis.

Methods: Cross-sectional study using the 2000–2015 SEER-CAHPS® data to examine patient 

experiences of Medicare enrollees with a primary diagnosis of leukemia or lymphoma. The 

primary outcomes were three CAHPS assessments: overall care, personal doctor and health plan 

overall. We estimated case-mix adjusted and fully adjusted associations between factors (i.e., 

clinical and sociodemographic) and the CAHPS outcomes using bivariate statistical tests and 

multiple linear regression.

Results: The final sample included 1,151 patients, with 431 diagnosed with leukemia and 720 

diagnosed with lymphoma (median time from diagnosis to survey 6 months). Patients who 

completed the survey further apart from the diagnosis date reported significantly higher adjusted 

ratings of care overall (p=.008) than those closer to diagnosis. American Indian/Alaska Native, 

Asian, and Pacific Islander patients had lower adjusted ratings of care overall (p= .003) than Non-

Hispanic White patients. Multimorbidity was significantly associated with higher adjusted 

personal doctor ratings (p=.003).

Conclusions: Unfavorable patient experience ratings among vulnerable and under-represented 

older adults diagnosed with hematologic malignancies warrant targeted efforts to measure and 
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improve care quality. Future measurement of experiences of cancer care soon after diagnosis, 

coupled with careful sampling of high-priority populations, will inform oncology leaders and 

clinicians on strategies to improve care for high-risk, high-cost populations.

Precis:

Racial minority patients with hematologic malignancies reported worse experiences with health 

care and clinicians than white patients. Targeted efforts are needed to address shortfalls in the 

quality of cancer care and refine policy-relevant uses of patient experience outcomes.
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Introduction

Leukemia and lymphoma, malignant neoplasms of the hematopoietic system, will account 

for approximately 176,000 cancer diagnoses in the US every year.1 Principally a disease of 

older adults, the median age of diagnosis is 64 years.2 Treatment regimens for hematologic 

malignancies in older adults include systemic, high-dose chemotherapy with or without 

radiotherapy and immunotherapy (e.g., Rituximab for chronic lymphocytic leukemia [CLL] 

or non-Hodgkin lymphoma).3,4 Problems arise during active cancer treatment from unmet 

information needs, delays in accessing care, and limited social assistance.5,6 The potential 

for patient harm during treatment of hematologic malignancies is notable; 5-year survival 

rates are generally poor, chemotherapy agents frequently bear irrevocable toxicities, and 

treatments are difficult to coordinate efficiently across multiple health care providers.7 

Furthermore, pitfalls in quality of care are difficult to address due to limited data on the 

patient-reported health care experiences, especially among the hematologic malignancy 

population.

Patient-centeredness is a core pillar of health care quality, which emphasizes soliciting the 

patient’s preferences and values during care delivery.8 Patient-centeredness is a relatively 

understudied outcome measure in cancer care quality research, despite the plan by the 

Centers for Medicare & Medicaid Services (CMS) to withhold payments to hospitals with 

subpar patient experience scores.9 Furthermore, many hospitals and cancer centers tie 

favorable patient experience ratings to clinicians’ financial incentives. Clinicians, scientists, 

and policy-makers universally recognize the important of a patient-centered health care 

delivery environment to achieve high-value cancer care.10 To our knowledge, few systematic 

investigations have examined the patient experiences of adults diagnosed with hematologic 

malignancies.

Accordingly, the purpose of this study was to examine factors influencing patient 

experiences in care during the first year of diagnosis in older adults diagnosed with leukemia 

and lymphoma. We hypothesized that subjects from under-represented backgrounds, those in 

the acute phases of treatment, and those diagnosed with leukemia (versus lymphoma) would 

report less favorable experiences of care.
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Methods

Study design and setting

This study was a cross-sectional analysis of existing data from the National Cancer Institute 

(NCI) Surveillance, Epidemiology and End-Results and Consumer Assessment of 

Healthcare Providers and Systems (SEER-CAHPS) linked resources. The SEER-CAHPS 

resource prepared data from participants in the National Cancer Institute’s SEER registry in 

addition to their Medicare enrollment data and any completed Medicare CAHPS patient 

experience surveys.11 Briefly, population-based registries in the SEER program collected 

and received health data from patients diagnosed with cancer at hospitals, ambulatory 

settings and other clinics within an entire state or metropolitan area.12

The study’s conceptual framework was derived from Andersen and Aday’s behavioral model 

of health care utilization.13 The framework posited that individual characteristics and 

exposures to health care interventions during care for cancer would influence the health care 

experiences reported by patients. The institutional review board of the authors’ university 

deemed the study exempt from human subjects’ approval.

The SEER registry collected detailed tumor and demographic variables from participants 

who received care at participating cancer centers in registry areas. As of 2019, the SEER 

registries covered geographic areas with approximately 107 million people (34.6% of the US 

population), comparable to the general US population in measures of socioeconomic status 

(i.e., poverty and education), race, and ethnicity.12

The CMS uses several survey instruments, with standardized protocols for collection and 

analysis, to examine individuals’ experiences with health care professionals, systems, and 

health plans.14 For this study, the Medicare CAHPS survey assessed domains of experience 

with care from health care professionals, systems, and insurance plans. Domains of the 

Medicare CAHPS survey were grouped into two categories: global ratings (i.e., one-item 

assessments of a single construct) or subscale measures (i.e., composite scores of multiple 

items).15

Participants

We included patients enrolled in Medicare Fee-for-Service (FFS) and Medicare Advantage 

(MA) plans with a primary (i.e., first cancer) diagnosis of leukemia or lymphoma. 

Additional eligibility criteria required that enrollees were at least age 65 at the time of 

diagnosis and the year of diagnosis was 2000–2015. We included cases if enrollees 

completed the survey in the first twelve months of the primary cancer diagnosis. The final 

sample contained 1,151 eligible cases. Figure 1 displayed the eligibility criterion flow 

diagram.

We considered cases ineligible for complete case analysis if the survey contained missing 

items on the global ratings of care overall, personal doctor overall, or health plan overall. 

Therefore, we excluded 219 cases (19.0%) from the global rating of care model, 240 cases 

(20.8%) from the personal doctor overall model, and 110 cases (9.5%) from the health plan 

overall model.
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Measures

The Medicare CAHPS survey was the primary patient instrument. CMS distributes CAHPS 

surveys in English, Spanish, and Chinese language versions. Historically, the Medicare 

CAHPS survey does not yield an exceptional response rate despite using a mixed modal 

approach (i.e., mail and telephone survey recruitment). The median annual Medicare 

CAHPS response rate from 2000–2015 for Medicare Advantage surveys was 63.25% (IQR 

33.6) and 56.3% for Fee-for-Service surveys (IQR 25.2).15 Prior investigations reported 

statistically significant differences in global ratings at approximately 10% (i.e., less than a 1-

unit difference) with robust, large sample sizes.16,17 We compared the adjusted CAHPS 

outcomes by covariate to understand substantive significance (i.e., clinically-meaningful 

difference) and not solely statistical significance.18

CAHPS Global Ratings.—The primary outcome measures were the CAHPS global 

ratings of care overall, personal doctor, and health plan. These variables measured enrollees’ 

perceptions of their health care, personal doctor, and health plan each with 11-point scales. 

The recall period for the global ratings was over the last six months. The items were scored 

on a “0” to “10” scale, which a score of “10” represented “best care possible” and a score of 

“0” meant “worst care possible”. Satisfactory psychometric performance and clinical face 

validity were previously demonstrated in the context of cancer care.19,20

CAHPS composite scales.—The secondary outcome measures were three composite 

scores of the CAHPS survey (i.e. subscales): patient communication with physicians (i.e., 

“doctor communication”), getting care quickly, and getting needed care. From our data, the 

subscale internal consistency reliability Cronbach’s alpha coefficients for doctor 

communication, getting care quickly, and getting needed care were .88, .59, and .57, 

respectively. Previous analyses from the CMS found more favorable scale reliabilities.20

The doctor communication scale (four items) asked enrollees how their physician explained 

things clearly, listened carefully, showed respect, and spent enough time with them. The 

getting care quickly scale (three items) asked enrollees how often they received care as soon 

as needed when sick or injured, and received non-urgent appointments as soon as needed. 

The getting needed care scale (four items) asked enrollees how often it was easy for them to 

receive appointments with specialists, and obtain the care, tests, or treatments they needed 

through their health plan.

The scales were scored with a four-point scale (Never, Sometimes, Usually, Always), with 

one indicating “Never”, and four indicating “Always”. We used a linear mean scoring 

approach to transform the scale measures to a continuous scale from “0” to “100”, which 

“0” represented the worst possible rating and “100” the best possible rating.

Baseline variables.—Measures obtained from the SEER Patient Entitlement and 

Diagnostic Summary File (PEDSF) included: age, tumor histology,21 race/ethnicity, sex, 

month and year of diagnosis, and urban/rural status. Measures obtained from the CAHPS 

dataset included case-mix adjustment variables: age, education level, general health status, 

mental health status [Likert scale, excellent to poor], received help responding, proxy 

answered survey questions, Medicaid dual eligibility (yes/no), low income subsidy, Chinese 
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language. Additional variables were: months from the first survey to diagnosis; plan survey 

type (FFS or MA); percentage of census tract in poverty; and number of comorbid health 

conditions excluding cancer (MA only). Using the tumor histology codes, we created a risk-

adjustment measure for disease severity if the leukemia diagnosis was an acute leukemia, 

and if the lymphoma diagnosis was T-cell lymphoma, natural killer cell lymphoma, and 

peripheral T-cell lymphoma. We identified cases of patients diagnosed with both leukemia 

and myelodysplastic syndrome (MDS) and in the higher-risk group.

Statistical analyses

We compared the percentages of patients in various demographic and clinical subgroups 

with χ² tests. Bivariate analyses with the CAHPS case-mix adjustment compared the means 

of the CAHPS global ratings by the months of cancer diagnosis at time of survey, Medicare 

enrollment type and other covariates with one-way ANOVA. We used the alpha 0.05 level of 

significance for all statistical tests. We managed the datasets with SAS 9.4 (Cary, NC) and 

performed all analyses in Stata version 15 (College Station, TX).

We accounted for missing values of covariates and secondary outcomes deemed missing 

completely at random with multiple imputations procedures.22 Two hundred imputations 

were performed. The analytic software omitted the following cases and variables from the 

imputed dataset due to collinearity: Hispanic ethnicity, those who lived alone, and answered 

the survey through a proxy. We examined the model fit with the average relative increase in 

variance for imputed regressions and the r2 estimate for complete case models. As a 

sensitivity analysis, we examined the linear models with complete case data to assess the 

reliability of the imputations.

Results

Patient Characteristics

Table 1 displays patient demographic, clinical and social characteristics by primary tumor 

type. Of the 431 patients diagnosed with leukemia, 211 (18.3% total sample) were 

diagnosed with CLL and 109 (9.5%) with acute myeloid leukemia (AML). Of the 721 

patients diagnosed with lymphoma, 681 were diagnosed with non-Hodgkin lymphoma 

(59.2%). The sample comprised primarily of Non-Hispanic Whites (86.8% of leukemia 

cases, 86.2% of lymphoma cases) with no comorbidity (74.5% of leukemia cases, 73.6% of 

lymphoma cases).

Patients completed surveys most frequently between 8 to 12 months after their diagnosis 

(35.4% patients with leukemia, 38.6% with lymphoma, median time from diagnosis to 

survey 6 months). Twelve patients (1%) completed the survey in Spanish; no respondents 

completed the survey in Chinese.

Global Ratings of Care, Personal Doctor, and Health Plan and CAHPS scales

The global ratings of care and personal doctor varied significantly depending on when 

patients completed the survey during the first year of diagnosis, shown in Table 2.
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We observed significant case-mix adjusted differences in the mean global rating of care 

overall among racial and ethnic groups (p=.0003). The case-mix adjusted mean rating of 

care overall among Non-Hispanic American Indian/Alaska Native, Asian, and Pacific 

Islander patients was 8.2 (7.7–8.8), 8.4 (7.8–9.0) among Non-Hispanic Black patients, and 

8.8 (8.5–9.1) among Non-Hispanic White patients.

We observed significant case-mix adjusted differences in the global rating of care overall 

(p=.02) by Medicare enrollment type (Table 3), but no significant differences in the other 

CAHPS measures. We observed no significant differences in the primary and secondary 

outcome measures by primary tumor type.

Factors associated with patient experiences

In preliminary unadjusted regression models, we found a significant and positive association 

between CAHPS scales and global ratings of care, personal doctor (p< .001 for each). This 

further demonstrated the convergent construct validity of the doctor communication, getting 

care quickly, and getting needed care scales with the global ratings. Therefore, we built new 

models to examine the CAHPS scales as outcome variables instead of covariates.

In fully adjusted models, completing the survey 8 to 12 months after diagnosis compared to 

0 to 3 months was associated with a higher global rating of care (β .39, p= .008), see Table 

4. Compared to Non-Hispanic Whites, American Indian/Alaska Native, Asian, and Pacific 

Islander patients had lower adjusted ratings of care overall (β −.73, p=.003), see Figure 2.

Each additional comorbidity (β .26, p=.003), as well as being dually eligible for Medicaid 

(β .43, p=.03), was significantly associated with a higher adjusted personal doctor rating. 

Favorable general health status was associated with significantly higher ratings of the health 

plan (p<.01) and doctor communication (p<.01).

In sensitivity analyses with complete cases only, we found no major differences in the 

direction or magnitude of regression coefficients.

Discussion

We found variations in perceptions of health care and interactions with providers among 

older adults diagnosed with hematologic malignancies in this secondary analysis of SEER-

CAHPS data. After adjusting for known contributors to favorable health care experiences,
23,24 ratings of care were more favorable in patients diagnosed with leukemia and lymphoma 

for greater than 8 months. In the context of hematologic cancer treatment, the first three 

months represent the acute treatment phase with multiple exposures to health care settings 

and personnel for myelosuppressive systemic therapy and potentially external beam 

radiation.25 Compared to solid tumors, hematologic cancer treatment for older adults usually 

requires chemotherapy with greater potential for myelotoxicity if the malignancy is of an 

acute or chronic leukemia morphology,26 or if lymphoma tumor burden is high.27 Along 

these lines, it is possible patients died earlier on and could not complete the survey given the 

high mortality of specific tumor sub-types in the first months of therapy (e.g., acute 

leukemia, T-cell lymphoma, and Burkitt lymphoma).28 This implication highlights the 
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gravitas of delivery of care in this population and the need to capture patients’ voices early 

on to better understand experiences of care, preferences, and subsequent outcomes (e.g., 

what went wrong – patient factors, health system factors, physician factors, etc.).

Compared to previous research in patients diagnosed with solid tumors,29 our study 

observed lower unadjusted mean ratings on the getting care quickly scale, approximately a 

10-point difference. It is important to note that diagnosis of hematologic malignancies are 

frequently delayed in older adults due to problems with oncology referrals, limited 

knowledge of hematologic pathologies among primary care providers, and masking of 

symptoms due to comorbidities.30,31 Findings from our study underscore the needed 

integration of geriatricians into routine care, given the critical role of geriatric assessments in 

clinical management of older patients with hematologic malignancies.32 Reduced intensity 

treatments, compared to the standard of care, may be preferred for older patients with a 

higher physiologic age and multiple comorbidities.33

Although we observed significant, albeit modest, differences in the overall experience of 

care in a relatively homogenous sample, this is a needed area of methodologic improvement 

in future patient experiences in cancer care research. Our findings were consistent with other 

literature showing that predictors of CAHPS item response and non-extreme value response 

(i.e., not “0” or “10”) included age younger than 70 years, non-Hispanic White race and 

ethnicity, and high education levels.34,35 We suspect that increased cases of Hispanics and 

non-White patients in this study would still identify a significant, negative relationship 

between race and ethnicity and global ratings, consistent with other SEER-CAHPS findings.
36,37

The relationship between favorable patient experiences and hospital performance in surgical 

quality was studied previously, which showed a significant relationship between favorable 

patient experiences (i.e., HCAHPS measures) and mortality, failure to rescue, and minor 

surgical complications.38 Patient experience outcomes are currently used for public 

reporting and evaluating clinical performance (i.e., value-based purchasing).14,39 Our 

findings suggest that implementation of instruments targeted for cancer care (i.e., the 

CAHPS Cancer Care survey)40 should be administered in the acute treatment phases to 

capture health care delivery during clinically-important periods. Oncology practice leaders 

may find more clinically useful approaches of capturing objective measures of patient-

clinician communication and receiving timely care while mitigating survey response bias, 

such as clinician audit and feedback and focus groups with patients.

This study has several limitations worthy of comment. Due to the cross-sectional design of 

the study, the relationship between variables should be interpreted as associations and not 

causal relationships. Low internal consistency reliability for the getting care quickly and 

getting needed care scales in our data were an unavoidable limitation, however CMS found 

better estimates of scale reliability in plan-level analyses. The annual Medicare-CAHPS 

response rates have declined below 50% since 2011,15 the CAHPS program considered this 

satisfactory for a nationally-distributed survey.41 Barriers to CAHPS mixed-mode survey 

response perhaps included increased time demands of the average citizen and growth in 

unsolicited telephone calls with caller identification, resulting in call blocking.42 Finally, the 
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Medicare CAHPS survey is intended to measure experiences of general health care in 

Medicare beneficiaries; survey items were not developed to reflect cancer care. Recognizing 

these limitations, the SEER-CAHPS linked resources allowed for a feasible investigation 

into health care experiences during the first year of diagnosis in older adults diagnosed with 

leukemia and lymphoma.

To the authors’ knowledge, this is the first registry-based investigation into factors 

associated with favorable patient experiences among older adults diagnosed with 

hematologic malignancies. Our findings provide important methodological and clinical 

practice considerations. Experiences with care and physicians varied significantly during the 

first year of a hematologic cancer diagnosis. There is room for improvement in measuring 

patient experiences with care during cancer treatment trajectories, notably in terms of 

sample selection and temporality of survey administration. Using patient experiences to 

improve the highest-risk and highest-cost treatment phases will benefit quality, equity and 

clinical outcomes in the long term by transforming care towards a more robust, patient-

centered paradigm.
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Figure 1. 
Eligibility criteria flow diagram.
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Figure 2. 
Fully adjusted regression estimates with 95% confidence intervals for the “Care” and 

“Doctor” CAHPS global rating models.
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Table 1.

Characteristics of CAHPS respondents diagnosed with leukemia and lymphoma.

Diagnosis

Leukemia (n=431) Lymphoma (n= 720)

Characteristic No. (%) No. (%)
p-value

a

Age at diagnosis .32

 65–69 68 (15.8) 138 (19.2)

 70–74 112 (26.0) 160 (22.2)

 75–79 97 (22.5) 171 (23.8)

 80–84 80 (18.6) 144 (20.0)

 85+ 74 (17.1) 107 (14.8)

Sex <.001

 Male 249 (57.7) 331 (45.9)

 Female 182 (42.3) 389 (54.1)

Race/Ethnicity <.01

 Non-Hispanic White 374 (86.8) 621 (86.2)

 Non-Hispanic Black 28 (6.5) 27 (3.8)

 Hispanic and Non-Hispanic American Indian/Alaska Native, Asian, Pacific 
Islander

29 (6.7) 72 (10.0))

Education .03

 8th grade to high school 80 (18.6) 178 (24.7)

 High school graduate or GED 115 (26.7) 216 (30.0)

 Some college or higher 208 (48.3) 283 (39.3)

 Unknown 28 (6.4) 43 (6.0)

SEER region at diagnosis .30

 Northeast 85 (19.7) 126 (17.5)

 Midwest 35 (8.1) 54 (7.5)

 South 73 (17.0) 154 (21.4)

 West 238 (55.2) 386 (53.6)

Comorbidity count** .49

 0 321 (74.5) 530 (73.6)

 1 69 (16.0) 132 (18.3)

 2+ 41 (9.5) 58 (8.1)

Time from diagnosis to survey, months .01

 0–3 152 (32.3) 196 (27.2)

 4–7 122 (28.3) 246 (34.2)

 8–12 157 (36.4) 278 (38.6)

General health status .63

 Excellent, very good, good 287 (66.6) 501 (69.6)

 Fair/poor 131 (30.4) 194 (26.9)

 Unknown 13 (3.0) 25 (3.5)

Mental health status .22
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Diagnosis

Leukemia (n=431) Lymphoma (n= 720)

Characteristic No. (%) No. (%)
p-value

a

 Excellent, very good, good 348 (80.7) 594 (82.5)

 Fair/poor 45 (10.4) 57 (7.9)

 Unknown 38 (8.9) 69 (9.6)

Urban/rural residency at diagnosis .65

 Big Metro, Metro, Urban 408 (94.7) 666 (92.5)

 Less Urban, Rural 23 (5.3) 54 (7.5)

Did a proxy help complete survey .98

 No 309 (71.7) 514 (71.4)

 Yes 55 (12.8) 91 (12.6)

 Unknown 67 (15.5) 115 (16.0)

Medicaid dual eligibility .84

 No 393 (91.2) 654 (90.8)

 Yes 38 (8.8) 66 (9.2)

Medicare advantage indicator .73

 FFS type or PDP 184 (42.7) 300 (41.7)

 MA type 247 (57.3) 420 (58.3)

Disease severity indicator <.001

 No 267 (62.1) 673 (93.5)

 Yes 164 (37.9) 47 (6.5)

Percentage of census tract in poverty .17

 0–<5% poverty 115 (26.7) 190 (26.3)

 5–<10% poverty 131 (30.4) 183 (25.4)

 10–<20% poverty 123 (28.5) 243 (33.8)

 20–100% poverty 62 (14.4) 100 (13.9)

Abbreviations: CAHPS, Consumer Assessment of Healthcare Providers and Systems Survey; GED, general education development; SEER, 
surveillance epidemiology end-results registry.

a
Pearson Chi-square test p-value.
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Table 2.

Case-mix adjusted mean CAHPS global ratings and scales by months of cancer diagnosis at survey 

completion.

Description Measure 0–3 months from 
diagnosis

4–7 months from 
diagnosis

8–12 months from 
diagnosis

p-value

Mean (95% CI)

Global rating, single item Care Overall 8.5 (8.2, 8.8) 8.6 (8.3, 8.9) 8.8 (8.5, 9.2) .001

Personal Doctor Overall 8.7 (8.4, 9.0) 8.6 (8.3, 8.9) 8.9 (8.7, 9.2) .02

Health Plan Overall 8.7 (8.3, 9.0) 8.7 (8.4, 9.0) 8.8 (8.5, 9.1) .003

Composite scale, multi-
item

Doctor Communication 88.3 (84.7, 92.0) 87.1 (83.6, 90.6) 87.8 (84.4, 91.1) .009

Getting Care Quickly 75.1 (70.2, 80.0) 70.0 (65.3, 74.8) 71.6 (67.1, 76.2) .14

Getting Needed Care 86.8 (82.5, 91.0) 86.6 (82.6, 90.7) 88.8 (84.9, 92.7) .39

Abbreviations: CAHPS, Consumer Assessment of Healthcare Providers and Systems Survey; CI, confidence interval.

Adjusted with CAHPS case-mix procedures.
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