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Abstract

Objective: To assess the association between the onset of the COVID-19 pandemic and change 

in low-value cancer services.

Study Design: In this retrospective cohort study, we used administrative claims from the 

HealthCore Integrated Research Environment, a repository of medical and pharmacy data from 

US health plans representing over 80 million members, between January 1, 2016, and March 31, 

2021.

Methods: We used linear probability models to investigate the relation between the onset of 

COVID-19 pandemic and 4 guideline-based metrics of low-value cancer care: 1) conventional 

fractionation radiotherapy instead of hypofractionated radiotherapy for early-stage breast 

cancer; 2) non-guideline-based antiemetic use for minimal-, low-, or moderate-to-high-risk 

chemotherapies; 3) off-pathway systemic therapy; and 4) aggressive end-of-life care. We identified 

patients newly diagnosed with breast, colorectal, and/or lung cancer. We excluded members who 

did not have at least 6 months of continuous insurance coverage and members with prevalent 

cancers.

Results: Among 204,581 patients, the mean [SD] age was 63.1 [13.2], 68.1% were female, 

83,593 (40.8%) had breast cancer, 56,373 (27.5%) had colorectal cancer, and 64,615 (31.5%) had 

lung cancer. The payer mix was 11.8% Medicare Advantage, 14.0% Medicare Supplemental, and 

74.1% Commercial non-Medicare. Rates of low-value cancer services exhibited minimal changes 

during the pandemic: conventional radiotherapy, adjusted percentage point difference 3.93 (95% 

CI 1.50 to 6.36); off-pathway systemic therapy, adjusted percentage point difference 0.82 (95% CI 

Corresponding Author: Ravi B. Parikh, MD, MPP, 423 Guardian Drive, Blockley 1102, Philadelphia, PA 19104, Fax: 215-615-5888, 
ravi.parikh@pennmedicine.upenn.edu. 

HHS Public Access
Author manuscript
Am J Manag Care. Author manuscript; available in PMC 2024 August 01.

Published in final edited form as:
Am J Manag Care. 2024 April ; 30(4): 186–190. doi:10.37765/ajmc.2024.89530.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



-0.62 to 2.25); non-guideline-based antiemetics, adjusted percentage point difference -3.62 (95% 

CI -4.97 to -2.27); aggressive end-of-life care, adjusted percentage point difference 2.71 (95% CI 

-0.59 to 6.02).

Conclusions: Low-value cancer care remained prevalent through the pandemic. Policymakers 

should consider changes to payment and incentive design to turn the tide against low-value cancer 

care.

Precis:

Among adults with newly diagnosed cancer, rates of low-value cancer services persisted 

throughout the pandemic in areas ranging from peri-diagnosis imaging to end-of-life care.
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Introduction

Low-value health care services confer costs and risks to patients that exceed their benefits.

(1) The importance of low-value services in US health care has been demonstrated by 

several lines of research outside of cancer care, and low-value health care has been a 

frequent target of performance-based measures from alternative payment models.(2–4) 

Studies have demonstrated how specific tests or treatments fail to produce health gains 

warranting their costs or adverse effects; many such services have been highlighted by 

medical specialty societies through the Choosing Wisely initiative.(5)

Low-value services are prevalent in cancer care, with rates of certain metrics such as 

bone scans in low-risk prostate cancer and tumor markers in non-metastatic breast cancer 

reaching over 50%.(6) In 2020, the onset of the COVID-19 pandemic caused a dramatic 

shift in cancer care delivery in an effort to reduce the risks of exposing patients with 

cancer to health care settings.(7) During this period of disruption, it is possible that 

health systems and clinicians seized the opportunity to reduce the use of lower-value 

services because of the potential for increased visits and hospitalizations to spread the 

virus among vulnerable populations.(8) Alternatively, clinicians may have preferred to use 

greater low-value therapeutics – including off-pathway supportive care medications and 

systemic therapies – to avoid patients receiving clinic-based infusional therapy. However, 

prior evidence suggests that considerable avoidance of cancer therapy during the pandemic 

with relatively minimal transition to oral chemotherapies, arguing against this hypothesis.

(9,10)

We investigated the relation between the onset of COVID-19 pandemic and changes in 

several metrics of low-value cancer care. We hypothesized that the COVID-19 pandemic 

resulted in decreased provision of low-value cancer care. The rationale for this hypothesis 

was an assumption that health systems and patients would have sought to minimize potential 

COVID-19 exposure for vulnerable patients with cancer and thus decreased utilization of 

services that may be unnecessary during the pandemic. Furthermore, we would expect 
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that any practice changes induced by the pandemic would be magnified among low-value 

practices, which may be marginal and thus more likely to change. We define low-value care 

using population-based metrics based on clinical guidelines, as per other studies outside of 

cancer care.(11,12)

Methods

Design

This retrospective cohort study examined trends in low-value care metrics for cancer patients 

using a large database of commercial insurance claims. The study was exempt from the 

primary institution’s institutional review board approval because it involved a limited study 

database with masked identifiers.

Data sources

We used administrative claims and health plan enrollment data from the HealthCore 

Integrated Research Environment for information on diagnoses, use of cancer treatment, 

costs, comorbidities, and rendering clinician identifiers. The HealthCore Integrated Research 

Environment is a repository of medical and pharmacy claims data for approximately 80 

million geographically diverse members enrolled in individual, employer-sponsored, and 

Medicare Advantage plans starting in 2006. In 2016, the HealthCore Integrated Research 

Environment covered 6.6% of adults (≥20 years) in the United States.

Study sample

We identified enrollees in the health plans aged 18 years or older in fully insured or self-

insured plans who had a new diagnosis of breast, colorectal, or lung cancer between January 

1, 2016, and March 31, 2021. We identified new cancers using International Classification of 
Diseases, Ninth Revision or International Statistical Classification of Diseases and Related 
Health Problems, Tenth Revision diagnosis codes for breast, colorectal, or lung cancer 

(see Supplementary Table 1 in the Appendix for all diagnostic and procedure codes). We 

required members to have at least 6 months of continuous insurance coverage prior to initial 

cancer diagnosis date and excluded those who did not have at least 6 months of continuous 

coverage. We excluded cancers that had been previously diagnosed because it is difficult 

to ascertain prevalence of low-value cancer care practices across a heterogeneous cohort 

that may have received previous lines of therapy and be at different points in their cancer 

course. To exclude prevalent cancers and isolate incident cases, we excluded individuals 

who had any diagnosis code for an eligible cancer in the 6 months prior to incident 

index cancer diagnosis between 2016 and 2021. We further identified eligible populations 

for each low-value care outcome analysis as per published guidelines (see Supplementary 

Tables 1-2), such that each analysis for each low-value care outcome contained a different 

denominator of eligible patients. Baseline patient characteristics were measured during the 

6-month period prior to diagnosis.

Low value care outcomes

The primary outcome for all analyses was receipt of low-value cancer care, defined as the 

percent of eligible patients per period who received a low-value service. Although there 
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are no consensus definitions of low-value care in oncology care, we included published 

metrics from guideline bodies or peer-reviewed literature. These measures spanned across 

the cancer care continuum, from diagnosis to treatment to survivorship and end-of-life. 

We intentionally did not include metrics of cancer screening since the pandemic’s impact 

on declining cancer screening has been well-described.(13,14) Low-value care measures 

were identified from the American Society of Clinical Oncology and American Society 

for Radiation Oncology Choosing Wisely campaigns (15,16), the Hutchinson Institute 

for Cancer Outcomes Research (17), Anthem’s Cancer Care Quality Program treatment 

pathways (18), NCCN guidelines (19), and peer-reviewed literature on low-value antiemetic 

use (20). We defined four measures of low-value cancer care spanning the cancer care 

continuum (Supplementary Table 2): 1) conventional fractionation radiotherapy instead 

of hypofractionated radiotherapy for early-stage breast cancer only (15); 2) non-guideline-

based antiemetic use for minimal-, low-, or moderate-to-high-risk chemotherapies across 

breast, colorectal, and lung cancers (16,19,20); 3) off-pathway systemic therapy across 

breast, colorectal, and lung cancers (18); and 4) aggressive end-of-life care (chemotherapy 

in the last 14 days of life, multiple emergency department visits in the last 30 days 

of life, intensive care unit utilization in the last 30 days of life, hospice initiation ≤3 

days before death, and/or no hospice receipt before death) across breast, colorectal, and 

lung cancers (17). We intentionally chose measures of low-value care that involved both 

additional healthcare encounters (e.g. conventional radiotherapy, aggressive end-of-life 

care) and selection of lower-value diagnostics or treatment without increased encounters 

(e.g. low-value antiemetics, off-pathway systemic therapy). We hypothesized that metrics 

reflecting increased encounters would disproportionately decrease, compared to other low-

value metrics, during the pandemic.

Covariates

We collected covariates for statistical adjustment including gender (male vs. female), 

age in years, Deyo-Charlson Comorbidity Index score, insurance type (Medicare 

Advantage, Medicare Supplemental, Commercial), geographic region (Northeast, Midwest, 

South, West), urban vs. rural domicile, and area-level socioeconomic status. Area-level 

socioeconomic status was specified as 1st quartile [lowest] to 4th quartile [highest], based 

on validated socioeconomic indicators such as median home value, median family income, 

the ratio of population below poverty, ratios of the population with less than high school 

education and at least 4 years of college, and unemployment rates, developed by the 

Agency for Healthcare Research and Quality applied to American Community Survey 

data.(21) For the conventional radiotherapy outcome, additional covariates (based on a 

prior study(22)) included service-site facility (office vs. outpatient facility), county-level 

radiation oncologist density, and a post-2018 indicator because ASTRO released guidance 

recommending hypofractionated radiotherapy for all patients with early-stage breast cancer 

at this time.

Statistical analysis

To verify the disruption in cancer care induced by the pandemic in this sample, we first 

described trends in cancer diagnosis rates. Linear probability models applied to patient-

month level data were then used to evaluate the association of the COVID-19 period with 
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each of the 4 low-value outcomes. The COVID-19 period was defined as March – December 

2020, owing to the initiation of many state stay-at-home orders in March 2020. All analyses 

included a month fixed effect to account for seasonality, a linear time trend to account for 

secular changes in the outcome over time, and were adjusted for the above covariates. Linear 

time trends were defined as the month entering the regressions (e.g. month 1, 2, 3, etc.) and 

we controlled for differential trends in the pre- and post-periods. The key regression terms of 

interest were an indicator for the COVID-19 period and an interaction between that indicator 

and a linear time trend. After conducting each linear regression model, we used the Stata 

margins command to calculate the marginal effect of the COVID-19 period; these calculated 

marginal effects provide adjusted estimates that incorporate changes in both the outcome 

level and changes in the linear temporal trend in the outcome during the COVID-19 period. 

All analyses were conducted using Stata v16.1 (Stata Corp, College Station, TX). Statistical 

significance was set at 0.05 and all tests were two-sided.

Results

Among 204,581 members (mean [SD] age 63.1 [13.2], 68.1% female), 83,593 (40.8%) had 

breast cancer, 56,373 (27.5%) had colorectal cancer, and 64,615 (31.5%) had lung cancer 

(Table 1). The payer mix was 11.8% Medicare Advantage, 14.0% Medicare Supplemental, 

and 74.1% Commercial non-Medicare. We observed an initial steep decline in overall 

cancer diagnosis rates at the start of the COVID pandemic for all cancers that returned 

to baseline (Supplementary Figure 1). In unadjusted analyses, rates of low-value cancer 

care in the pre-COVID vs. COVID periods were: conventional fractionation radiotherapy 

(n=12,213): 22.1% vs. 9.4%; non-guideline-based antiemetics (n=81,315): 61.2% vs. 58.1%; 

off-pathway systemic therapy (n=41,487): 36.7% vs. 43.2%; aggressive end-of-life care 

(n=21,662): 75.7% vs. 73.3% (Figure 1). In adjusted analyses, the COVID period, relative to 

the pre-COVID period, was not associated with significant changes in off-pathway systemic 

therapy (adjusted percentage point difference 0.82, 95% CI, -0.62 to 2.25 pp, p=0.262) and 

aggressive end-of-life care (adjusted percentage point difference 2.71, 95% CI, -0.59 to 6.02, 

p=0.108) (Table 2). The COVID period was associated with an increase in conventional 

radiotherapy (adjusted percentage point difference 3.93, 95% CI, 1.50 to 6.36 pp, p=0.002), 

and a decrease in non-guideline-based antiemetics (adjusted percentage point difference 

-3.62, 95% CI, -4.97 to -2.27, p<0.001).

Discussion

Among adults with breast, colorectal, or lung cancer, the onset of the COVID-19 pandemic 

was not associated with consistent changes in low-value cancer care. Rates of low-value 

cancer services persisted throughout the pandemic. Importantly, utilization-related metrics 

(conventional radiation, aggressive end-of-life care) did not show declines compared to 

non-utilization metrics that reflected discretionary care decisions (e.g. non-guideline-based 

antiemetics). Indeed, conventional radiation had a strong declining secular trend prior to the 

pandemic that appeared to plateau during the pandemic.

Pre-pandemic evidence suggests substantial physician variation in low-value practice 

patterns among both primary care and oncology clinicians.(11,23,24) Our study suggests 

Parikh et al. Page 5

Am J Manag Care. Author manuscript; available in PMC 2024 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



that pandemic-related guidance to avoid unnecessary healthcare visits did not change 

low-value practice patterns of oncology clinicians. This is in line with prior evidence 

from smaller, limited-institution studies from outside of cancer, which suggest that 

pandemic-related disruptions did not meaningfully change metrics of hospice utilization 

near the end-of-life.(25) Of note, a national study among Medicare beneficiaries in 

2020 showed some decreases in low-value cancer screening, but increases in low-value 

opioid use – thus representing an inconsistent effect.(26) Another national study of 

several low-value care practices outside of oncology care showed a sharp decline in 

April 2020 that normalized by the end of 2020, in line with this study.(27) Our study 

runs counter to prevailing notions that the utilization shock induced by the pandemic 

would disproportionately decrease low-value services (7,8). Indeed, both low-value and 

non-low-value cancer services may have decreased proportionately during the pandemic. 

Additionally, we have previously demonstrated that, despite clinical guidelines suggesting 

avoidance of discretionary infusion-based therapies during the pandemic, the prevalence 

of transitions from infusional or injection therapies to oral therapies was minimal.(10) It 

is possible that utilization declines were countered by practices intentionally increasing 

low-value services to mitigate revenue losses during the pandemic; future studies should 

investigate this troubling possibility. Of note, while the pandemic was associated with 

statistically significant changes in two low-value metrics (conventional radiotherapy, non-

guideline-based antiemetics), the changes were <5 percentage-points in absolute value and 

were relatively low compared to the underlying prevalence of low-value care for each of 

these metrics; furthermore, these do not represent consistent effects, and thus we interpret 

these findings as not clinically impactful.

There are several limitations to our analysis. Claims-based analyses are unable to account 

for unmeasured patient-, provider-, practice-, or system-related factors that, if associated 

with the COVID pandemic, may have influenced our results. Thus, other factors may 

have impacted rates of low-value cancer care during the study period, though our analytic 

approach accounted for observed confounders, temporal trends, and unobserved confounders 

that were stable over time. Additionally, there is no consensus definition of low-value 

cancer care metrics after the point of cancer screening. While we chose several metrics that 

spanned the cancer care continuum, our selected metrics were not exhaustive. Greater efforts 

to define low-value cancer care practices are necessary. Finally, it is possible that certain 

low-value metrics such as low-value antiemetic use may be prone to measurement error 

because claims lack information on chemotherapy dosing. However, we assume that any 

measurement error be constant across time and not effected by COVID, such that comparing 

rates in post-covid to pre-covid would still be valid.

Oncology is a particular target of insurer efforts to curb expensive and potentially 

unnecessary health care services.(28) By definition, low-value cancer care poses additional 

costs and harms – including high out-of-pocket spending, medication side-effects, and care 

inconsistent with patient goals – to patients and the health care system, without meaningful 

benefits in patient outcomes. Thus, curbing low-value care represents an important policy 

priority given efforts to limit the costs of cancer care. Our study has implications for future 

strategies to curb low-value cancer care in oncology and beyond. Educational efforts, such 

as the American Board of Internal Medicine Choosing Wisely® campaign, and broad-based 
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payment reform, including the Centers for Medicare and Medication Innovation Oncology 

Care Model, have had limited success in substantially curbing low-value cancer care.(29–31) 

Given that rates of low-value cancer care were persistently high through a massive health 

care disruption like the pandemic, it is clear that low-value care is a persistent and difficult 

problem. Policymakers should consider more targeted changes to payment and incentive 

design to turn the tide against low-value cancer care.

Conclusions

Low-value cancer care remained prevalent through the pandemic. Policymakers should 

consider changes to payment and incentive design to turn the tide against low-value cancer 

care.
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Refer to Web version on PubMed Central for supplementary material.
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Take Home Points:

Among adults with newly diagnosed cancer, rates of low-value cancer services persisted 

throughout the pandemic in areas ranging from peri-diagnosis imaging to end-of-life 

care.

• Educational campaigns and payment reforms including the Centers for 

Medicare and Medication Innovation Oncology Care Model have had limited 

success in curbing low-value cancer care.

• The COVID-19 pandemic caused a dramatic decrease in health care 

utilization, leading many to suspect that low-value cancer services may 

decrease.

• We found that low-value care in areas ranging from cancer treatment, 

supportive care, and end-of-life care remained stubbornly high even during 

the height of stay-at-home orders in the US.

• Policymakers should consider more targeted changes to payment and 

incentive design to turn the tide against low-value cancer care.
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Figure 1. Unadjusted patient-level trends in receipt low-value cancer care metrics, January 2016 
to December 2020.
Source: HealthCore Integrated Research Environment.

Points represent monthly proportions of eligible patients who received low-value care 

measure in question. in the pre-COVID (January 2016 to February 2020) and COVID 

(March to December 2020) periods. Dotted lines represent March 1, 2020, which we defined 

as the beginning of the COVID pandemic period. Cohort refers to the eligible cohort for 

each measure.
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Table 1.

Demographic characteristics of the cohort

  Pre-COVID period (Jan 2016 – Feb 2020) COVID period (Mar 2020 – Dec 2020)

Number of members 103,765 13,351

Age, median (interquartile range) 60 (53–69) 59 (51–67)

Female (%) 75,167 (72%) 9,632 (72%)

Cancer type

Breast (%) 52,920 (51%) 6,809 (51%)

Colorectal (%) 22,721 (22%) 3,030 (23%)

Lung (%) 28,383 (27%) 3,479 (26%)

Urban domicile (%) 81,397 (78%) 10,363 (78%)

Region

Northeast (%) 17,847 (17%) 2,070 (16%)

Midwest (%) 25,761 (25%) 3,828 (29%)

South (%) 34,419 (33%) 4,638 (35%)

West (%) 24,867 (24%) 2,791 (21%)

Insurance type

Medicare (%) 18,980 (18%) 2,947 (22%)

Commercial (%) 84,785 (82%) 10,404 (78%)

Eligible populations in each low value metric

Conventional radiotherapy 10,123 2,090

Non-guideline based antiemetics 69,511 11,804

Off-pathway systemic therapy 35,924 5,563

Aggressive end-of-life care 19,566 2,096

Source: HealthCore Integrated Research Environment.

Notes: Number of members refers to the number of unique members identified across measures.
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