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Abstract

Purpose The coronavirus disease (COVID-19) pandemic and its economic consequences may disproportionately impact
cancer survivors and their overall health-related quality of life. The objective of this study was to examine whether cancer
survivors experienced higher levels of financial strain or food insecurity compared to those without a history of cancer.
Methods Kaiser Permanente Research Bank (KPRB) study participants were invited to complete a series of electronic
surveys starting April 2020 to assess the impact of the COVID-19 pandemic. Participants who completed the initial survey
and one follow-up survey were included. The odds of financial strain and food insecurity in those with and without a history
of cancer were estimated using multinomial logistic regression.

Results Cancer survivors (n=16,231) had lower odds of reporting “somewhat hard” (AOR =0.77) and “very hard”
(AOR =0.67) financial strain, and food insecurity “sometimes” (AOR =0.70) and “often”” (AOR =0.55) compared to those
with no history of cancer (n=88,409). Non-Hispanic (NH) Black and Hispanic cancer survivors had higher odds compared
to NH Whites of reporting financial strain and food insecurity. Smokers and those with multiple comorbidities had higher
odds of reporting financial strain and food insecurity among cancer survivors.

Conclusions While cancer survivors overall did not report greater financial strain or food insecurity than individuals without
a history of cancer, subsets of cancer survivors are experiencing greater social risks during the pandemic and should be
prioritized for screening for social risk factors.

Implications for Cancer Survivors Incorporating screening for social risk factors into care coordination workflows for subsets
of cancer survivors should be a priority.

Keywords Cancer survivor - COVID-19 - Social determinants of health - Food insecurity - Financial strain

Introduction with previous or existing health conditions, and in par-
ticular cancer survivors, may be particularly vulnerable
to the detrimental economic impacts of COVID-19 [2].

In fact, the Centers for Disease Control and Prevention

The novel COVID-19 pandemic has far-reaching health
and economic consequences. The impact of temporary,

and sometimes permanent, business closures caused the
unemployment rate to reach 14.8% in April 2020. Accord-
ing to the Center on Budget and Policy Priorities, at the
peak of the economic fallout in December 2020, it was
estimated that over 35% of adults were having trouble
covering usual expenses, 21% were not caught up on rent,
and 14% did not have enough food to eat [1]. Individuals
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(CDC) stated “cancer patients and survivors may have a
higher risk of getting COVID-19 and other infections.
They, and people who live with and take care of them,
should take steps to protect their health” [3]. Because
cancer survivors are a vulnerable population during
the pandemic, they may have been disproportionately
impacted because they choose to stay home or leave exist-
ing employment in order to protect their health. Given
that there are now over 17 million cancer survivors in the
USA [4], it is important to understand if this population
experienced greater food insecurity or financial strain
during the COVID-19 pandemic.
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Several studies have found evidence of financial hard-
ship among cancer survivors due to the high costs of cancer
treatment [5-9]. After treatment completion, many can-
cer survivors continue to have high costs for medical care
[6], and they experience increased difficulties maintaining
employment and health insurance [10—13]. Financial strain
in cancer survivors is associated with medication nonadher-
ence, failure to receive mental health care, and poor survival
outcomes [14-20]. Food insecurity is another consequence
of financial strain, and prior studies suggest that cancer
survivors who are women, Hispanic, non-Hispanic Black,
and with lower incomes are more likely to experience food
insecurity [21].

Compared to adults with no prior history of cancer, survi-
vors may be at greater risk for COVID-19 infection, morbid-
ity, and the broad social and economic impacts associated
with the pandemic [2, 22-25]. A recent national study of
young adult cancer survivors found that negative economic
events associated with the COVID-19 pandemic (e.g.,
income loss, increased debt, and decreased job security)
may have exacerbated existing cancer-related financial tox-
icity and general financial hardship [25]. Moreover, research
has shown that those with a history of cancer have more
problems finding a new job compared to the general healthy
population [26]. Cancer survivors that stayed employed dur-
ing the pandemic may need to weigh the benefits of work-
ing with the increased risk of exposure to a potentially life-
threatening illness.

A recent commentary noted that the pandemic and its
economic consequences may disproportionately impact can-
cer survivors [23]. However, there remains limited data on
financial strain and food insecurity among cancer survivors
during the COVID-19 pandemic and if they were dispropor-
tionally at risk compared to individuals without a history of
cancer. The objective of this study was to examine whether
cancer survivors were more likely to experience financial
strain or food insecurity compared to those without a his-
tory of cancer.

Methods
Study setting

Study participants were members of the KPRB, a bioreposi-
tory that includes electronic health record (EHR) informa-
tion, lifestyle surveys, and biospecimens (saliva or blood)
from Kaiser Permanente (KP) adult health plan members
(https://researchbank.kaiserpermanente.org/). Beginning
recruitment in September 2015, the KPRB builds on the
Research Program on Genes, Environment, and Health
cohort [27] and uses email, direct mail, and in-person out-
reach to invite all adult KP members to join. The KPRB
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includes members from all 8 KP regions nationwide, includ-
ing Colorado, Georgia, Hawaii, mid-Atlantic States (Dis-
trict of Columbia, Maryland, Virginia), Northern California,
Southern California, Northwest Oregon, and Washington
state. In addition to general recruitment of all adult KP mem-
bers, the KPRB conducts enhanced recruitment for recently
diagnosed cancer patients and cancer survivors [28]. All par-
ticipants provided written informed consent. This study was
reviewed and approved by the Institutional Review Board
(IRB) at KP Mid-Atlantic States, which is the IRB of record
for the KPRB.

KPRB intake survey and COVID-19 pandemic surveys

After consent, KPRB members were invited to complete
a self-administered electronic or paper-based survey that
covered demographic factors, including race and ethnicity
and social determinants of health [29-31]. In addition to the
intake survey, the KPRB sent a series of electronic surveys
via email starting in April 2020 to assess the impact of the
COVID-19 pandemic on KPRB members. These surveys
were sent to all KPRB participants who were also KP health
plan members as of April 1, 2020. The initial COVID-19
pandemic survey collected information on COVID-infection,
household characteristics, and potential COVID-related risk
factors, including cigarette smoking history, using a stand-
ardized instrument based on Behavioral Risk Factors Sur-
veillance Survey assessments of nicotine use [32]. Among
those who completed the initial COVID-19 pandemic sur-
vey, the KPRB sent up to 11 follow-up surveys from May
2020 to January 2021 to evaluate the impact of the COVID-
19 pandemic on KPRB members. These follow-up surveys
included standardized instruments to collect data on finan-
cial strain and food insecurity [33-35].

Electronic Health Record (EHR) data

Each KP region captures EHR data for research using a
standardized, structured common data model, known as
the virtual data warehouse (VDW) [36, 37]. The VDW
includes comprehensive data on patient characteristics,
diagnoses, medical procedures, and medication use dating
back at least 2 decades. For most KP regions, the VDW also
includes tumor registry data. These tumor registries employ
North American Association of Central Cancer Registries
(NAACCR) protocols to identify, confirm, and abstract com-
mon data elements for each cancer case occurring within the
health system [38].

We used the VDW and associated tumor registry data to
collect data on cancer history (cancer diagnoses, time since
diagnosis, and stage at diagnosis). We also used the VDW
as an additional source of information on demographic


https://researchbank.kaiserpermanente.org/

Journal of Cancer Survivorship (2023) 17:309-317

31

characteristics including age, sex, race, and ethnicity (when
these were missing in survey data).

Inclusion and exclusion criteria

We included KPRB participants who completed the COVID-
19 pandemic initial survey and their first survey during the
follow-up period where financial strain and food insecurity
were reported (n=129,483). To ensure ascertainment of
adjudicated cancer history information, we excluded those
from KP regions with unavailable tumor registry data,
including those from KP Georgia and KP Southern Califor-
nia (n=20,220), those with < 12 months of prior KP health
plan enrollment (n=1189), those who had a prior non-breast
in situ or benign/borderline cancer diagnosis (n=3176) or
an invasive cancer diagnosis within the 12 months prior to
initial COVID-19 pandemic survey completion (n=145),
or those who had missing age, sex, or survey completion
date (n=113).

Outcomes of interest

The two main outcomes for this study were financial strain
and food insecurity assessed from May 2020 to January
2021 in the COVID-19 pandemic follow-up surveys. Finan-
cial strain was measured using a measure from the Institute
of Medicine’s 2014 report on Capturing Social and Behav-
ioral Domains and Measures in Electronic Health Records
(“Over the past month, how hard has it been for you to pay
for the very basics like food?””) [34] Response options are
on a 3-point scale, including not hard at all or no (refer-
ence), somewhat hard, and very hard. Food insecurity was
measured using the 2-item Hunger Vital Sign (“You worried
whether your food would run out before you got money to
buy more” and “The food you bought just didn’t last and you
didn’t have money to get more”) [35]. Response options are
on a 3-point scale, including never true (reference), some-
times true, and often true.

Statistical analysis

The odds of financial strain and food insecurity in those
with and without a history of cancer diagnosed at least
12 months prior to initial COVID-19 survey completion
were estimated using multinomial logistic regression. We
focused on those with a history of cancer diagnosed at
least 12 months prior to initial COVID-19 survey com-
pletion because our analyses were aimed at cancer sur-
vivors who had completed their primary treatment for
cancer. The multinomial logistic regression coefficients
and 95% confidence intervals (CIs) were estimated as
adjusted odds ratios (AORs). All models were adjusted

for age, sex, race/ethnicity, KP region, smoking status
(never, former, current), and Charlson comorbidity score
(a weighted score to predict risk of death within 1 year of
hospitalization for those with 16 specific comorbid condi-
tions) [39]. For financial strain in model 1, we compared
those who responded (a) somewhat hard vs. not hard at
all and (b) very hard vs. not hard at all in participants
with and without a history of cancer at any point during
the follow-up period. For food insecurity in model 2, we
compared those who responded (a) sometimes true vs.
never true and (b) often true vs. never true in participants
with and without a history of cancer at any point during
the follow-up period. For financial strain in model 3, we
compared those who responded (a) somewhat hard vs. not
hard at all and (b) very hard vs. not hard at all in cancer
survivors across demographic characteristics at any point
during the follow-up period. For food insecurity in model
4, we compared those who responded (a) sometimes true
vs. never true and (b) often true vs. never true in cancer
survivors across demographic characteristics at any point
during the follow-up period. A p-value of <0.05 was
considered statistically significant, and all p-values were
adjusted for multiple comparisons utilizing the stepdown
Bonferroni method. All models were estimated using SAS
9.4 (SAS Institute Inc., Cary, NC).

Results

Analyses included 16,231 individuals with a history of can-
cer and 88,409 without a history of cancer. Most of the pop-
ulation were between the ages of 65 and 79 (50%), female
(63%) and were non-Hispanic (NH) White (82%) (Table 1).
Fifty-one percent of individuals in this study were diagnosed
with cancer more than 10 years ago, while 22% were diag-
nosed 2-5 years ago. Sixty-three percent never smoked, and
48% had a Charlson comorbidity score of zero (diagnosis of
cancer is not included in the Charlson score). Compared to
those without a history of cancer, cancer survivors tended
to be older, current or former smokers, and had 3 or more
comorbidities. About 79% and 77% of the population did not
experience financial strain or food insecurity, respectively.

Financial strain and food insecurity in cancer
survivors compared to those without a history
of cancer

Compared to individuals without a history of can-
cer, cancer survivors had lower odds of experienc-
ing “somewhat hard” (AOR=0.77, 95% CI1=0.73,
0.80) and “very hard” (AOR=0.67; 95% CI=0.57,
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Table 1 Study population by
demographic characteristics
and outcomes of interest
(n=104,640)

0.78) financial strain relative to “not hard at all”
financial strain (Table 2). Similarly, cancer survivors
also had lower odds of experiencing food insecurity

@ Springer

Variable No history of cancer ~ History of cancer ~ Total population
(n=88,409) (n=16,231) (n=104,640)
(n, %) (n, %) (n, %)
Age group (years)
18-49 13,256 (15%) 492 (3%) 13,748 (13%)
50-64 23,310 (26%) 2743 (17%) 26,053 (25%)
65-79 42,389 (48%) 9616 (59%) 52,005 (50%)
80+ 9454 (11%) 3380 (21%) 12,834 (12%)
Sex
Female 56,094 (63%) 9598 (59%) 65,692 (63%)
Male 32,315 (37%) 6633 (41%) 38,948 (37%)
Race/ethnicity?®
White 71,403 (81%) 14,107 (87%) 85,510 (82%)
Black 2752 (3%) 432 (3%) 3184 (3%)
Asian 6499 (7%) 810 (5%) 7309 (7%)
Native Hawaiian/other Pacific Islander 532 (1%) 75 (<1%) 607 (1%)
American Indian/Alaska Native 544 (1%) 47 (<1%) 591 (<1%)
Hispanic 5472 (6%) 712 (4%) 6184 (6%)
Other 165 (< 1%) 24 (< 1%) 189 (< 1%)
Unknown 1042 (1%) 24 (< 1%) 1066 (1%)
Kaiser Permanente region
Colorado 7041 (8%) 1269 (8%) 8310 (8%)
Hawaii 2212 (3%) 497 (3%) 2709 (3%)
Mid-Atlantic 4767 (5%) 668 (4%) 5435 (5%)
Northern California 67,341 (76%) 12,145 (75%) 79,486 (76%)
Oregon/Washington 7048 (8%) 1652 (10%) 8700 (8%)
Smoking status
Never 56,496 (64%) 9279 (57%) 65,775 (63%)
Former 29,346 (33%) 6505 (40%) 35,851 (34%)
Current 2348 (3%) 384 (3%) 2732 (3%)
Missing 219 (<1%) 63 (<1%) 282 (<1%)
Charlson comorbidity score
0 46,798 (53%) 3581 (22%) 50,379 (48%)
1 19,050 (21%) 2271 (14%) 21,321 (20%)
2 10,322 (12%) 3222 (20%) 13,544 (13%)
3+ 12,239 (14%) 7157 (44%) 19,396 (19%)
Financial strain
Not hard at all 69,169 (78%) 12,955 (80%) 82,124 (79%)
Somewhat hard 3452 (4%) 534 (3%) 3986 (4%)
Very hard 304 (<1%) 39 (<1%) 343 (< 1%)
No response 15,484 (18%) 2703 (17%) 18,187 (17%)
Food Insecurity
Never true 68,156 (77%) 12,827 (79%) 80,983 (77%)
Sometimes true 4313 (5%) 680 (4%) 4993 (5%)
Often true 721 (1%) 86 (1%) 807 (1%)
No response 15,219 (17%) 2638 (16%) 17,857 (17%)

“Race categories include non-Hispanic individuals with Hispanic individuals included as their own category

“sometimes” (AOR =0.70; 95% CI=0.65, 0.75) and
“often” (AOR =0.55; 95% CI=0.45, 0.67) relative to
“never” food insecure.
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Table 2 Adjusted model for financial strain and food insecurity by cancer history (2020-2021; n=104,640)

Financial strain

Somewhat hard vs. not hard at all Very hard vs. not hard at all

OR? (95% CT) p-value® OR* (95% CI) p-value®
History of cancer 0.77 (0.73, 0.80) <0.0001 0.67 (0.57,0.78) <0.0001
No history of cancer Ref

Food insecurity

Sometimes true vs. never true Often true vs. never true

OR? (95% CT) p-value® OR* (95% CI) p-value®
History of cancer 0.70 (0.65, 0.75) <0.0001 0.55 (0.45, 0.67) <0.0001
No history of cancer Ref

?Adjusted model includes age (continuous), sex, race/ethnicity, Kaiser Permanente region, smoking status, and Charlson comorbidity score

®p-value was adjusted for multiple comparisons using the stepdown Bonferroni method. Boldface indicates statistical significance (p < 0.05)

Financial strain comparisons among cancer
survivors

Among cancer survivors, financial strain was inversely
associated with age; compared to those who experienced
no financial strain, AOR =0.97 (95% CI=0.96, 0.97) for
“somewhat hard” and AOR=0.93 (95% CI=0.92, 0.94)
for “very hard” (Table 3). Males with a history of cancer
had lower odds than females of experiencing “somewhat
hard” financial strain (AOR =0.72; 95% CI=0.66, 0.79).

NH Black, NH native Hawaiian/other Pacific Islander,
and Hispanic individuals had greater odds than NH White
individuals of experiencing “somewhat hard” financial
strain (AOR=1.90; 95% CI=1.52, 2.38, AOR=1.90;
95% CI=1.25,2.88, and AOR=1.70; 95% CI=1.42, 2.03,
respectively).Hispanic individuals also had greater odds
than NH White individuals of experiencing “very hard”
financial strain (AOR =2.81;95% CI=1.77, 4.46).

Among cancer survivors, former or current smokers,
as well as those with and more comorbidities had greater
odds of experiencing financial strain. Compared to never
smokers, former and current smokers had greater odds
of experiencing “somewhat hard” (AOR =1.50; 95%
CI=1.37, 1.63 and AOR=2.32; 95% CI=1.85, 2.91,
respectively) and “very hard” financial strain (AOR =1.71;
95% CI=1.27,2.29 and AOR=3.27;95% CI=1.73, 6.19,
respectively). Relative to a Charlson comorbidity score of
zero, cancer survivors with a score of 1, 2, or 3 or more
had greater odds of experiencing “somewhat hard” finan-
cial strain (AOR=1.33;95% CI=1.14, 1.56; AOR=1.40;
95% CI1=1.22, 1.61; and AOR=2.10; 95% CI=1.86, 2.37,
respectively). Relative to a Charlson comorbidity score of
zero, survivors with a score of 3 or more had greater odds
of experiencing “very hard” financial strain (AOR =3.16;
95% C1=2.07, 4.82).

Food insecurity comparisons among cancer
survivors

Our analysis of food insecurity yielded similar results to
our analysis of financial strain (Table 4). Older age was
inversely associated with experiencing food insecurity
“sometimes” and “often” (AOR =0.96; 95% CI=0.95,
0.96 and AOR=0.93; 95% CI=0.93, 0.94, respec-
tively). Compared to females, males experienced lower
odds of food insecurity “sometimes” (AOR =0.78; 95%
CI=0.74, 0.81). Compared to NH White individuals,
NH Black, NH Asian, and Hispanic individuals expe-
rienced greater odds of food insecurity “sometimes”
(AOR=12.99; 95% CI=2.72, 3.29; AOR=1.58; 95%
CI=1.46, 1.71; AOR=2.54; 95% CI=2.37, 2.73,
respectively).

Compared to never smokers, former and current
smokers had greater odds of experiencing food inse-
curity “sometimes” (AOR =1.36; 95% CI=1.29, 1.42
and AOR=3.12, 95% CI1=2.84, 3.43, respectively).
Current smokers had greater odds of experiencing
food insecurity “often” compared to never smok-
ers (AOR=4.49; 95% CI=3.66, 5.51, respectively).
Like financial strain, those with comorbidities had
greater odds of experiencing food insecurity. Relative
to a Charlson comorbidity score of zero, cancer sur-
vivors with a score of 1, 2, or 3 or more had greater
odds of experiencing food insecurity “sometimes”
(AOR=1.67;95% CI=1.57, 1.77; AOR=2.07; 95%
CI=1.93,2.22; and AOR=3.06; 95% CI1=2.87, 3.25,
respectively). Similarly, relative to a Charlson comor-
bidity score of zero, survivors with a score of 1 or 3 or
more had greater odds of experiencing food insecurity
“often” (AOR=2.31;95% CI=1.97,2.71; AOR =5.68;
95% C1=4.80, 6.72, respectively).
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Table 3 Adjusted model for financial strain among those with cancer
history by demographic characteristics (2020-2021, n=16,231)

Table 4 Adjusted model for food insecurity among those with cancer
history by demographic characteristics (2020-2021, n=16,231)

Somewhat hard vs. not Very hard vs. not hard

Sometimes true vs. never Often true vs. never true
true

OR® (95% CI) p-value® OR?®(95% CI) p-value®

hard at all at all
OR?* (95% CI) p-value® OR?(95% CI) p-value”
Age (years)  0.97 (0.96, <0.0001 0.93(0.92, <0.0001
0.97) 0.94)
Sex
Female Ref Ref
Male 0.72 (0.66, <0.0001 1.05(0.78, 0.7644
0.79) 1.40)
Race/ethnicity®
White Ref Ref
Black 1.90 (1.52, <0.0001 2.19(0.52, 0.3670
2.38) 4.28)
Asian 0.94 (0.77, 0.5629 0.59 (0.28, 0.1552
1.15) 1.23)
Native 1.90 (1.25, 0.0125 1.71 (0.56, 0.3449
Hawai- 2.88) 5.23)
ian/other
Pacific
Islander
American  1.68 (0.89, 0.1100 4.40 (0.00, 1.0000
Indian/ 3.16) 14.66)
Alaska
Native
Hispanic 1.70 (1.42, <0.0001 2.81 (1.77, 0.0012
2.03) 4.46)
Other 1.53 (0.61, 0.3661 7.67 (0.93, 0.0587
3.86) 63.46)
Smoking status
Never Ref Ref
Former 1.50 (1.37, <0.0001 1.71(1.27, 0.0004
1.63) 2.29)
Current 2.32 (1.85, <0.0001 3.27(1.73, 0.0003
2.91) 6.19)
Charlson comorbidity score
0 Ref Ref
1 1.33 (1.14, 0.0098 2.27(0.91, 0.0561
1.56) 3.83)
2 1.40 (1.22, <0.0001 1.60 (0.20, 0.9980
1.61) 2.63)
3+ 2.10 (1.86, <0.0001 3.16 (2.07, <0.0001
2.37) 4.82)

Age (years) 0.96 (0.95, <0.0001 0.93 (0.93, <0.0001
0.96) 0.94)
Sex
Female Ref Ref
Male 0.78 (0.74, 0.0362  0.80 (0.70, 0.7523
0.81) 1.36)
Race/ethnicity®
White Ref Ref
Black 2.99 (2.72, <0.0001 4.06 (0.72, 0.1418
3.29) 5.05)
Asian 1.58 (1.46, <0.0001 1.44(0.32, 0.1505
1.71) 1.79)
Native 2.75 (0.00, 1.0000  4.23 (0.60, 0.3256
Hawai- 3.34) 6.39)
ian/other
Pacific
Islander
American 2.23 (0.00, 1.0000  5.17 (0.73, 0.7271
Indian/ 2.76) 7.48)
Alaska
Native
Hispanic 2.54 (2.37, <0.0001 2.68 (0.00, 1.0000
2.73) 3.21)
Other 1.14 (0.67, 0.8751  0.62 (0.09, 0.7271
1.92) 4.46)
Smoking status
Never Ref Ref
Former 1.36 (1.29, <0.0001 1.33(0.74, 0.7177
1.42) 1.52)
Current 3.12 (2.84, <0.0001 4.49 (3.66, 0.0006
3.43) 5.51)
Charlson comorbidity score
0 Ref Ref
1 1.67 (1.57, 0.0015  2.31(1.97, 0.0031
1.77) 2.71)
2 2.07 (1.93, 0.0001 3.31 (0.00, 1.0000
2.22) 3.99)
3+ 3.06 (2.87, <0.0001 5.68 (4.80, <0.0001
3.25) 6.72)

#Adjusted model includes age (continuous), sex, race/ethnicity, Kaiser
Permanente region, smoking status, and Charlson comorbidity score

p-value was adjusted for multiple comparisons using the step-
down Bonferroni method. Boldface indicates statistical significance
(»<0.05)

‘Race categories include non-Hispanic individuals with Hispanic
individuals included as their own category
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#Adjusted model includes age (continuous), sex, race/ethnicity, Kaiser
Permanente region, smoking status, and Charlson comorbidity score

p-value was adjusted for multiple comparisons using the step-
down Bonferroni method. Boldface indicates statistical significance
(»<0.05)

‘Race categories include non-Hispanic individuals with Hispanic
individuals included as their own category
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Discussion

To our knowledge, this is the first study to assess finan-
cial strain and food insecurity during the COVID-19
pandemic among cancer survivors compared to indi-
viduals without a history of cancer. It was hypothe-
sized that cancer survivors would be disproportionally
impacted by social risk factors during the pandemic
compared to individuals without a history of cancer;
however, we did not observe this in our older popula-
tion of mostly long-term survivors (51% diagnosed with
cancer > 10 years ago). In fact, cancer survivors had
lower odds of reporting financial strain or food inse-
curity compared to those with no history of cancer. We
did observe important differences among cancer survi-
vors; males and NH Whites had lower odds of reporting
financial strain and food insecurity compared to women
and other racial/ethnic groups. Smokers and those with
multiple comorbidities had higher odds of reporting
financial strain and food insecurity. Considering 59%
of the study population with a history of cancer was
between the ages of 65 and 79 and of those individuals,
51% were diagnosed more than 10 years ago, many par-
ticipants may no longer be experiencing financial strain
or food insecurity due to the financial or social impacts
of their previous cancer diagnosis. However, the lit-
erature suggests that after treatment completion, many
cancer survivors continue to have high costs for medi-
cal care [5], and they experience increased difficulties
maintaining employment and health insurance [9-12].
Given cancer survivors were considered a vulnerable
population during the pandemic and were told to take
extra steps to protect their health, even survivors who
had completed their treatment 10 + years ago may have
still been impacted.

These results suggest the pandemic may have dispro-
portionally impacted historically minoritized populations,
with NH Black, NH native Hawaiian/other Pacific Islander,
and Hispanic individuals having greater odds of experienc-
ing some level of financial strain compared to NH White
individuals. This aligns with the literature on cancer sur-
vivors that has found women, Hispanic, and non-Hispanic
Black individuals are more likely to experience food inse-
curity,?’ regardless of a pandemic. These disparities mirror
the disparities highlighted during the pandemic among the
general population with Black, Hispanic, and other indi-
viduals of color experiencing the greatest social risks [1].

Despite cancer survivors in this sample not reporting
greater financial strain or food insecurity than individu-
als without a history of cancer, we did find that subsets
of cancer survivors are experiencing greater social risks
during the pandemic. There has been a large push in

recent years for health care settings to screen individuals
for social risk factors, such as financial strain and food
insecurity, and refer individuals to community resources
[40-48]. Because providers have other medical needs to
address with cancer survivors, screening for social risk
factors may not be a priority in this population; however,
incorporating screening for social risks into care coordi-
nation workflows should be a priority. A recent review
of the literature on addressing social risks in health care
settings describes the momentum to address social risks
in routine care [49]. While there is no consensus on which
patients should be screened or how to identify patients to
screen, there are recommendations to screen all patients
[49, 50]. Because cancer survivors are vulnerable to eco-
nomic instability challenges especially during a pandemic,
ensuring this population is included in screening for social
risks is important.

Limitations

This study includes a large sample of survey respondents
from six different regions in the USA during the first year
of the COVID-19 pandemic and uses validated, standard
survey instruments to assess important social determinants
of health that are difficult to capture through electronic
health records or other objective data sources. Despite
these strengths, our results should be interpreted consid-
ering the following limitations. First, the cancer history
exposure variable comes from a tumor registry that has a
lag of 1-2 years. Therefore, we may have misclassified a
few individuals as not being cancer survivors who were
diagnosed with cancer within a year or two of the study.
Second, this population is not representative of all can-
cer survivors; all study participants were insured at the
time of their initial survey completion and NH Whites are
overrepresented. Further, while this large cohort has many
strengths, the study is focused on cancer survivors who
were diagnosed > 1 year ago and not recently diagnosed
cancer patients. Therefore, our results are not generalizable
to recently diagnosed cancer patients and cancer patients
with long-term survival (e.g.> 10 years) are likely over-
represented in our sample due to survivor bias. Third, the
survey is self-report and asks sensitive questions. There
may be a stigma associated with answering some of the
questions where individuals do not report food insecurity
or financial strain when, in fact, they have some level of
need. However, this stigma would be present in both expo-
sure groups (individuals with cancer and without cancer)
suggesting this bias is non-differential. Future research
might consider assessing the predictors of financial hard-
ship and food insecurity among cancer survivors and the
general population.
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Conclusions

While this study did not find that cancer survivors were
significantly more likely than individuals without a history
of cancer to experience financial strain or food insecurity,
we did find that the pandemic may have disproportionally
impacted historically minoritized populations, with NH
Black, NH native Hawaiian/other Pacific Islander, and His-
panic individuals more likely to report experiencing some
level of financial strain compared to NH White individuals.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11764-022-01235-7.
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