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Abstract 

Background The COVID-19 pandemic presents a unique, amplified threat to those living with a cancer diagnosis, 
but personal factors may play a role in how this affects well-being. This cross-sectional study (1) describes the impacts 
of COVID-19 on cancer patients’ lives, and (2) explores the extent to which specific impacts of COVID-19 and noted 
protective factors, hope and resilience, predict two crucial patient-reported outcomes, depression and anxiety, after 
controlling for relevant sociodemographic and clinical factors.

Methods 520 cancer patients and survivors in the U.S. completed an online survey during the first year of the pan-
demic and answered questions about COVID-19 areas of impact, psychological well-being, hope, and resilience. Hier-
archical regression analyses were used to analyze the unique impact of each group of variables on patient-reported 
levels of depression and anxiety during the pandemic.

Results Participants strongly endorsed COVID-19 impact across several areas of life, especially social activity, well-
being, and ability to acquire basic essentials. Regression models explained a substantial amount of variance in patient-
reported depression (R2 = .50, p < .001) and anxiety (R2 = .44, p < .001), revealing COVID-19 financial impact as a sig-
nificant predictor of depression (β = 0.07), and COVID-19 family impact as a significant predictor of anxiety (β = 0.14), 
even after controlling for the effects of relevant sociodemographic and clinical variables. Additionally, resilience and 
hope were the largest predictors of both depression (β = − 0.19 and − 0.37, respectively) and anxiety (β = − 0.18 and 
− 0.29), suggesting that they account for unique variance in patient-reported mental health during the COVID-19 
pandemic and might serve as important protective factors.

Conclusions The current results add to existing literature documenting the significant effect of COVID-19 on those 
living with cancer. COVID-19 impact, including financial and family well-being, as well as positive psychological con-
structs, hope and resilience, play a crucial role in levels of patient-reported depression and anxiety during the pan-
demic. As COVID-19 continues to evolve, health care providers should routinely assess psychological well-being and 
needs related to COVID-19 financial and family impact in an effort to appropriately align individuals with resources 
and support, and consider how hope and resilience can be fostered to serve as psychological buffers during this time.
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Background
COVID-19 has substantially influenced almost all aspects 
of life, resulting in greater physical, financial, social, and 
psychological distress in the general population [1, 2]. 
Those living with a cancer diagnosis have been found 
to be more susceptible to severe cases of COVID-19 
infection due to weakened immune systems, common 
comorbidities, and being of older age [3, 4]. The cancer 
community has also been forced to navigate abrupt and 
sometimes extreme modifications to their cancer care 
and treatment routines [5], resulting in greater concern 
and uncertainty regarding their future prognosis [6] as 
well as the potential for increased cancer-related mortal-
ity [7].

Prior to the COVID-19 pandemic, approximately 
8–24% of cancer patients presented with clinical levels 
of depression [8] and 10% with anxiety [9]—rates that 
exceed that of the general population. Depression and 
anxiety have been recognized as core patient-reported 
outcomes associated with long-term well-being in those 
living with cancer [10, 11] and are even more essential to 
assess in the face of the pandemic. The depression and 
anxiety that cancer patients experience not only jeopard-
izes quality of life, but also creates a vulnerability to expe-
riencing additional psychological distress in response to 
the pandemic, as past psychological health has been iden-
tified as a predictor of well-being during COVID-19 [1]. 
Moreover, while global mitigation strategies (e.g., lock-
downs and social distancing) reduce the risk of COVID-
19 infection, these strategies also act as a natural catalyst 
for isolation and related feelings of loneliness, which is a 
key area of concern for the cancer population in general 
[12, 13], and even more so during the pandemic [14, 15].

In the face of these risk factors for psychological dis-
tress during the pandemic, there are also notable pro-
tective factors to take into consideration, including 
individuals’ sense of hope and resilience. Having positive 
coping mechanisms [16] and higher levels of hope [17] 
have been shown to attenuate COVID-19 related distress 
and enhance well-being among the general population. 
Resilience has also been posited to act as a protective 
factor for cancer patients during the pandemic [18–20], 
and pre-pandemic literature demonstrates that resilience 
is associated with lower psychological distress in cancer 
patients [21], even for those experiencing advanced/met-
astatic disease [22, 23]. Data collected from the general 
population across multiple countries during the COVID-
19 pandemic further suggests that resilience and hope are 
associated  with better psychological well-being during 
this time [24].

The current study explores the relationship between 
COVID-19 impact and depression and anxiety in those 
living with cancer, accounting for established risk and 

protective factors for psychological well-being. Specifi-
cally, this study has three aims: (1) describe key areas of 
COVID-19 impact in the cancer population; (2) exam-
ine the extent to which key areas of COVID-19 impact 
predict patient-reported depression and anxiety, after 
controlling for the influence of known sociodemographic 
and clinical history risk factors; and (3) determine 
whether protective factors (i.e., resilience and hope) serve 
as unique predictors of patient-reported anxiety and 
depression, after controlling for sociodemographic and 
clinical risk factors as well as COVID-19 impacts.

We hypothesized that: (1) respondents will endorse 
multiple areas of COVID-19 impact; (2) greater COVID-
19 impacts will be significantly associated with greater 
depression and anxiety; (3a) greater positive protec-
tive factors (hope and resilience) will be associated with 
lower depression and anxiety; and, (3b) hope and resil-
ience will explain a significant amount of unique vari-
ance in patient-reported depression and anxiety, beyond 
the impact of sociodemographic, clinical, and COVID-19 
impact factors.

Methods
Participants
520 cancer patients and survivors in the U.S. completed 
an online survey between September 2020 and December 
2020 about their experiences during the COVID-19 pan-
demic. Participants were recruited through referrals from 
Cancer Support Community’s (CSC) U.S.-based network 
partners, including Cancer Support Community and Gil-
da’s Club partners, as well as CSC’s Cancer Experience 
Registry (an online, community-based research initiative 
examining the emotional, physical, practical, and finan-
cial impact of cancer), social media, and advocacy part-
nerships. Individuals ages 18  years and older who were 
ever diagnosed with cancer and who could read English 
were eligible to participate. These data are part of a longi-
tudinal study with multiple waves of data collection; this 
study presents results from baseline data collection. Eth-
ics approval was obtained from NORC at the University 
of Chicago Institutional Review Board (IRB00000967; 
Protocol #20.08.21). All procedures performed in stud-
ies involving human participants were in accordance with 
the ethical standards of the institutional research com-
mittee and with the 1964 Helsinki declaration and its 
later amendments or comparable ethical standards. Par-
ticipants provided consent prior to beginning the survey.

Measures
Sociodemographic background, clinical history, 
and COVID‑19 status
Participants provided sociodemographic and clini-
cal background information: age, gender identity, race, 
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ethnicity, education, employment status, household 
income, self-reported cancer diagnosis, stage at diagno-
sis, current cancer status (experiencing cancer for the 
first time, experiencing cancer recurrence/relapse, cur-
rently in remission), years since diagnosis, and types of 
treatments ever received (past and current). Overall 
health status was assessed using a single item (In general, 
would you say your health is: 1 = Poor; 2 = Fair; 3 = Good; 
4 = Very Good; 5 = Excellent). Participants indicated their 
COVID-19 testing and outcome status since the begin-
ning of the pandemic by responding to two statements: 
(1) “I have been tested for COVID-19”; (2) “I tested posi-
tive for COVID-19.” Response options included: yes, no, I 
don’t know, prefer not to share.

COVID‑19 impacts
Participants were asked the extent to which various 
aspects of their life (e.g., work, relationships with others, 
medical care, etc.) were impacted by the COVID pan-
demic, for 20 items that were constructed by the research 
team in consultation with a project advisory commit-
tee with expertise in oncology, psychology, and behav-
ioral science. Participants rated impact using a 5-point 
scale (1 = Very Negatively; 5 = Very Positively) and could 
also indicate if an item was not applicable (e.g., “My 
parenting”).

Connor‑Davidson Resilience Scale (CD‑RISC‑10©) [25]
Resilience was assessed using the 10-item version of the 
CD-RISC, which requires participants to indicate how 
true each statement is of their ability to handle hardships 
(0 = Not true at all; 4 = True nearly all the time). Higher 
scores (range: 0–40) reflect greater resilience and abil-
ity to handle hardships, with previous research showing 
that pre-pandemic U.S. adults in the general population 
average between 30.8 and 33.5 on the CD-RISC, while 
normative cancer patients in the U.S. receiving active 
treatment have a Mean = 32.2 [25].

Herth Hope Index (HHI) [26]
Participants rated 12 items (1 = Strongly disagree; 
4 = Strongly agree) designed to measure hope in adults in 
clinical settings, with higher scores (range 12–48) indi-
cating higher levels of hope. HHI scores have been docu-
mented in cancer patients pre-pandemic (M = 39.7) [27] 
as well as in multinational general populations (M = 38.7) 
during the pandemic [24].

Patient‑reported outcomes measurement information 
system 29 profile V2.0 (PROMIS‑29): depression and anxiety 
subscales [28]
Participants completed the 4-item Depression and 4-item 
Anxiety subscales of the PROMIS-29, indicating how 

often they experienced specific symptoms during the past 
7 days (1 = Never; 5 = Always). Scale scores are converted 
to standardized T scores (Mean = 50, SD = 10; normative 
reference groups are the U.S. general population). Higher 
scores correspond to greater symptom burden, with 
roughly 15% of the general population reporting moder-
ate to severe symptom burden (≥ 1SD above the Mean). 
Pre-pandemic levels of depression (M = 48.5) and anxiety 
(M = 49.2) have also been documented in the U.S. cancer 
population [29].

Analysis
Data analysis was conducted using IBM SPSS Statis-
tics 24.0. Descriptive statistics were calculated for study 
variables. To group the COVID-19 impact items for 
purposes of regression modeling, Exploratory Factor 
Analysis (EFA) using direct oblique rotation and princi-
pal axis factoring was conducted (see Results section). 
Then, composite scores for each COVID-19 impact fac-
tor were calculated by dichotomizing each item, such 
that the lowest response options (Very Negatively and 
Somewhat Negatively) were coded as 1 while all other 
values (Not at All, Somewhat Positively, Very Positively, 
Not Applicable) were coded as 0, and then summing 
together the items within each factor. Bivariate rela-
tionships between dependent variables (depression and 
anxiety) and hypothesized independent variables were 
investigated using Pearson correlations to substantiate 
inclusion in subsequent regression analyses. Correlations 
were considered large if r ≥ 0.50, medium if r = 0.30–0.49, 
and small if r = 0.10–0.29 [30]; all independent variables 
exhibiting at least a small effect size were entered as pre-
dictors into two hierarchical linear regressions, applying 
a block entry method. Casewise deletion was used for 
participants who did not have complete data. Model 1 
assessed sociodemographic variables (Block 1), clinical 
history (Block 2), COVID-19 impacts (Block 3), and pro-
tective factors (Block 4) hypothesized to influence levels 
of patient-reported depression in the cancer population 
during the COVID-19 pandemic. Model 2 incorporated 
the same predictors as Model 1, with patient-reported 
anxiety as the outcome variable.

Results
Descriptive analyses
Participant sociodemographics, clinical history, 
and COVID‑19 status
Participant descriptive statistics are presented in 
Table  1. Participants were predominantly women 
(76%), White (81%), with a bachelor’s degree or higher 
(59%). Average participant age was 60  years (SD = 12; 
range = 20–88), and average time since cancer diag-
nosis was 9.1  years (SD = 7.8; range =  < 1–56  years). 
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Table 1 Descriptive characteristics of the sample (N = 520)

Category/range M/n SD/%a

Age Range 20–88 M = 60.0 SD = 12.1

Gender Woman 393 76%

Man 126 24%

Genderqueer/non-binary 1 < 1%

Race White 429 83%

Black or African American 35 7%

Asian or South Asian 16 3%

American Indian or Alaskan Native (AIAN) 2 < 1%

Other/Multiple races 27 5%

Prefer not to share 11 2%

Ethnicity Hispanic or Latino/a 30 6%

Education No college 37 7%

Some college 105 20%

Associate or bachelor’s degree 200 39%

Graduate or professional degree 173 33%

Prefer not to share 5 1%

Annual income < $20 K 39 8%

$20–39 K 86 17%

$40–59 K 76 15%

$60–79 K 53 10%

$80–99 K 51 10%

$100 K + 123 24%

Prefer not to share/Don’t know 92 18%

Employment Full-time 123 24%

Part-time 52 10%

Retired 193 38%

Disability 102 20%

Unemployed 50 10%

Cancer diagnosis Hematological Cancers 150 29%

Breast Cancer 148 29%

Gynecologic Cancers 36 7%

Prostate Cancer 31 6%

Lung Cancer 29 6%

Other Cancer 29 6%

Colorectal Cancer 24 5%

Head and Neck Cancers 11 2%

Melanoma 11 2%

Thyroid Cancer 9 2%

Brain Tumor/Central Nervous System 8 2%

Skin Cancer 6 1%

Other  Cancersb 28 6%

Cancer  statusc I am currently experiencing cancer for the first time 64 12%

I am currently experiencing cancer recurrence/relapse 86 17%

I am in remission or have no current evidence of disease 318 61%

I don’t know/Other 50 10%

Missing 2  < 1%
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The most commonly represented diagnoses included 
hematologic (29%) and breast (29%) cancers, with 
29% of participants reporting active cancer (i.e., 
first time cancer or relapse). The majority of partici-
pants reported good (37%) or fair (30%) health over-
all. Almost half of participants (49%) had ever been 

tested for COVID-19, but only 3% reported ever test-
ing positive.

COVID‑19 impacts
Participants strongly endorsed COVID-19 impact 
across several areas of life (Table 2). At an item level, the 

a Percentages might not add up to 100% due to rounding or missing data
b Other cancer diagnoses with < 1% prevalence included bladder, kidney, sarcoma, anal, gastrointestinal, pancreatic, among others
c Current status is dichotomized for regression analyses: active/current cancer (n = 150); in remission/other (n = 368); Current stage question not seen by those who 
indicated they are in remission or have no current evidence of disease. Percentages still reported out of total sample size (N = 520)

Table 1 (continued)

Category/range M/n SD/%a

Years since diagnosis Range 0–56 M = 9.1 SD = 7.8

2 years or less 103 20%

3–5 years 94 18%

6–9 years 124 24%

10–19 years 156 30%

20 or more years 43 8%

Stage at diagnosis 0 (microscopic) 22 4%

I (Small and removed by surgery) 88 17%

II (extension to lymph nodes) 88 17%

III (locally advanced) 112 22%

IV (metastatic/widespread) 82 16%

Other/Not Applicable 102 20%

Don’t know 26 5%

Current  stagec Localized disease (has not spread) 48 9%

Metastatic/Stage IV (has spread) 81 16%

My cancer doesn’t have a stage/Not applicable 59 11%

Don’t know 14 3%

Ever metastatic No 384 74%

Yes 124 24%

Don’t know 12 2%

Treatment history Current chemotherapy 60 12%

Current radiation therapy 11 2%

Current hormonal therapy 50 10%

Current oral therapy 92 18%

Current immunotherapy 46 9%

Past chemotherapy 333 64%

Past radiation therapy 259 50%

Past hormonal therapy 91 18%

Past oral therapy 75 14%

Past immunotherapy 63 12%

Past surgery 345 66%

General health Range 0–5 M = 2.9 SD = 0.9

Poor 21 4%

Fair 157 30%

Good 190 37%

Very good 134 26%

Excellent 18 4%
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greatest areas of impact (somewhat or very negatively 
impacted by COVID-19) included the ability to engage 
in recreational activities (88%), feeling connected to oth-
ers (76%), mental health (73%), friendships (63%), ability 
to secure basic essentials (56%), and medical care (56%). 
The least frequently endorsed items of COVID-19 impact 
included education or training (16%), housing (19%), 
and spirituality or religiosity (29%). The EFA of the items 
resulted in a 5-factor solution (TLI = 0.95, RMSR = 0.02, 
RMSEA = 0.05) explaining 51% of the item variance after 
dropping items with low endorsement and low factor 
loadings (< 0.30): Finances (e.g., work stability and pay-
ing bills), Family (e.g., relationship with family and ability 
to care for them), Well-Being (e.g., mental and physical 
health), Essential Needs (e.g., securing basic essentials 
and health care), and Social Activity (e.g., recreational 
activity and friendships). Note that the Well-Being factor 

was excluded from regression analyses due to redun-
dancy with outcome variables.

Protective factors and patient‑reported psychological 
well‑being
Mean, range, and SD scores for the CD-RISC, HHI, and 
PROMIS depression and anxiety are presented in Table 3. 
For context, we noted that average PROMIS depression 
(M = 52.4) and anxiety (M = 56.4) scores in the current 
sample were higher than comparative pre-pandemic 
depression (M = 48.5) and anxiety (M = 49.2) scores in 
the U.S. cancer population, at a magnitude indicating a 
clinically meaningful difference, defined as 3 or more 
points between scores [29]. Further, 22% of patients 
endorsed depression symptoms and 35% of patients 
endorsed anxiety symptoms at levels corresponding to 

Table 2 COVID-19 impact item endorsement and ranking by category

Question stem: How much has each of the following areas of your life been IMPACTED by the COVID-19 pandemic? Response Scale: 1 = Very Negatively, 2 = Somewhat 
Negatively, 3 = Not at all, 4 = Somewhat Positively, 5 = Positively, Not Applicable (NA)
a Categories (shown in Bold) are a result of Exploratory Factor Analysis (EFA)
b Percentages reported out of total sample(N = 520), including those responding NA

Items by  categorya Overall  Rankingb % endorsement (Very—Somewhat 
Negatively)

N/A (%)

Social activity
 My ability to engage in recreational activities 1 87.1 1.0

 How connected I feel to others 2 75.8 0.8

 My friendships 4 63.3 1.0

Well-being
 My mental health 3 71.9 1.0

 My physical health 7 52.7 1.5

 My self-care 10 39.6 2.7

 My ability to take care of household chores 14 28.7 2.3

Essential needs
 Ability to secure basic essentials 5 56.4 1.2

 My medical care 6 55.8 1.0

 My ability to obtain needed health care 9 50.8 1.0

Family
 My family relationships 8 52.5 2.1

 My ability to care for my family 12 32.3 15.6

 My relationship with my spouse or partner 17 24.8 27.3

 My parenting 18 19.0 37.5

Finances
 My finances (e.g., ability to pay bills) 11 37.5 2.7

 My work (e.g., loss of hours, loss of job, ability to obtain 
employment, productivity)

13 30.6 33.5

 My retirement (including the potential to retire and when 
that may occur)

16 25.8 23.3

Uncategorized/low endorsed items
 My spirituality or religiosity 15 26.0 10.4

 My housing 19 17.9 5.8

 My education or training 20 11.4 31.2
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moderate-to-severe levels of symptom burden based on 
established PROMIS benchmarks (mean score > 1 SD).

Inferential analyses
Bivariate relationships
Study variables correlated with each other in the pre-
dicted directions (see Table 3). As hypothesized, greater 
COVID-19 impacts were significantly correlated with 
higher PROMIS depression and anxiety scores, with 
effect sizes ranging from small to moderate (rs = 0.15–
0.31). Additionally, hope and resilience protective fac-
tors exhibited strong, negative correlations with PROMIS 
depression and anxiety (rs = − 0.49 to − 0.60), as hypoth-
esized, such that higher HHI and CD-RISC scores were 
associated with lower PROMIS depression and anxiety.

Regression models
All assumptions of multiple regression were tested and 
met for each model: (1) The relationships between vari-
ables are linear; (2) There is no evidence of multicollin-
earity, as correlations did not exceed 0.8 (see Table  3), 
VIF scores were well below 10 (Range = 1.01–1.22), and 
tolerance scores were above 0.2 (Range = 0.82–0.99); 
(3) The Durbin-Watson statistics show the residuals are 
independent, as required, with a value close to 2 for each 
model (Depression = 1.946; Anxiety = 2.043); (4) Plot of 
standardized residuals versus standardized predicted val-
ues indicate that there are no signs of homoscedasticity 
(i.e., no funneling); (5) P–P plots indicates residuals are 
normally distributed; and (6) Influential cases/outliers 

biasing the model, as identified by the Cook’s distance 
values > 4/n, were not found to alter model outcomes.

As shown in Table 4, each step of the regression mod-
els explained a statistically significant amount of variance 
in depression and anxiety, and the final step was signifi-
cant for both depression (R2 = 0.50, F = (13, 485) = 36.534, 
p < 0.001) and anxiety (R2 = 0.44, F = (13, 487) = 28.837, 
p < 0.001). Younger age and woman gender identity were 
significant predictors of depression and anxiety; lower 
income was also a predictor of anxiety. With respect 
to clinical history, general health status was the largest 
predictor of depression and anxiety, followed by cancer 
status. The impacts of COVID-19 presented differently 
across depression and anxiety: financial impact was the 
sole COVID-19 predictor of depression, while family 
impact was the sole COVID-19 predictor of anxiety. Nei-
ther essential needs nor social impact was a significant 
predictor of depression or anxiety. With respect to pro-
tective factors, both resilience and hope were significant 
predictors of anxiety and depression, even after control-
ling for sociodemographic variables, clinical history, and 
COVID-19 impact. Moreover, resilience and hope carried 
the largest standardized beta weights and the protective 
factor block of variables explained the greatest proportion 
of variance in the overall model (ΔR2 = 0.22 for depres-
sion; ΔR2 = 0.15 for anxiety) compared to other blocks.

Discussion
The current study explored the relationship between 
COVID-19 impacts in the cancer population and patient-
reported depression and anxiety. Findings suggest that 

Table 3 Descriptive statistics and correlations between depression, anxiety, COVID-19 impact, and protective factor (N = 520)

Correlations are unadjusted bivariate Pearson correlations. Entries on the main diagonal are Cronbach’s alphas (α) with listwise deletion applied. PROMIS scores are 
the converted T-scores

*p < .01 **p ≤ .001. HHI Herth Hope Index, CD-RISC-10 Connor-Davidson Resilience Scale

Psychological well-being COVID-19 impact Protective Factors

PROMIS depression PROMIS anxiety Finances Family Essential needs Social CD-RISC-10 HHI

PROMIS Depression (.99)

PROMIS Anxiety 0.76** (.92)

Finances 0.24** 0.25** (.71)

Family 0.26** 0.31** 0.25** (.67)

Essential Needs 0.25** 0.28** 0.25** 0.36** (.69)

Social 0.16** 0.15** 0.15** 0.40** 0.28** (.68)

CD-RISC-10 − 0.54** − 0.49** − 0.15** − 0.17** − 0.13* − 0.08 (.91)

HHI − 0.60** − 0.52** − 0.15** − 0.25** − 0.20** -0.18** 0.64** (.89)

Range 41–79.4 40.3–81.6 0–3 0–4 0–3 0–3 5–40 14–48

Mean 52.4 56.4 1.0 1.3 1.6 2.3 27.6 37.2

SD 8.8 9.3 1.1 1.2 1.2 0.9 6.9 5.8
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people living with cancer experienced a broad range of 
COVID-19-related impacts in the early phases of the 
pandemic, especially related to social activity, well-being, 
and essential needs, and also experienced substantive 
levels of depression and anxiety symptoms. COVID-19 
financial impact was a significant predictor of depression 
and COVID-19 family impact was a significant predictor 
of anxiety, even after controlling for sociodemographic 
and clinical history factors. Additionally, protective fac-
tors, hope and resilience, played a significant role in 
predicting patient-reported depression and anxiety, 
explaining the largest overall proportion of variance in 
the models.

Of note, social factors were among the most commonly 
cited areas impacted by COVID-19 in the current sam-
ple, specifically engaging in recreational activities and 
feeling connected to others and friendships, but were 
not significant predictors of depression or anxiety. In the 
context of the pandemic, a disproportionately high num-
ber of individuals experienced isolation due to numerous 
factors including social distancing. The fact that most 
people endorsed social impact may have resulted in a 
ceiling effect, such that individuals with both lower and 
higher levels of depression and anxiety are experiencing 
and endorsing substantial social isolation. Also of con-
sideration is the fact that social isolation and loneliness 

Table 4 Hierarchical regression results predicting Depression (Model 1) and Anxiety (Model 2)

Variables are continuous unless otherwise specified. All regression coefficients are from the final step in the analyses. COVID-19 Impact Well-being category excluded 
as predictor due to redundancy with outcome variables. Casewise deletion used for missing data. Model statistics at each step and significant predictors shown in 
bold

B unstandardized Beta; β standardized Beta

*p ≤ .05, **p < .01, ***p < .001; Sample sizes: Model 1(N = 499); Model 2 (N = 501)

Predictors Model 1: Depression (N = 499) Model 2: Anxiety (N = 501)

B [95% CI] β B [95% CI] β

Step 1: sociodemographic variables

 Age − 0.10 [− 0.15, − 0.05] − 0.13*** − 0.13 [− 0.19, − 0.08] − 0.17***
 Gender (1 = Woman) 1.70 [0.37, 3.02] 0.08* 2.64 [1.16, 4.13] 0.12***
 Low income (1 =  < 20 k) 1.93 [− 0.26, 4.11] 0.06 3.39 [0.95, 5.83] 0.10**
 Race (1 = Non-Hispanic White) − 0.10 [− 1.53, 1.33] − 0.01 0.16 [− 1.43, 1.75] − 0.01

 R2 0.05 0.08
 F 6.772*** 11.426***

Step 2: clinical history

 Health status − 1.63 [− 2.31, − 0.94] − 0.17*** − 1.09 [− 1.85, − 0.33] − 0.11**
 Cancer status (1 = active cancer) 1.64 [0.34, 2.95] 0.08* 1.48 [0.29, 2.94] 0.07*
 Time since diagnosis 0.07 [− 0.01, 0.14] 0.06 0.07 [− 0.02, 0.15] 0.06

 R2 0.22 0.20
 ΔR2 0.17 0.11
 ΔF 34.883*** 22.841***

Step 3: COVID-19 impact

 Finances 0.58 [0, 1.16] 0.07* 0.61 [− 0.04, 1.26] 0.07

 Family 0.41 [− 0.14, 0.96] 0.06 1.11 [0.49, 1.73] 0.14***
 Essential needs 0.32 [− 0.24, 0.87] 0.04 0.50 [− 0.12, 1.12] 0.06

 Social 0.30 [− 0.38, 0.97] 0.03 0.12 [− 0.64, 0.88] 0.01

 R2 0.28 0.29
 ΔR2 0.06 0.09
 ΔF 10.272*** 15.489***

Step 4: protective factors

 CD-RISC-10 (resilience) − 0.24 [− 0.34, − 0.12] − 0.19*** − 0.25 [− 0.37, − 0.13] − 0.18***
 HHI (hope) − 0.57 [− 0.70, − 0.44] − 0.37*** − 0.46 [− 0.61, − 0.31] -0.29***
 R2 0.50 0.44
 ΔR2 0.22 0.15
 ΔF 103.395*** 63.977***

Final model F(13, 485) = 36.534*** F(13, 487) = 28.837***
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have been identified as distinct traits that can exist 
independently of each other [13, 31] and while isola-
tion might represent the actual lived experience, loneli-
ness is the subjective, negative response to this isolation. 
The way the current study measured the social impact of 
COVID-19 might more appropriately capture isolation as 
opposed to loneliness.

The independent contributions of COVID-19 finan-
cial impact on depression and COVID-19 family impact 
on anxiety, after controlling for covariates, are notable 
and consistent with pre-pandemic evidence suggesting 
that cancer patients are already vulnerable to substan-
tial financial burden [32] as well as concerns about the 
impact of cancer on family members and their well-being 
[33]. The COVID-19 pandemic has created further dis-
ruption to many individuals’ employment and finances 
[34], as well as placed extraordinary burden on caregivers 
supporting family members [35].

Clinical implications
As the cancer population is faced with these many chal-
lenges, it is important to consider what existing factors 
might alleviate the burden of COVID-19. First, system-
atic multidimensional distress screening may serve a 
fundamental role in ensuring that cancer patients’ great-
est needs across the course of the pandemic are being 
identified and acted upon through tailored support [36]. 
Identifying areas of distress and aligning patients with 
appropriate resources, especially those related to finan-
cial and family support services, is always crucial for the 
cancer community but is even more essential as they 
continue to navigate the challenges of the pandemic. The 
current findings suggest that COVID-19 social impact is 
pervasive, and those who are still practicing social dis-
tancing might benefit from using new forms of social 
engagement (e.g., virtual groups) that can create the 
space to connect with others when in-person socializa-
tion is not possible. Additionally, as we continue to return 
to in-person activities, organizations should consider 
how to expand and promote their social events to restore 
feelings of social connectedness. Second, regression anal-
yses in the current study indicate that both resilience and 
hope may serve as powerful tools in the cancer experi-
ence, even during the COVID-19 pandemic. While cau-
sality cannot be asserted in the current study, evidence 
in the literature suggests that hope and resilience can 
be enhanced through supportive interventions [37, 38], 
thus serving as a potentially important pathway towards 
enhancing patient psychological well-being.

Study limitations
This study provides important insights into the experi-
ences of the cancer population during the COVID-19 

pandemic, but it is not without limitations. While the 
sample represents a diverse range of cancer diagno-
ses and clinical characteristics (e.g., time since diag-
nosis, stage, and status), the sample is predominantly 
White (83%), women (76%), with some college educa-
tion (93%). The COVID-19 experiences in historically 
underserved communities may not be well represented 
in the current sample, and thus generalizations to those 
communities should be approached with caution. Fur-
ther, while the regression findings showing significantly 
higher depression and anxiety for women is consistent 
with past research, including research conducting dur-
ing the pandemic [39], it also points to a need for future 
work examining the intersection of gender identity with 
COVID-19 experiences and ensuing mental health, 
especially when considering how traditional gender 
roles could affect COVID-19 areas of impact such as 
finances and family. Additionally, these cross-sectional 
data were collected at a single timepoint during the 
first year of the pandemic and, thus, do not account for 
participants’ mental health prior to their cancer diag-
nosis or prior to the COVID-19 pandemic. It is pos-
sible that participants’ mental health and COVID-19 
experiences, including related impact and concerns, 
shifted over the course of their cancer experiences or 
over the pandemic timeline as people adjusted to con-
ditions. As previously mentioned, these data come 
from the baseline survey in a longitudinal study; we will 
further examine these shifts and within subject changes 
in mental health over time in subsequent analysis and 
dissemination efforts. Given the significant relation-
ships seen between certain areas of COVID-19 impact 
and the patient-reported psychological well-being in 
the cancer community, one area of interest will be the 
long-term, and evolving, effect of COVID-19 financial 
and family impact on depression and anxiety symp-
tom burden. Lastly, only 3% of the sample had tested 
positive for COVID-19 at the time of the survey, which 
limited our ability to include this as a predictor in the 
models, but COVID-19 infection could have a substan-
tial impact on physical and psychological well-being 
and should be considered in future work.

Conclusions
COVID-19 continues to threaten the lives and well-being 
of those living with cancer. While those living with can-
cer are already at greater risk for experiencing clinical 
levels of depression and anxiety, COVID-19 could exac-
erbate the situation. As we continue to recover from the 
ongoing impact of COVID-19, we must be mindful of the 
unique experiences and needs of the cancer community. 
In addition to identifying these needs, we should find 
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actionable ways to support the cancer community, focus-
ing on those risk and protective factors identified in this 
study as well as others.

Acknowledgements
The authors thank Colorectal Cancer Alliance, Head and Neck Cancer Alliance, 
Living Beyond Breast Cancer, Men’s Health Network, and Thelma D. Jones 
Breast Cancer Fund for their recruitment support and Dr. Mitch Golant for 
project guidance.

Author contributions
EF: Conceptualization, Data Curation, Formal Analysis, Funding Acquisition, 
Investigation, Methodology, Project Administration, Resources, Software, 
Supervision, Writing. AZ: Conceptualization, Funding Acquisition, Writing. VM: 
Formal Analysis, Writing. All authors read and approved the final manuscript.

Funding
Support for this work was provided by AbbVie, Amgen Oncology, Astellas 
Pharma, Bristol Myers Squibb, Genentech, Gilead Sciences, Lilly Oncology, 
Merck & Co, Inc, Novocure, and Takeda Oncology.

Availability of data and materials
The datasets generated and/or analyzed during the current study are not pub-
licly available due to being part of a larger on-going study but are available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethics approval was obtained from NORC at the University of Chicago 
Institutional Review Board (IRB00000967; Protocol #20.08.21). All procedures 
performed in studies involving human participants were in accordance with 
the ethical standards of the institutional research committee and with the 
1964 Helsinki declaration and its later amendments or comparable ethical 
standards. Participants provided consent prior to beginning the survey.

Consent for publication
Not applicable. Data are only shared in aggregate form and contain no 
information on any individual patient. Participants were notified on the 
consent form: If there are any publications or presentations resulting from this 
research, no personally identifiable information will be shared.

Competing interests
The authors report the following conflicts of interest. Institutional research 
support was granted to the Cancer Support Community and not individual 
study authors: Fortune: Institutional research funding from: AbbVie, Amgen 
Oncology, AstraZeneca, Astellas Pharma, Bristol Myers Squibb, Genentech, 
Gilead Sciences, Lilly Oncology, Merck & Co, Inc, Sumimoto Dainippon Pharma 
Co, Takeda Oncology. Zaleta: Institutional research funding from: Astellas 
Pharma, Gilead Sciences, Novartis, Pfizer Oncology, Seattle Genetics. Morris: 
None to disclose.

Author details
1 Cancer Support Community, Research and Training Institute, 520 Walnut 
Street, Suite 1170, Philadelphia, PA 19106, USA. 

Received: 27 September 2022   Accepted: 3 March 2023

References
 1. Breslau J, Finucane ML, Locker AR, Baird MD, Roth EA, Collins RL (2021) A 

longitudinal study of psychological distress in the united states before 
and during the covid-19 pandemic. Prev Med 143:106362. https:// doi. 
org/ 10. 1016/j. ypmed. 2020. 106362

 2. Robinson E, Daly M (2021) Explaining the rise and fall of psychologi-
cal distress during the covid-19 crisis in the United States: longitudinal 

evidence from the understanding America study. Br J Health Psychol 
26:570–587. https:// doi. org/ 10. 1111/ bjhp. 12493

 3. Fung M, Babik JM (2020) Covid-19 in immunocompromised hosts: what 
we know so far. Clin Infect Dis. https:// doi. org/ 10. 1093/ cid/ ciaa8 63

 4. Tian Y, Qiu X, Wang C et al (2021) Cancer associates with risk and severe 
events of covid-19: a systematic review and meta-analysis. Int J Cancer 
148:363–374. https:// doi. org/ 10. 1002/ ijc. 33213

 5. Patt D, Gordan L, Diaz M et al (2021) Impact of covid-19 on cancer care: 
How the pandemic is delaying cancer diagnosis and treatment for Ameri-
can seniors. Am J Clin Oncol 44:7. https:// doi. org/ 10. 1200/ CCI. 20

 6. Leach CR, Kirkland EG, Masters M et al (2021) Cancer survivor worries 
about treatment disruption and detrimental health outcomes due to the 
covid-19 pandemic. J Psychosoc Oncol 39:347–365. https:// doi. org/ 10. 
1080/ 07347 332. 2021. 18881 84

 7. Lai AG, Pasea L, Banerjee A et al (2020) Estimated impact of the covid-19 
pandemic on cancer services and excess 1-year mortality in people with 
cancer and multimorbidity: near real-time data on cancer care, cancer 
deaths and a population-based cohort study. BMJ Open 10:e043828. 
https:// doi. org/ 10. 1136/ bmjop en- 2020- 043828

 8. Krebber AM, Buffart LM, Kleijn G et al (2014) Prevalence of depression in 
cancer patients: a meta-analysis of diagnostic interviews and self-report 
instruments. Psychooncology 23:121–130. https:// doi. org/ 10. 1002/ pon. 
3409

 9. Pitman A, Suleman S, Hyde N, Hodgkiss A (2018) Depression and anxiety 
in patients with cancer. BMJ 361:k1415. https:// doi. org/ 10. 1136/ bmj. 
k1415

 10. Reeve BB, Mitchell SA, Dueck AC et al (2014) Recommended patient-
reported core set of symptoms to measure in adult cancer treatment 
trials. J Natl Cancer Inst. https:// doi. org/ 10. 1093/ jnci/ dju129

 11. Ramsey I, Corsini N, Hutchinson AD, Marker J, Eckert M (2021) A core set 
of patient-reported outcomes for population-based cancer survivorship 
research: a consensus study. J Cancer Surviv 15:201–212. https:// doi. org/ 
10. 1007/ s11764- 020- 00924-5

 12. Agarwal SK (2020) Loneliness and its relationship with cancer. Am Int J 
Cancer Stud 2:17

 13. Deckx L, van den Akker M, Buntinx F (2014) Risk factors for loneliness in 
patients with cancer: a systematic literature review and meta-analysis. Eur 
J Oncol Nurs 18:466–477. https:// doi. org/ 10. 1016/j. ejon. 2014. 05. 002

 14. Amaniera I, Bach C, Vachani C et al (2021) Psychosocial impact of the 
covid-19 pandemic on cancer patients, survivors and caregivers. J Psy-
chosoc Oncol 39:485–492. https:// doi. org/ 10. 1080/ 07347 332. 2021. 19137 
80

 15. Gallagher S, Bennett KM, Roper L (2021) Loneliness and depression in 
patients with cancer during covid-19. J Psychosoc Oncol 39:445–451. 
https:// doi. org/ 10. 1080/ 07347 332. 2020. 18536 53

 16. Shamblaw AL, Rumas RL, Best MW (2021) Coping during the covid-19 
pandemic: relations with mental health and quality of life. Can Psychol 
62:92–100. https:// doi. org/ 10. 1037/ cap00 00263

 17. Gallagher MW, Smith LJ, Richardson AL, D’Souza JM, Long LJ (2021) 
Examining the longitudinal effects and potential mechanisms of hope 
on covid-19 stress, anxiety, and well-being. Cogn Behav Ther 50:234–245. 
https:// doi. org/ 10. 1080/ 16506 073. 2021. 18773 41

 18. Nicolescu S, Băban A (2021) Pandemic and resilience: a qualitative analy-
sis of the emotional impact of the covid-19 pandemic on breast cancer 
patients in active treatment. Cogn Brain Behav Interdiscip J 25:243–259. 
https:// doi. org/ 10. 24193/ cbb. 2021. 25. 13

 19. Jacobson C, Miller N, Mulholland R et al (2021) Psychological distress 
and resilience in a sample of adolescents and young adults with cancer 
during the covid-19 pandemic. medRxiv. https:// doi. org/ 10. 21203/ rs.3. 
rs- 373545/ v1

 20. Javellana M, Hlubocky FJ, Somasegar S et al (2022) Resilience in the face 
of pandemic: the impact of covid-19 on the psychologic morbidity and 
health-related quality of life among women with ovarian cancer. Oncol 
Pract. https:// doi. org/ 10. 1200/ OP. 21. 00514

 21. Hu T, Xiao J, Peng J, Kuang X, He B (2018) Relationship between resilience, 
social support as well as anxiety/depression of lung cancer patients: a 
cross-sectional observation study. J Cancer Res Ther 14:72–77. https:// doi. 
org/ 10. 4103/ jcrt. JCRT_ 849_ 17

https://doi.org/10.1016/j.ypmed.2020.106362
https://doi.org/10.1016/j.ypmed.2020.106362
https://doi.org/10.1111/bjhp.12493
https://doi.org/10.1093/cid/ciaa863
https://doi.org/10.1002/ijc.33213
https://doi.org/10.1200/CCI.20
https://doi.org/10.1080/07347332.2021.1888184
https://doi.org/10.1080/07347332.2021.1888184
https://doi.org/10.1136/bmjopen-2020-043828
https://doi.org/10.1002/pon.3409
https://doi.org/10.1002/pon.3409
https://doi.org/10.1136/bmj.k1415
https://doi.org/10.1136/bmj.k1415
https://doi.org/10.1093/jnci/dju129
https://doi.org/10.1007/s11764-020-00924-5
https://doi.org/10.1007/s11764-020-00924-5
https://doi.org/10.1016/j.ejon.2014.05.002
https://doi.org/10.1080/07347332.2021.1913780
https://doi.org/10.1080/07347332.2021.1913780
https://doi.org/10.1080/07347332.2020.1853653
https://doi.org/10.1037/cap0000263
https://doi.org/10.1080/16506073.2021.1877341
https://doi.org/10.24193/cbb.2021.25.13
https://doi.org/10.21203/rs.3.rs-373545/v1
https://doi.org/10.21203/rs.3.rs-373545/v1
https://doi.org/10.1200/OP.21.00514
https://doi.org/10.4103/jcrt.JCRT_849_17
https://doi.org/10.4103/jcrt.JCRT_849_17


Page 11 of 11Fortune et al. Journal of Patient-Reported Outcomes            (2023) 7:29  

 22. Min JA, Yoon S, Lee CU et al (2013) Psychological resilience contributes 
to low emotional distress in cancer patients. Support Care Cancer 
21:2469–2476. https:// doi. org/ 10. 1007/ s00520- 013- 1807-6

 23. Solano JP, da Silva AG, Soares IA, Ashmawi HA, Vieira JE (2016) Resilience 
and hope during advanced disease: a pilot study with metastatic colo-
rectal cancer patients. BMC Palliat Care 15:70. https:// doi. org/ 10. 1186/ 
s12904- 016- 0139-y

 24. Ding K, Yang J, Chin MK et al (2021) Mental health among adults dur-
ing the covid-19 pandemic lockdown: a cross-sectional multi-country 
comparison. Int J Environ Res Public Health. https:// doi. org/ 10. 3390/ ijerp 
h1805 2686

 25. Davidson JRT. Connor–Davidson resilience scale (cd-risc) manual. 
06-01-2020.

 26. Herth K (1992) Abbreviated instrument to measure hope: development 
and psychometric evaluation. J Adv Nurs 17:8

 27. Finkelstein EA, Baid D, Cheung YB et al (2021) Hope, bias and survival 
expectations of advanced cancer patients: a cross-sectional study. Psy-
chooncology 30:780–788. https:// doi. org/ 10. 1002/ pon. 5675

 28. Hays RD, Spritzer KL, Schalet BD, Cella D (2018) Promis®-29 v2.0 profile 
physical and mental health summary scores. Qual Life Res 27:1885–1891. 
https:// doi. org/ 10. 1007/ s11136- 018- 1842-3

 29. Jensen RE, Potosky AL, Moinpour CM et al (2017) United States 
population-based estimates of patient-reported outcomes measurement 
information system symptom and functional status reference values for 
individuals with cancer. J Clin Oncol 35:1913–1920. https:// doi. org/ 10. 
1200/ JCO. 2016. 71. 4410

 30. Cohen J (1992) A power primer. Psychol Bull 112:155–159. https:// doi. 
org/ 10. 1037/ 0033- 2909. 112.1. 155

 31. Cornwell EY, Waite LJ (2009) Measuring social isolation among older 
adults using multiple indicators from the nshap study. J Gerontol B 
Psychol Sci Soc Sci 64(Suppl 1):i38-46. https:// doi. org/ 10. 1093/ geronb/ 
gbp037

 32. Carrera PM, Kantarjian HM, Blinder VS (2018) The financial burden and 
distress of patients with cancer: understanding and stepping-up action 
on the financial toxicity of cancer treatment. CA Cancer J Clin 68:153–165. 
https:// doi. org/ 10. 3322/ caac. 21443

 33. Zaleta AK, McManus S, Fortune EE et al (2021) 
Cancersupportsource(r)-15+: development and evaluation of a short 
form of a distress screening program for cancer patients and survi-
vors. Support Care Cancer 29:4413–4421. https:// doi. org/ 10. 1007/ 
s00520- 021- 05988-2

 34. Cho SJ, Lee JY, Winters JV (2021) Employment impacts of the covid-19 
pandemic across metropolitan status and size. Growth Change. https:// 
doi. org/ 10. 1111/ grow. 12540

 35. Russell BS, Hutchison M, Tambling R, Tomkunas AJ, Horton AL (2020) 
Initial challenges of caregiving during covid-19: Caregiver burden, mental 
health, and the parent-child relationship. Child Psychiatry Hum Dev 
51:671–682. https:// doi. org/ 10. 1007/ s10578- 020- 01037-x

 36. Segelov E, Underhill C, Prenen H et al (2020) Practical considerations for 
treating patients with cancer in the covid-19 pandemic. JCO Oncol Pract 
16:467–482. https:// doi. org/ 10. 1200/ OP. 20. 00229

 37. Corn BW, Feldman DB, Wexler I (2020) The science of hope. Lancet Oncol 
21:e452–e459. https:// doi. org/ 10. 1016/ s1470- 2045(20) 30210-2

 38. Seiler A, Jenewein J (2019) Resilience in cancer patients. Front Psychiatry 
10:208. https:// doi. org/ 10. 3389/ fpsyt. 2019. 00208

 39. Salari N, Hosseinian-Far A, Jalali R et al (2020) Prevalence of stress, anxiety, 
depression among the general population during the covid-19 pan-
demic: a systematic review and meta-analysis. Glob Health 16:57. https:// 
doi. org/ 10. 1186/ s12992- 020- 00589-w

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1007/s00520-013-1807-6
https://doi.org/10.1186/s12904-016-0139-y
https://doi.org/10.1186/s12904-016-0139-y
https://doi.org/10.3390/ijerph18052686
https://doi.org/10.3390/ijerph18052686
https://doi.org/10.1002/pon.5675
https://doi.org/10.1007/s11136-018-1842-3
https://doi.org/10.1200/JCO.2016.71.4410
https://doi.org/10.1200/JCO.2016.71.4410
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1093/geronb/gbp037
https://doi.org/10.1093/geronb/gbp037
https://doi.org/10.3322/caac.21443
https://doi.org/10.1007/s00520-021-05988-2
https://doi.org/10.1007/s00520-021-05988-2
https://doi.org/10.1111/grow.12540
https://doi.org/10.1111/grow.12540
https://doi.org/10.1007/s10578-020-01037-x
https://doi.org/10.1200/OP.20.00229
https://doi.org/10.1016/s1470-2045(20)30210-2
https://doi.org/10.3389/fpsyt.2019.00208
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1186/s12992-020-00589-w

	Perceived COVID-19 pandemic impact and protective factors predicting patient-reported depression and anxiety in individuals living with cancer
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Participants
	Measures
	Sociodemographic background, clinical history, and COVID-19 status
	COVID-19 impacts
	Connor-Davidson Resilience Scale (CD-RISC-10©) [25]
	Herth Hope Index (HHI) [26]
	Patient-reported outcomes measurement information system 29 profile V2.0 (PROMIS-29): depression and anxiety subscales [28]

	Analysis

	Results
	Descriptive analyses
	Participant sociodemographics, clinical history, and COVID-19 status
	COVID-19 impacts
	Protective factors and patient-reported psychological well-being

	Inferential analyses
	Bivariate relationships
	Regression models


	Discussion
	Clinical implications
	Study limitations

	Conclusions
	Acknowledgements
	References


