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The first year of the COVID-19 pandemic and health among
cancer survivors in the United States
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BACKGROUND: Cancer survivors represent a population with high health care needs. If and how cancer survivors were affected by the first
year of the coronavirus disease 2019 (COVID-19) pandemic are largely unknown. METHODS: Using data from the nationwide, population-
based Behavioral Risk Factor Surveillance System (2017-2020), the authors investigated changes in health-related measures during the
COVID-19 pandemic among cancer survivors and compared them with changes among adults without a cancer history in the United States.
Sociodemographic and health-related measures such as insurance coverage, employment status, health behaviors, and health status were
self-reported. Adjusted prevalence ratios of health-related measures in 2020 versus 2017-2019 were calculated with multivariable logistic
regressions and stratified by age group (18-64 vs. >65years). RESULTS: Among adults aged 18-64 years, the uninsured rate did not change
significantly in 2020 despite increases in unemployment. The prevalence of unhealthy behaviors, such as insufficient sleep and smoking,
decreased in 2020, and self-rated health improved, regardless of cancer history. Notably, declines in smoking were larger among cancer
survivors than nonelderly adults without a cancer history. Few changes were observed for adults aged >65years. CONCLUSIONS: Further
research is needed to confirm the observed positive health behavior and health changes and to investigate the role of potential mecha-
nisms, such as the national and regional policy responses to the pandemic regarding insurance coverage, unemployment benefits, and
financial assistance. As polices related to the public health emergency expire, ongoing monitoring of longer term effects of the pandemic
on cancer survivorship is warranted. Cancer 2022;128:3727-3733. © 2022 American Cancer Society.

KEYWORDS: cancer survivorship, coronavirus disease 2019 (COVID-19) pandemic, employment, health behaviors, insurance coverage, self-
reported health.

INTRODUCTION

The economic and health care disruptions caused by the coronavirus disease 2019 (COVID-19) pandemic have been
widespread in the United States. Cancer survivors, a population with high health care needs, are among the most vulner-
able."” If and how cancer survivors were affected by the pandemic are largely unknown. Using data from the nationwide,
population-based Behavioral Risk Factor Surveillance System (BRESS), we examined changes in multiple health-related
measures in 2020, the year when the COVID-19 pandemic was declared, among cancer survivors and compared them with
adults without a cancer history.

MATERIALS AND METHODS

BRESS is an annual houschold telephone survey that collects data about noninstitutionalized adults” health behaviors,
chronic health conditions, and health care access.”> We used 2017—2020 BRFSS data from all 50 states and the District
of Columbia. The response rates ranged from 45.9% to 49.9% in 2017-2020.> Cancer history was based on the self-
reported diagnosis of cancer other than skin cancer. Changes in demographic characteristics and the following self-reported
health-related measures before (2017-2019) and during (2020) the COVID-19 pandemic were compared between cancer
survivors and adults without a cancer history (see Table S1 for details of the measures): access to care (including noninsur-
ance and no usual source of care), unemployment, health behaviors (including insufficient sleep, obesity, physical inactiv-
,4 and unfavorable health status (including other than
“excellent” self-rated health® and frequent mental distress®). The timeframe for all measures referred to either the current
situation or the past 30 days. Adjusted prevalence ratios (PRs) and 95% confidence intervals (Cls) for health-related meas-
ures in 2020 versus 2017-2019 were calculated with multivariable logistic regressions controlling for sociodemographic

ity, current cigarette smoking, binge drinking, and heavy drinking)
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factors and the state COVID-19 mortality rate in 2020.
State unemployment benefit generosity” and state-level per
capita gross domestic product in 2019° were added to mul-
tivariable models for unemployment outcomes. Analyses
were stratified by age group (18-64 vs. >65 years) because
of differences in health insurance coverage and employ-
ment distribution. Because Medicare provides nearly uni-
versal insurance coverage for persons aged >65 years after
retirement in the United States, only health behaviors
and health status were examined among individuals aged
>65years. A sensitivity analysis was conducted by further
inclusion of the BRFSS interview month in the models. All
analyses used sample weights to account for the complex
survey design and nonresponses, and they were conducted
with SAS9.4 and SAS-callable SUDAAN (SAS Institute,
Inc, Cary, North Carolina). All tests were two-sided with
a significance level of .05. The analysis of de-identified,
publicly available data do not constitute human subjects
research thus IRB review was not required.

RESULTS
A total of 57,132 adult cancer survivors and 1,044,585
adults without a cancer history were included. Regardless
of cancer history, participants in 2020 reported slightly
higher household incomes and were less likely to report
disabilities in comparison with participants in 2017-2019
(Table 1). For individuals aged 18—64 years (Table 2), the
percentage unemployed increased by 43% (95% CI for PR,
1.22-2.68) among cancer survivors and by 57% (95% CI
for PR, 1.51-1.62) among adults without a cancer history
in 2020 versus 2017-2019. Further analysis by unemploy-
ment duration showed that the increase in unemployment
was driven by short-term unemployment for <1year. The
percentage uninsured and the percentage without a usual
source of care did not show significant changes in 2020.
For individuals aged 18-64 years (Table 2), in terms
of health behaviors, the prevalence of insufficient sleep and
smoking decreased in 2020 in adults with and without a
cancer history. Moreover, smoking prevalence decreased to
a larger extent among cancer survivors (PR, 0.88 vs. 0.93; p
for interaction =.049). The prevalence of physical inactivity
and binge drinking also decreased among adults without a
cancer history. Following the recent trend (Fig. 1), the prev-
alence of obesity continued to increase, regardless of can-
cer history. Self-rated health improved among both cancer
survivors and adults without a cancer history. More adults
without a cancer history reported frequent mental distress in
2020 than 2017-2019. Among participants aged >65 years,
few changes in health-related measures were observed.

3728

Results from the sensitivity analysis further includ-
ing the interview month in the multivariable models are
shown in Table S2. The findings were virtually the same as
those from the main analysis.

DISCUSSION

To the best of our knowledge, our study provides the first
nationally representative estimation of the effects of the first
year of the COVID-19 pandemic on cancer survivors in
the United States. In agreement with previous studies con-
ducted in the general population, we found that the unin-
sured rate did not change significantly among working-age
cancer survivors in 2020 despite increased unemployment
amidst the COVID-19 pandemic. This trend is poten-
tially explained in part by increased enrollment in the
Affordable Care Act Marketplace, especially in states that
relaxed enrollment criteria in 2020,° and by the Families
First Coronavirus Response Act, which increased the fed-
eral government’s share of Medicaid costs, prohibited states
from implementing new Medicaid eligibility restrictions,
and prevented states from terminating Medicaid coverage
during the public health emergency.'® These provisions
likely compensated for the loss in employer-sponsored in-
surance.'' The Families First Coronavirus Response Act is
expected to expire in 2022; ongoing monitoring of health
insurance coverage and access to care will be important,
especially as new COVID-19 variants emerge.

Among adults aged 18-64years, decreased un-
healthy behaviors such as insufficient sleep and smoking
were observed, regardless of cancer history, and decreased
physical inactivity and binge drinking were observed for
individuals without a cancer history; this suggests that
the pandemic may have motivated people to adopt cer-

12
and

tain healthier lifestyles. Decreased commute times
converting to active transportation'® might also provide
some workers opportunities to increase physical activ-
ity during the pandemic. An exception is that obesity
rates increased in adults with and without a cancer his-
tory, which may reflect a continuation of the prepan-
demic obesity epidemic trend and difficulty in changing
one’s weight status over a short time.'* Self-rated health
improved in 2020 overall, and this potentially reflects
decreases in unhealthy behaviors and positive health ef-
fects from national policy responses to the pandemic,
including financial assistance.'” Adults without a cancer
history were more likely to report >2 weeks of mental
distress during the past month in 2020, and this con-
firms the increased mental health problems reported in

o . 16,1
studies using smaller convenience samples.'®!”
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TABLE 2. Association of the COVID-19 pandemic with health-related measures by cancer history, Behavioral

Risk Factor Surveillance System, 2017-2020

Cancer survivors

Individuals without a cancer history

Crude prevalence, %

Crude prevalence, % p for

Adjusted prevalence

Adjusted prevalence interaction®in

2017-2019 2020 ratio (95% CI) 2017-2019 2020 ratio (95% CI) adjusted model
18-64 years
Access to care
Uninsured 8.8 8.0 0.92 (0.79-1.06) 15.2 15.6 1.02 (0.998-1.05) 14
No usual source of care 11.8 11.5 0.98 (0.86-1.10) 27.8 28.2 1.01 (0.997-1.03) .54
Unemployment
Unemployed 6.5 9.3 1.43 (1.22-1.68) 6.0 9.3 1.57 (1.51-1.62) .49
Unemployed for >1year 3.8 3.4 0.89 (0.71-1.12) 2.7 2.7 0.99 (0.93-1.05) .45
Unemployed for <1year 2.7 5.9 2.18 (1.75-2.72) 3.3 6.7 2.04 (1.96-2.13) .51
Health behaviors
Insufficient sleep® 431 39.2 0.91 (0.86-0.97) 371 34.3 0.92 (0.91-0.94) .39
Obesity® 36.5 40.2 1.10 (1.04-1.17) 30.8 32.7 1.06 (1.04-1.07) 12
Physical inactivity® 29.2 30.5 1.04 (0.97-1.12) 22.0 21.3 0.97 (0.95-0.99) .08
Currently smoking® 21.9 19.2 0.88 (0.82-0.94) 16.0 14.9 0.93 (0.91-0.95) .049
Binge drinking’ 12.4 11.2 0.90 (0.81-1.01) 18.4 17.0 0.93 (0.91-0.95) .73
Heavy drinking? 7.3 6.9 0.95 (0.83-1.10) 7.4 7.6 1.02 (0.99-1.06) .45
Health outcomes
Self-rated health: not 91.7 88.4 0.96 (0.95-0.98) 80.0 74.8 0.94 (0.93-0.94) .32
excellent
Frequent mental distress” 22.0 22.3 1.01 (0.94-1.10) 13.3 14.7 1.10 (1.08-1.13) .09
65+ years
Health behaviors
Insufficient sleep® 27.3 26.0 0.96 (0.89-1.02) 26.5 25.6 0.96 (0.93-0.999) .82
Obesity® 29.2 291 1.00 (0.95-1.05) 28.8 29.4 1.02 (0.99-1.05) .35
Physical inactivity® 32.1 32.2 1.00 (0.96-1.05) 29.4 30.5 1.04 (1.01-1.06) 22
Currently smoking® 7.5 8.0 1.06 (0.95-1.18) 8.6 8.5 0.99 (0.95-1.04) .31
Binge drinking’ 4.3 4.4 1.02 (0.88-1.19) 4.9 4.7 0.97 (0.9-1.04) .51
Heavy drinking? 4.7 4.9 1.05 (0.92-1.21) 4.7 4.7 0.99 (0.92-1.06) .37
Health outcomes
Self-rated health: not 92.1 91.5 0.99 (0.98-1.003) 86.5 85.9 0.99 (0.99-0.999) .58
excellent
Frequent mental distress” 8.9 9.4 1.06 (0.96-1.17) 7.3 7.7 1.06 (0.99-1.12) .89

Abbreviations: Cl, confidence interval; COVID-19, coronavirus disease 2019.

Note: Models have been adjusted for the following: sex, age group, race/ethnicity, marital status, annual household income, number of comorbidities (for cancer
survivors) or number of chronic conditions (for individuals without a cancer history), disability status, and state COVID-19 mortality rate in 2020. For unemployment
outcomes, state unemployment benefit generosity and state-level per capita gross domestic product in 2019 have been further adjusted.

Ap for interaction is the p value for the interaction term of period (2020 vs. 2017-2019) by cancer history in the model.

bInsufficient sleep is defined as less than 7 hours per night on average. Data are available only for 2018 and 2020.

Obesity is defined as a body mass index >30kg/m?.

dPhysicezl inactivity is defined as no participation in any physical activities or exercise during the past month.

®Currently smoking is defined as smoking cigarettes every day or some days.

fBinge drinking is defined as having >5 drinks for males or having >4 drinks for females on >1 occasion in the past month.
SHeavy drinking is defined as having >14 drinks per week for males or having >7 drinks per week for females.
"Frequent mental distress is defined as >14 self-reported mentally unhealthy days in the past 30days.

There are several limitations to the study. First, the
survey provides population-based weights for annual es-
timation; thus, we were not able to examine the changes
by month, although further controlling for the interview
month in the models did not change the estimates (Table
$2). The World Health Organization declared COVID-19
a pandemic in March 2020; therefore, our results may un-
derestimate the effects of the pandemic. Second, although
the response rates were similar across the 4 years of study,
some states paused interviews during shutdowns, and in-
come was slightly higher for 2020 participants than those
in earlier years. Other surveys, including the census, have

Cancer  October 15, 2022

noted this pattern as well.'® Although BRFSS weights ac-
count for nonresponse bias, residual bias may be present.
Third, although we selected a wide range of health-related
measures, we were unable to examine some important out-
comes because they were not assessed in BRESS nation-
wide (e.g., insurance type), were not assessed in 2020 (e.g.,
vegetable and fruit intake), or were not assessed within
the current or near-current timeframe (e.g., care afford-
ability assessed for the past 12 months, which could in-
clude months in 2019); these merit further investigation.
For example, with the sharp decline in employment, many
working-age adults changed their employment-sponsored
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insurance to public insurance or self-purchased private

insurance from the Marketplace during the pandemic,"

with variations in cost-sharing and provider networks. The
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effects of these changes in coverage type on out-of-pocket

costs, access to care, and care utilization across the can-

cer continuum are important areas for future evaluation
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Figure 1. Trends of health-related measures among cancer survivors and individuals without a cancer history (Behavioral Risk Factor
Surveillance System, 2017-2020): (A) individuals aged 18-64 years and (B) individuals aged >65years. Insufficient sleep is defined as
less than 7hours per night on average (data are available only for 2018 and 2020). Obesity is defined as a body mass index >30kg/
m?2. Physical inactivity is defined as no participation in any physical activities or exercise during the past month. Currently smoking is
defined as smoking cigarettes every day or some days. Binge drinking is defined as having >5 drinks for males or having >4 drinks for
females on >1 occasion in the past month. Heavy drinking is defined as having >14 drinks per week for males or having >7 drinks per
week for females. Frequent mental distress is defined as >14 self-reported mentally unhealthy days in the past 30 days.

as data become available. Lastly, the COVID-19 status of
individuals is not available in BRFSS 2020, and neither is
the essential worker status.

In conclusion, using a nationwide, population-based
survey dataset, we found that the uninsured rate did not
change significantly in 2020 among working-age individu-
als in the United States despite increases in unemployment.
Moreover, the prevalence of some unhealthy behaviors,
such as insufficient sleep and smoking, decreased in 2020,
and self-rated health improved, regardless of cancer history,
among individuals aged 18-64years. Future research is
needed to confirm the observed positive health behavior and
health changes and to investigate the role of potential mech-
anisms, such as the national and regional policy responses
to the pandemic regarding insurance coverage, unemploy-
ment benefits, and financial assistance. As polices related to
the public health emergency expire, ongoing monitoring of
longer term effects of the pandemic on cancer survivorship
is warranted. Future studies are also needed to evaluate the
impact of health polices, including Medicaid expansion and
other provisions of the Affordable Care Act, on health eq-
uity as the nation transitions into a COVID-19 endemic.
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