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Abstract

Treatment modifications and contact restrictions were common during the COVID-19
pandemic and can be stressors for mental health. There is a lack of studies assessing
pandemic-related risk factors for anxiety and depression of cancer patients and survi-
vors systematically in multifactorial models. A total of 2391 participants, mean age
65.5 years, <5 years post-diagnosis of either lung, prostate, breast, colorectal cancer,
or leukemia/lymphoma, were recruited in 2021 via the Baden-Wiirttemberg Cancer
Registry, Germany. Sociodemographic information, pandemic-related treatment mod-
ifications, contact restrictions, and anxiety/depression (Hospital Anxiety and Depres-
sion Scale, HADS) were assessed via self-administered questionnaire. Clinical
information (diagnosis, stage, and treatment information) was obtained from the can-
cer registry. Overall, 22% of participants reported oncological care modifications due
to COVID-19, mostly in follow-up care and rehabilitation. Modifications of active
cancer treatment were reported by 5.8%. Among those, 50.5% had subclinical anxi-
ety and 55.4% subclinical depression (vs. 37.4% and 45.4%, respectively, for
unchanged active treatment). Age <60 years, female sex, lung cancer, low income,
and contact restrictions to peer support groups or physicians were identified as inde-
pendent risk factors for anxiety. Risk factors for depression were lung cancer (both
sexes), leukemia/lymphoma (females), recurrence or palliative treatment, living alone,
low income, and contact restrictions to relatives, physicians, or caregivers. The study
demonstrates that changes in active cancer treatment and contact restrictions are
associated with impaired mental well-being. The psychological consequences of

treatment changes and the importance for cancer patients to maintain regular
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1 | INTRODUCTION

The COVID-19 pandemic has affected health systems worldwide.
Medical resources have been reallocated to contain the spread of
the virus and to prepare for the (potential) care of COVID-19
patients.!? These developments have impacted oncological care in
many countries,® including Germany.* Cancer screening programs
have been reduced or suspended by the state, and patients were
more reluctant to seek healthcare services.® For cancer patients,
treatment pathways were altered to prevent treatment in intensive
care units,” and telehealth became more important.® A global study
among cancer centers in 54 countries found that 88% of the cen-
ters had reduced their level of care due to precautionary measures,
capacity restrictions, staff shortage, and lack of access to medica-
tions.” A study among Comprehensive Cancer Centers in Germany
showed that capacities were decreased throughout the pandemic.
The highest and most enduring restrictions were reported for
follow-up care and psycho-oncology, but surgical treatment was
also notably affected.”

1.1 | Mental health of cancer patients/survivors in
the context of the COVID-19 pandemic

Common risk factors for depression in cancer patients and survivors
include female sex, comorbidities, advanced cancer stage, metasta-
ses, low physical functioning, low education and income, lack of
partnership, low social support, hopelessness, and dysfunctional
coping styles.® Low cognitive function, fatigue and insomnia could
also play a role.” Predictors of anxiety in cancer survivors are
researched less well, and they include poor social support and
pain.1° A systematic review on distress, anxiety, and depression in
adolescent and young adult cancer survivors reported being female
and being out of school/work as risk factors for anxiety.'* A German

study in adult cancer survivors further found associations of anxiety

RIGHTS L

contact with their physicians should be considered in future responses to threats to

cancer registry, mental health, SARS-CoV-2, social contact, treatment modifications, well-being

Many cancer patients are at increased risk of mental health issues. This risk likely was height-
ened during the COVID-19 pandemic, though understanding of the pandemic's impact on men-
tal health in cancer remains uncertain. Here, clinical and sociodemographic risk factors for
anxiety and depression were analyzed for cancer patients and survivors during the COVID-19
pandemic. Female sex, lung cancer, active disease, and low income or restricted contact with rel-
atives or physicians were key risk factors for anxiety and depression. In particular, the findings
highlight the importance of social contact as a modifiable risk factor for the mental health of

with younger age, living alone, low education, financial difficulties,
low cognitive function, fatigue, and insomnia.’ In times of COVID-19, fur-
ther risk factors have emerged. Social life of all society was affected
due to stay-at-home mandates and physical contact restrictions. The
prevalence of loneliness rose, and thereby also the prevalence of
depression and anxiety.'? A large cohort study in the general popu-
lation in Germany reported that perceived stress increased in all age
groups during the pandemic, while increases in depressive symp-
toms and anxiety symptoms were limited to those under 60 years of
age.'® This might be due to work-related strains, such as job loss,
financial problems, and insecurity regarding the future.'* Patients
with pre-existing chronic conditions reported significantly more anx-
iety and depression during the pandemic than the general popula-
tion and healthcare workers.'> An online survey in Germany,
comparing anxiety and depression in cancer patients in March 2020
and before the outbreak of the pandemic (retrospectively assessed),
reported a significant increase in the rates of depression (from 9.3%
to 16.7%) and of anxiety (from 8.0% to 20.7%).* An international
systematic review of anxiety and depression in cancer patients dur-
ing the COVID-19 pandemic found even higher rates, with an overall
prevalence of depression of 37% and an overall prevalence of anxi-
ety of 38%.!7 Risk factors for mental health problems in cancer
patients during the COVID-19 pandemic included younger age,
female gender, lower education, economic instability, living in urban
areas, having negative coping styles, and lack of social support.'®
Cancer patients and survivors worried about limited access to
healthcare, the fear of infection or of contracting the virus, insecu-

rity, loneliness and isolation,'®-2°

as well as practical issues about
employment, finances, and transportation.?! Studies from Turkey??
and Germany?® found that treatment delays or disruptions were
associated with psychological problems. A large Chinese study also
reported that pandemic-related treatment shifts were a risk factor
for anxiety and depression in cancer patients, while social support,
being employed, and longer time since diagnosis were protective

factors.?*
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1.2 | Study objective

Previous research on the consequences of COVID-19 on cancer
patients and survivors is often based on small samples, qualitative
data or nonvalidated instruments, or is limited to patients undergo-
ing treatment, and most included studies were conducted in the
same country (China) and potentially not comparable to Europe.
Therefore, the aims of the current study are to assess (1) the prev-
alence of anxiety and depression 1 year after the beginning of the
COVID-19 pandemic in cancer patients and survivors in Germany,
(2) differences in anxiety and depression between cancer patients
and survivors with changes in active oncological treatment, com-
pared to those without changes, and (3) risk and protective factors
for anxiety and depression in cancer patients and survivors, includ-
ing treatment changes and contact restrictions, but also sociode-

mographic and clinical characteristics.

2 | METHODS

21 | Sample

The study is based on the population-based cross-sectional study
“Consequences of Corona Restrictions for Cancer Therapy and Survi-
vorship” (CroKus$ [Folgen der Corona-Beschrankungen fiir Krebsther-
apie und Survivorship]). A total of 2439 participants (1563 of those
with cancer diagnosis between 07/2019 and 06/2020, defined as
“patients,” and 876 with cancer diagnosis between 07/2015 and
06/2019, defined as “survivors”) were recruited between May
and December 2021 via the Baden-Wirttemberg Cancer Registry
(BWCR), Germany.

Inclusion criteria for recruitment were: Histologically confirmed
diagnosis of lung (ICD-10 C33-34), prostate (ICD-10 C61), breast
(ICD-10 C50), colorectal (ICD-10 C33-34), or hematological (ICD-10
C81-C96) cancer, 18-85 years of age, and capable of providing con-
sent. Exclusion criteria were death prior to receipt of the question-
naire, refusal to have identity data recorded in the BWCR, or general
refusal to participate in studies. We excluded participants with second
malignant tumors (ICD-10 C00-C97, excluding C44) and participants
who reported comorbid carcinoma in situ being likely to have been
treated during the study period.

Potentially eligible cancer patients and survivors (n = 14,184)
were randomly selected from the BWCR, according to a stratified
sampling scheme by tumor and time since diagnosis. Invitations were
sent in two recruitment waves (April and August 2021) by the regis-
try's trust center via postal mail. Those willing to participate
(n = 2978) gave written informed consent and subsequently received
a paper questionnaire by post from the German Cancer Research Cen-
ter (DKFZ). Overall, 2509 persons returned the questionnaire
(response rate: ~85% among those who received the questionnaire,
21% overall). Of these, 5 were excluded because the questionnaire
had too many missing responses in relevant questions, 49 because of

a malign or in situ second cancer (previously not known to the
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registry), and 16 because of an invalid cancer diagnosis, due to a
downgrading of a previously malign to an in situ primary diagnosis in
the registry, or cancer type unknown to the participant and no con-
sent to link the registry data (Flowchart: Figure S1). For the current
analysis, we further excluded N = 48 participants who did not con-
sent to link their cancer registry information and who did not indicate
whether they were in active cancer treatment during the pandemic,

resulting in a final sample of N = 2391.

2.2 | Measures

Participants' clinical data (diagnosis, stage, and treatment information)
were linked from the cancer registry after written consent was
obtained from the participants. Sociodemographic information and
the frequency and burden of individual restrictions in social life
and oncological care were assessed by self-report in the question-
naire. For those participants without self-reported changes in onco-
logical care, we determined—based on the dates of registered
treatments—whether surgery, systemic therapy or radiotherapy was
scheduled between January 2020 (beginning of the COVID-19 pan-
demic) and the time of the survey. Age at survey was defined as year
of participation minus year of birth. Anxiety and depression were
assessed by the Hospital Anxiety and Depression Scale (HADS).?® For
both the anxiety (HADS-A) and the depression (HADS-D) subscale,
scores of 8 and above have been proposed to identify subclinical
cases and scores of 11 and higher to identify clinically significant
cases.?® Over the past decades, different cutoffs have been used and

d, 2”28 also specifically for cancer patients.?>?’ Never-

recommende
theless, in the current study, the most widely used cutoff scores of 28
and 211 were used to enable comparison of the results with other
studies.’” In the regression models, body mass index (BMI) was calcu-
lated as weight (kg)/height (m)? and classified according to the WHO
guidelines as underweight (below 18.5), normal weight (18.5 to <25),
pre-obesity (25 to <30), and obesity (30 and higher). For persons living
alone, low household income was classified as 1200 € and less
(2000 € and less for shared households), average as 1201-2000 €
(2001-4000 € for shared households), and higher average to high as
more than 2000 € (more than 4000 € for shared households).%°

2.3 | Statistical analyses

To compare patients and survivors with respect to sociodemographic
and clinical characteristics and COVID-19 restrictions, we employed
chi-square tests for categorical variables and t tests for continuous
variables. Logistic regression was used to model the prevalence of
anxiety and depression in participants with and without changes in
their active cancer treatment due to the COVID-19 pandemic,
adjusted for age, sex, education, tumor site, and stage. In a second
step, further factors that are potentially associated with anxiety and
depression (partner, employment, time since diagnosis, treatment
phase, previous COVID-19 infection, BMI, and contact restrictions)
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were included in the logistic regression models to calculate odds ratios
(ORs) for anxiety and depression based on these factors. Statistical
analyses were performed using SAS Enterprise Guide 7.15; p <0.05
was considered statistically significant. Multiple imputation (MI) with
25 imputations was used to handle missing values for all relevant
scales except the questions on treatment changes, in order not to
overestimate the actual number of pandemic-related treatment
changes in Germany. Ml estimates missing values based on the distri-
bution of variables in the data set and on their associations. In con-
trast to single imputation, MI takes into account the uncertainty of
the estimation by drawing multiple values from the likely range
of values and thus creating multiple imputed data sets to be used as a
basis for subsequent analyses. The final estimates are the combined
(averaged) results from all data sets.®! Graphics were created using
Microsoft Excel 2016.

3 | RESULTS

3.1 | Comparison of nonrespondents and
respondents

Based on the cancer registry data, we compared respondents and
nonrespondents to check the representativeness of the sample
(Table S1). While there was no difference regarding sex, respondents
were 2.5 years younger at survey and at diagnosis. Response was
slightly higher for those with more recent diagnosis (1-2 years before
the survey). Patients and survivors with breast or prostate cancers as
well as hemato-oncological diseases were more likely to participate,
compared to those with colorectal and especially lung cancer. Stages |
and Il were slightly overrepresented, while the prevalence of Stage IV
was lower in respondents. Overall, although most differences were
statistically significant, most differences were small, and respondents
showed sufficient variability regarding their sociodemographic and

clinical characteristics.

3.2 | Sample characteristics

The mean age of participants at the time of the survey was 65.5 years
(Table 1). There was a balanced representation across all levels of edu-
cation. The majority lived with their spouse/partner. Half of the sam-
ple was retired, and three out of four participants had an average to
high household income. There were no substantial differences in
socio-demographics between patients and survivors (Table 1). At the
time of the survey in the second half of 2021 (after a 6-month lock-
down in Germany from December 2020 to May 2021), 85% of the
participants still reported restrictions in public life, about 75% stated
restricted contact with relatives and 29% reported restricted contact
with peer support groups (Table 1). Patients were more likely than
survivors to report contact restrictions to relatives and peer support
groups. Patients also indicated a higher burden resulting from these

restrictions (Table 1).
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The sample was also balanced in terms of cancer types and
stages, with no significant differences between patients and survivors
(Table 2). More than half of the sample were in follow-up care at the
time of the survey, with patients significantly more likely to be in pri-
mary treatment and survivors significantly more likely to be in pallia-
tive care. Of the whole sample, 46% indicated that their treatment
had ended, and 61% still perceived themselves as a cancer patient
(regardless of treatment phase). About one third of the sample still
reported a substantial physical and/or mental burden from cancer,
with patients reporting a slightly higher burden than survivors
(Table 2). Overall, 21.9% of participants (patients 25.1% and survi-
vors 16.1%) reported a modification of their oncological care due to
the COVID-19 pandemic (Table 2). Patients with more recent diagno-
ses reported significantly more changes (25%) compared to survivors
(16%). Most of these changes referred to rehabilitation and follow-up
care (Table S2), while 5.8% of the overall sample reported a change in
their active cancer treatment (Table 2). Considering that only 60% of
the sample had active treatment during the relevant time period
(Table 2), this means that 9.6% of planned active treatments had been
changed (11.8% of planned surgeries, 6.2% of planned systemic thera-
pies, and 3.2% of planned radiotherapies, Table S2).

3.3 | Prevalence of anxiety and depression

The prevalence of anxiety in the overall study sample was 16.3% (sub-
clinical: 36.7%, Table S3). The prevalence for participants with a
change in active cancer treatment (surgery, systemic, or radiotherapy)
was 25.2% (subclinical: 50.5%) compared to 15.6% (subclinical: 37.4%)
in the group with “unchanged” active cancer treatment, and 14.4
(subclinical: 37.1%) in the group with no active cancer treatment dur-
ing the relevant time period (adjusted for age, sex, education, cancer
site, and stage, Figure 1). The overall prevalence of depression was
19.4% (subclinical: 44.8%, Table S3) and was higher in participants
who reported a change in active cancer treatment (30%; subclinical:
55.4%) than among those without active treatment change (19.0%;
subclinical: 45.4%) and among those without active cancer treatment
(15.2%; subclinical: 42.4%); adjusted for age, sex, education, cancer
site, and stage (Figure 1, all differences in the anxiety and depression
prevalence between the subgroup with changed treatment and those

without altered treatment were statistically significant).

3.4 | Risk factors for anxiety and depression

To analyze risk and protective factors for anxiety and depression, we
included additional factors in the models and calculated ORs
(Tables S4 and S5). When contact restrictions to physicians were
included, the change of active treatment was no longer relevant in
explaining anxiety and depression. Independent risk factors for anxi-
ety were age <60 years, female sex (for colorectal cancer, leukemia/
lymphoma, and lung cancer), lung cancer, low income, contact restric-

tions to peer support groups and to physicians (Figure 2). The
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TABLE 1  Sample characteristics (sociodemographic).

Mean age at survey

Total
Age at survey
18-49 years
50-59 years
60-69 years
70-79 years
80-86 years
Sex
Female
Education
<9 years
10-11 years
212 years
Living situation/partnership
Living with spouse/partner
Having partner, living alone
No partner, living alone
Living with others
Senior or nursing home
Other
Employment situation
Employed
Freelancer
Civil servant
Retired
Unemployed
Other
Multiple jobs
Household income®
Low
Average
High
Contact restrictions
... with relatives
... with peer support groups
... with physicians
... with caregivers
... with public
Burdened by contact restrictions’
... with relatives
... with peer support groups
... with physicians

... with caregivers

RIGHTS L

Overall

Mean® sp¢

65.5 11.8
N %
2391 100
186 7.8
453 18.9
774 324
726 30.4
252 10.5
1231 51.5
823 344
719 30.1
849 35.5
1814 75.9
101 4.2
383 16.0
61 2.6
7 0.3
24 1.0
574 24.0
103 4.3
97 4.0
1308 54.7
207 8.7
58 24
44 1.8
537 225
1161 48.6
693 29.0
1811 75.8
694 29.0
380 15.9
401 16.8
2039 85.3
828 34.6
147 6.1
104 43
104 4.3

Patients®

Mean SD
654 11.7
n %
1535 100
121 7.9
295 19.2
504 32.8
450 29.3
165 10.7
774 50.4
521 33.9
462 30.1
553 36.0
1187 77.3
59 3.8
232 15.1
38 2.5
6 0.4
13 0.8
389 25.3
72 4.7
64 4.2
808 527
137 8.9
38 2.5
28 1.8
342 223
757 49.3
437 28.4
1192 77.7
477 31.0
247 16.1
269 17.5
1324 86.2
553 36.0
106 6.9
70 4.6
71 4.6

INTERNATIONAL
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Survivors®

Mean SD
65.5 11.9
n %
856 100
65 7.6
158 18.5
270 31.5
276 322
87 10.2
457 534
303 35.4
257 30.0
296 34.6
628 73.4
42 4.9
151 17.6
23 2.7
1 0.1
11 1.3
186 21.7
31 3.6
32 3.8
500 58.4
71 8.3
20 24
16 1.9
196 229
404 47.2
256 29.9
619 72.3
217 25.4
133 15.6
133 15.5
715 83.5
275 321
41 4.8
34 4.0
33 3.9

1o

Puit

p(t)

p (%

.69

16

.72

.23

.62

.004
.003
.75
.20
.07

.0077
.0131
79
43

(Continues)
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TABLE 1 (Continued)
N % n % n % p A
... with public 1041 43.5 686 447 355 41.5 .05

Note: Bold p values mark statistically significant differences (p < .05) between cancer patients and survivors in global comparison.

#Patients: cancer patients diagnosed between 07/2019 and 06/2020.
bSurvivors: cancer survivors diagnosed between 01/2015 and 06/2019.

All results are based on 25 imputations of missing values (except items on burden as these are conditional). Missings were generally not higher than
5%-10% per variable. Percentages might not add up to 100% due to rounding of multiple imputation results.

4SD: standard deviation.

®Low: single households <1200 €, shared households <2000 €; Average: single households 1201-2000 €, shared households 2001-4000 €; and high: single

households >2000 €, shared households >4000 €.

fFeeling “burdened” by contact restrictions includes the answers “very much” and “quite a bit” (compared to “partially,

prevalence of anxiety was lower in individuals aged 70-79 years and
being in remission. Independent risk factors for depression were
lung cancer, leukemia/lymphoma (only females), recurrence or pal-
liative treatment, low income, living alone, and contact restrictions
to relatives, physicians, and caregivers. Higher education was asso-
ciated with lower risk of depression (Figure 3). The risk factors for
the cutoff scores of 211 for clinically significant anxiety and
depression showed a similar pattern. The main differences were
that Stage IV emerged as additional predictor for anxiety, and age
50-59 years was additionally associated with depression, while
the associations of cancer site/sex and education with depression
were not statistically significant (Figures S2 and S3).

We further explored whether the reasons behind changes in
active cancer treatment, and one's own involvement in the decision-
making process contribute to feelings of anxiety and depression. The
questions on these aspects had too much missing data and the results
did not show a clear pattern (Table Sé). For surgeries and radiother-
apies, an alteration due to high infection risk seemed to be associated
with higher anxiety and depression but none of the comparisons was
statistically significant. Patients' inclusion in the decision-making pro-
cess, but also not knowing who made the decision about treatment
change (compared to the decision by the physician alone) was associ-
ated with higher anxiety (Table S6).

4 | DISCUSSION

The media reported on treatment shifts in oncological care very early
in the pandemic, and it is important to quantify the proportion of
patients and survivors affected by this problem and potential long-
term consequences. Although the impact of COVID-19 itself on the
care systems worldwide has diminished in the meantime, treatment
shifts can also happen due to other reasons like lack of personnel in
the health sector or delivery problems of medication, and it is impor-
tant to be aware of the physical and psychological consequences. Pre-
pandemic studies have shown that even short treatment delays of
4 weeks can be associated with a 6%-8% increased mortality in can-
cer patients.®?

As decreases in the absolute numbers of cancer therapies might

also result from decreases in diagnoses,>® we analyzed the proportions
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rather not,” and “not at all”).

of diagnosed cancer survivors reporting changes. In our sample, 22% of
participants stated modifications of their oncological care, which is
comparable to a large Dutch study, where 19%-29% of patients
reported modifications, including changes to telehealth.>* In our sam-
ple, 12% of the planned surgeries were affected by changes. This is in
line with the nonoperation rates during full lockdowns found in an
international study®® and also with German cancer registry data®® and
capacity restrictions reported by German Comprehensive Cancer Cen-
ters.* Systemic and radiotherapy were less likely to be changed than
surgery, which is consistent with a study among clinicians worldwide.®”
Further studies in the coming years should investigate whether and
which treatment modifications will be associated with lower quality of
life or a higher rate of recurrence in the long term.

Not only medical care, but also contact with clinicians, peer sup-
port groups or family and friends are important for the recovery of can-
cer patients. Repeated lockdowns and social isolation regulations in
various intensities affected everyone. The second lockdown in
Germany ended shortly before the study, but a broad majority of the
study population still reported contact restrictions in public and in their
own lives at the time of the survey. Hospital visits were restricted for a
long time in various intensities (no visits at all, only one person, only
vaccinated or tested persons), which might be reflected in the higher
rate of restricted contact with relatives in cancer patients compared to
survivors and the higher burden by these restrictions. Besides this, fear
of infection during the active treatment could have led to a prolonged
period of self-initiated isolation for cancer patients, beyond the “offi-
cial” regulations. Another reason for the higher burden might be that
relatives often act as additional caregivers during treatment.

The COVID-19 pandemic has increased feelings of insecurity,
fear, and worry in the whole population.*®3? For cancer patients,
modifications in care or contact restrictions to caregivers, physicians,
or peer support groups could have further increased the risk of psy-
chological distress. In our sample, 36.7% of the cancer patients/
survivors showed subclinical anxiety, which is comparable to a meta-
analysis in cancer patients during COVID-19 that found a prevalence
of 38%, while the prevalence of 44.8% for subclinical depression in
our sample was higher than in the meta-analysis (37% overall, only
27% in studies using HADS-D).}” The frequency of anxiety and
depression found in our study are also higher than in studies of the

general population from the beginning of the pandemic, where
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TABLE 2 Sample characteristics (clinical).

Overall Patients® Survivors® DPaits
N¢ % n % n % XV
Tumor 2
Breast cancer 318 13.3 207 135 111 130
Colorectal cancer 628 26.3 399 26.0 229 26.8
Lung cancer 523 21.9 318 20.7 205 23.9
Prostate cancer 303 12.7 209 13.6 94 11.0
Leukemia or lymphoma 619 25.9 402 26.2 217 254
Stage (UICC) 94
| 472 19.8 303 19.7 170 19.8
Il 483 20.2 303 19.7 181 211
1] 461 19.3 297 19.3 165 19.2
\Y 355 14.8 231 15.0 124 14.5
n.a. (leukemia/lymphoma) 619 25.9 402 26.2 217 25.4
Treatment phase (at survey) .0087
Diagnosis 89 3.7 58 3.8 31 3.7 .87
Primary treatment 269 11.2 190 124 79 9.2 .0185
Remission 502 210 336 21.9 165 19.3 14
Follow-up 1293 541 819 53.3 474 55.3 .35
Recurrence 127 53 71 4.6 56 6.6 .0378
Palliative care 111 4.7 61 4.0 50 5.9 .0345
Has your cancer treatment ended? .16
Yes 1089 45.6 683 44.5 406 47.5
Do you still perceive yourself as being a cancer patient? 44
Yes 1451 60.7 941 61.3 511 59.6
To which extent do you feel currently burdened by the cancer? .0036
Not at all 531 222 317 20.7 214 25.0 .0144
| 1079 451 701 45.7 378 441 47
| 537 225 339 221 198 232 .53
Very much 244 10.2 178 11.6 66 7.7 .0023
Any change in cancer care®
Yes 533 223 392 255 141 16.5 <.0001
Active cancer treatment planned between 01/2020 and survey®
Yes 1436 60.1 1132 73.7 304 355 <.0001
Change in cancer treatment®
Any 138 5.8 114 74 24 2.8 <.0001
Surgery 72 3.0 63 4.1 9 1.1 <.0001
Systemic therapy 65 2.7 50 3.3 15 1.8 <.0001
Radiotherapy 16 0.7 14 0.9 2 0.2 <.0001

Note: Bold p values mark statistically significant differences (p < .05) between cancer patients and survivors in global comparison. For statistically
significant global differences, also the results of level-wise comparison are shown.

@Patients: cancer patients diagnosed between 07/2019 and 06/2020.

bSurvivors: cancer survivors diagnosed between 01/2015 and 06/2019.

All results are based on 25 imputations of missing values (except items on changes in cancer care and treatment). Missings were generally not higher than
5%-10% per variable. Percentages might not add up to 100% due to rounding of multiple imputation results.

dCancer care includes surgery, systemic therapy, radiotherapy, follow-up care, rehabilitation, psycho-oncology, and/or nursing care.

®Active cancer treatment includes surgery, systemic therapy, and/or radiotherapy.
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Clinically significant anxiety

No active cancer treatment (N = 955)
Active cancer treatment unchanged (N = 1298)

= Active cancer treatment changed (N = 138)
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Subclinical depression
(HADS-D = 8)

Clinically significant
depression
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Prevalence of anxiety and depression, stratified by change of active treatment due to the COVID-19 pandemic. Active treatment

refers to surgery, systemic, or radiotherapy in the time between January 2020 and the survey in 2021, according to self-report or cancer registry.
Change refers to self-report of cancellation, postponement or other change of surgery, systemic or radiotherapy due to the COVID-19 pandemic.
Participants who had only changes in further domains like rehabilitation are not included in the group with changes due to a lack of information on
the number of planned treatments for these domains. All percentages were adjusted for age at survey, sex, education, tumor site, and stage. The
spans of the lines with asterisks (*) indicate which subgroups differ statistically significant (p < .05) in pairwise comparison, e.g. participants with a
change in active cancer treatment reported more subclinical anxiety than the two other groups, whereas there was no significant difference in
anxiety between those with unchanged treatment and those without treatment.

prevalence of 31.9% for anxiety and 33.7% for depression were

d.*° However, differences to other studies should not be over-

reporte
interpreted due to different instruments and age ranges of the sam-
ples and time of assessment. The current study was conducted more
than a year after the beginning of the pandemic, whereas most pub-
lished studies report data from the beginning of the pandemic. Fear
and hopelessness may have increased as exposure to the unpleasant
situation prolonged, but on the other hand, participants might also
have developed more coping strategies.

A change of active treatment of the tumor during the COVID-19
pandemic was associated with higher levels of anxiety and depres-
sion, which is in line with previous studies.***? As our study was
cross-sectional and we did not have information on participants'
level of anxiety and depression prior to the pandemic, this finding
cannot be interpreted causally. We controlled for active treatment
and found that the differences in anxiety and depression between
those with “unchanged” active treatment and those who only
received follow-up care or no treatment were small. However, there
might be further factors that explain the association. Patients who
were more anxious or depressive might also have been more likely
to postpone or cancel their treatment, either on their own initiative
due to fears because of feelings of guilt and worthlessness, or
because they did not feel stable enough to “fight” for the planned
treatment. Further, anxious and depressive cancer survivors might

also be more focused on negative experiences, remembering or

RIGHTSE LI MN iy

reporting minor modifications of treatment that mentally stable
patients did not consider relevant.

The results showed that once the contact restrictions to the phy-
sician were taken into account, treatment changes no longer
explained the variance in anxiety and depression. This is in line with a
German study in cancer patients finding that satisfaction with infor-
mation provision was a predictor of anxiety.*® In our study, those who
reported that their clinician alone decided on the treatment change
were less anxious, compared to those involved in the decision-making
process. At first sight, this might be counter-intuitive, because patient
involvement is supposed to be beneficial, but it could be a sign that
the doctor's explanation gave them a sense of control and connection,
while deciding alone is also a sign of a lack of contact. Besides, only
nonurgent surgeries were supposed to be rescheduled, suggesting
that patients did not have mental problems due to suffering from the
direct consequences of not receiving treatment but rather from
the feeling of being left alone. The high frequency of mental health
problems in the group with changed treatment can be understood as
an alarm signal, especially as the survey took place after the end of
the “actual” lockdown. Participants under the age of 70 years,
females, those with lung cancer, and those with a recurrence or in pal-
liative care were at higher risk of mental health problems.

Anxiety and depression are not only a personal burden for
patients, but are also associated with higher cancer-specific and all-

cause mortality,** so it is important to monitor the mental well-being
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of vulnerable cancer patients and survivors at risk and to help them
strengthen their resilience. A German study found that the perception
of nature, silence, and wondering, as well as the meaning of life and
religious trust were important resources for cancer patients during
the pandemic, and the authors suggest offering guided forest walks or
virtual walks, meditation, and mindfulness interventions.*® In the gen-
eral population, it has been shown that regular and stable moderate to
vigorous physical activity during the COVID-19 pandemic was associ-
ated with less depressive and anxiety symptoms.*® Information satis-
faction has also previously been shown to be associated with anxiety
levels in cancer patients.*’” Telehealth can be a compromise to allow

patients to be informed and to stay in contact with their physicians in

RIGHTS L1 N Hig

times of social distancing. The COVID-19 pandemic has helped to
improve such services, and for rare cancers or patients from rural
areas, online services may even be an advantage to consult specialists

they otherwise would not reach.*®

41 | Strengths and limitations

Several limitations need to be considered when interpreting the
results of this study. Unfortunately, the overall response rate was
lower than expected. Cancer patients/survivors without restrictions

might have been less motivated to participate and to share their
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experiences, while at the same time there is the possibility of healthy
survivor bias. Cancer patients/survivors with lower incomes might be
underrepresented in the sample. Nevertheless, the differences
between respondents and nonrespondents were small regarding sex,
age, and clinical characteristics, and a substantial proportion of partici-
pants with lower levels of education, with lung cancer and Stage IV
cancers were included, who potentially may also have a higher bur-
den. The relatively high rates of anxiety and depression also show that
not only healthy survivors have participated.

The cross-sectional design of the study does not allow for
causal interpretations to explain anxiety and depression. We
sought to include cancer survivors diagnosed more than half a year
before the start of the pandemic as a control group with fewer
modifications in treatment, but due to the heterogeneity of diag-
noses and stages in the overall sample, many “survivors” were still
in active treatment and thus reported changes in treatment, while
some “patients” had already completed treatment before the pan-
demic. Considering that only about half of the sample was still in
active treatment during the pandemic, the absolute rate of care
modifications in cancer patients and survivors might in fact have
been even higher.

Delays in case notification to and processing at the cancer regis-
try (both not related to the COVID-19 pandemic) caused the survey
could take up only more than a year after the pandemic had started
and we asked participants retrospectively about care modifications.
This may have led to recall bias; however, to our knowledge this is the
first study to ask a large cohort of cancer patients/survivors about

their experiences beyond the first wave of the pandemic.

5 | CONCLUSION

It is reassuring that the majority of study participants did not encoun-
ter major difficulties regarding oncological care during the COVID-19
pandemic. However, for those who did experience changes in onco-
logical care, potential long-term consequences are still pending. In
addition, changes in active treatment and contact restrictions were
associated with mental well-being, and the number of participants
suggestive of anxiety or depression was generally high. Health
management in times of crisis should balance the physical and psycho-
logical consequences against the benefits of reducing the numbers of
infections. It is important to monitor the mental well-being of cancer

patients and survivors at risk and to support their resilience.
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