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In response to the ongoing coronavirus disease 2019 (COVID-19) pandemic,
governments imposed various measures to decrease the rate of disease spread, and
health care policy makers prioritized resource allocation to accommodate COVID-19
patients. We conducted a cross-sectional online survey in Germany (July 2020-June
2021) to assess the frequency of changes to cancer care among cancer patients and
to explore the psychological impact of the pandemic writ large. Cancer patients who
contacted the Cancer Information Service (Krebsinformationsdienst, KID) of the German
Cancer Research Center (Deutsches Krebsforschungszentrum, DKFZ) via email were
invited to complete an online questionnaire, capturing demographics, cancer specifics
(e.g., type, disease phase, primary place of treatment, etc.), and any changes to their
medical, follow-up, psycho-oncological or nursing care. General level of psychological
distress was measured using the Hospital Anxiety and Depression Scale (HADS) along
with face-validated items regarding worries and social isolation specific to the pandemic.
In total, 13% of 621 patients reported a change to their treatment or care plan. Of
those patients with changes, the majority of changes were made to follow-up care after
treatment (56%), to monitoring during treatment (29%) and to psychological counseling
(20%). Of the overall sample, more than half of patients (55%) reported symptoms of
anxiety and 39% reported symptoms of depression. Patients with a change in cancer
care were more likely to report symptoms of depression than those with no change (AOR:
2.18; 95% Cl: 1.26-3.76). Concern about the pandemic affecting the quality of health
care was a predictor of both anxiety (AOR: 2.76; 95% Cl: 1.75-4.35) and depression
(AOR: 2.15; 95% ClI: 1.43-3.23). Results showed that the majority of cancer patients in
our study did not experience a change in their cancer care. However, the level of anxiety
and psycho-social burden of cancer patients during the pandemic was high throughout
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the study period. Our findings underscore the need for health care services and policy
makers to assess and to attend cancer patients’ medical needs, with added emphasis
on patients’ psychological and social well-being. This applies particularly in situations
where the healthcare system is strained and prioritization is necessary.

Keywords: COVID-19, cancer care, changes in treatment, anxiety, depression, health care management

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has had a
global impact on health care. The pandemic reached Germany
in January 2020 and within 100 days, the number of confirmed
cases exceeded 150,000, with over 6,200 deaths (1). The rise in
incidence occurred despite unprecedented measures that were
taken by both national and regional governments in Germany
to control the pandemic. By late March, 2020, business closures
were mandated, school classes were relegated to being conducted
online, and gatherings of people were greatly restricted. Some
of these restrictions were eased by late April; however, a second
wave (i.e., a substantial increase in COVID-19 infections) in the
fall of 2020 and a third wave in the spring of 2021 kept varying
restrictions in place on businesses, schools and social gatherings.
By September 23, 2021, over four million cases and more than
93,000 deaths had been confirmed in the country (2).

Within the domain of health care, an attempt to mitigate
the potential overload on the healthcare system, particularly in
hospitals and intensive care units (ICUs), additional staff were
recruited, elective procedures (operations and other medical
interventions) were postponed and hospital and ICU capacity
was kept available for patients severely sickened with COVID-
19 (3). The prioritization of medical resources for COVID-
19 patients means potential shortcomings in the care of other
vulnerable patient groups, such as cancer patients. Discussion is
ongoing over the ethics of resource allocation (4-7). Evidence
has shown that delays in cancer treatment can have detrimental
health effects. For instance, Hanna et al. found that even a 4 week
delay in surgical, systemic or radiation treatment is associated
with greater risk of death for seven cancer types (8). Yet, cancer
patients may be at greater risk of a COVID-19 infection or related
death (9, 10), thus there is a trade-off between patients receiving
care and being protected from the risk of infection.

Beyond cancer care, social distancing, regardless of it being
government- or self-imposed, potentially has negative mental
health consequences (11, 12). Cancer patients are particularly
vulnerable irrespective of the COVID-19 pandemic in terms of
depression and anxiety (13-15) and also social isolation (16). The
added strain of the pandemic, whether it be restricted access to
care, fear of being infected with COVID-19, missing contact with
other people, among other factors (e.g., financial distress) may
compound these already existing issues.

During a pandemic, in the domain of public health and
health services research, it is important to gather real-life data
from vulnerable groups, such as cancer patients, who might be
affected. The present study assessed the frequency of changes
to treatment and follow-up care among cancer patients and

explored the psychological impact of such changes as well as the
psychological impact of the pandemic in general. In addition,
we sought to identify possible vulnerable subpopulations to help
healthcare professionals and policy makers assess needs and
prioritize services to allocate equitable care.

MATERIALS AND METHODS
Design and Study Population

Data was gathered using an anonymized online questionnaire.
To obtain estimates with high precision, a sample size of
600 evaluable cases was estimated to be appropriate based
on the Clopper-Pearson interval method. Study participants
were cancer patients recruited consecutively after they sent an
email inquiry regarding their illness to the Cancer Information
Service (Krebsinformationsdienst, KID) of the German Cancer
Research Center (Deutsches Krebsforschungszentrum, DKFZ).
In their email response to these inquiries, staff members of
the KID included an invitation to the study with a link to
the questionnaire. Inclusion criteria were a confirmed cancer
diagnosis, permanent residence in Germany, and age 18 or older.
Patients were excluded (i.e., were not asked to participate in
the study) if they were undergoing initial diagnostic procedures
for suspected cancer, if the study recruiter had doubts about a
cancer diagnosis or the potential responder’s German language
proficiency. Participation in the study was voluntary and could
be terminated at any time while taking the questionnaire. All
email inquiries were deleted after they had been addressed;
therefore, no personal information (names or email addresses)
was retained. Furthermore, the link to the questionnaire provided
in the invitation email was not personalized, rendering it
impossible to know which email recipients participated in
the study. Data was collected from July 10, 2020 to June
30, 2021. The principles of the Helsinki Declaration were
followed. The ethics committee of the University of Heidelberg
approved the study (S-350/2020). In addition, prior to the study
being launched, the DKFZ data protection officer reviewed the
participant information, consent, and online questionnaire to
ensure participant anonymity.

Online Questionnaire

The questionnaire was programed using the open-sourced web
survey application, LimeSurvey, and consisted of five sections:
(1) demographics; (2) cancer status (3) experiences with health
care during the pandemic (i.e., changes in treatment); (4) psycho-
social distress and quality of life; and (5) the financial effects of
cancer during the pandemic.
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Cancer status items included cancer diagnosis, specific
information regarding the cancer (e.g., type, phase, metastasis)
and the type of treatment (e.g., which treatment regimen was
ongoing or next planned, place of primary treatment). Health
care during the pandemic consisted of items about whether the
respondent had been infected with COVID-19 or if a family
member or friend was infected; whether there had been a change
in the treatment or follow-up plan during the pandemic, and,
if applicable, what type of change or changes had occurred,
as well as specific information about these changes. Types of
possible changes to care included: operation, systemic therapy,
radiotherapy, progress monitoring during treatment, follow-up
after treatment, psycho-social or psycho-oncological counseling,
and nursing care. Multiple changes to planned treatment were
possible. Questions on the cancer disease (e.g., tumor type, phase
of treatment) were informed by evaluations of the routine KID
inquiry documentation (17).

Depression and anxiety were assessed using the Hospital
Anxiety and Depression Scale (HADS) (18). The German version
of the HADS has been validated (19, 20). This measure uses
14-items (seven questions each for the two subscales) with
a 4-point Likert scale. Items are scored from 0 to 3 with
higher scores indicating higher symptom burden. Scores of 11
or higher per subscale are considered exceeding criteria (i.e.,
caseness) and scores between eight and ten as being borderline.
Authorization to use the HADS scale was obtained. Finally,
questions regarding subjective worry as well as social isolation
specific to the pandemic were designed ad hoc for this study.
These questions were face-validated and cognitively pre-tested
for comprehensibility prior to the study’s launch. The subjective
worry items use a 5-point Likert scale (strongly agree to strongly
disagree) and items include “As a consequence of the pandemic,
I am worried about the possible effects on the quality of my
medical care;,” “..I am worried that I could be sickened or die
from a COVID-19 infection,” and “...I am worried that family
or friends could be sickened or die from a COVID-19 infection.”
Finally, social isolation items include “Due to restrictions, to what
extent do you miss personal contact with relatives, friends, work
colleagues, and neighbors?”, “... with other patients and support
groups?”, “...with physicians and nurses?”, “...with caregivers,
therapists and other helpers?”, “...with personal contacts in the
public (e.g., going to a pub, park, concert, theater, shopping?”
with a 5-point Likert scale (miss it extremely to do not miss it
at all).

Data Analysis

Statistical analyses were conducted using the statistical program
IBM SPSS Statistics (version 27). Descriptive statistics displaying
sample sizes and percentages were performed to summarize
the responses to demographic and clinical features. Chi-square
or Fisher’s exact test were used for categorical variables to
test associations. Results of these analyses are provided in
the Supplementary Material. Correction for confounders was
made by multivariate logistic regression analysis. Chi-square
significance evaluated at the 0.1 alpha level was included in
the regression models to reduce the likelihood of missing
potentially associated variables (21). A two-tailed p-value <

0.05 was considered statistically significant for the regression
analysis. Unadjusted (univariate) and adjusted (multivariate)
results are presented.

To examine participants subjective worries during the
pandemic, we dichotomized the following responses (agree
and strongly agree vs. neutral to strongly disagree) for the
questions, “I am worried that I could be sickened or die from
the coronavirus infection,” “I am worried that family or friends
could be sickened or die from the coronavirus infection,” and
“I am worried that the effects of the pandemic could affect
the quality of medical treatment.” To consider how COVID-
19 restrictions affected patients, we dichotomized the responses
(miss it extremely and miss it quite a bit vs. neutral, do not
miss it a lot, do not miss it at all) for the question, “How do
you feel about the limitations of personal encounters due to the
Coronavirus pandemic? Personal contacts with relatives, friends,
work colleagues, neighbors...” For the HADS we used the cut-
off that included borderline scores (subscale sum scores >8) to
better capture vulnerable sub-populations, which is consistent
with most other publications measuring depression and anxiety
during the COVID-19 pandemic (22). Cronbach’s alpha was used
to demonstrate internal consistency of the HADS.

Analyses presented here focus on whether there was a
change in cancer care, on identifying any subgroups vulnerable
to changes in care, on the psychological impact of changes
to care (patients with changes compared to those without)
and on the psychological impact of the pandemic to all
patients regardless if there was a change in care, and which

July 10 2020 - June 30, 2021
2,902 patients contacted the Cancer Information Service
(Krebsinformationsdienst, KID) via e-mail with an inquiry.

Exclusion (n=806)

No confirmed cancer
diagnosis or not proficient
in the German language

2,096 patients were sent an email with a link to the online-questionnaire.

y v

Non-responders
(n=1,378)

Responders
(n=718; 34% consent)

Exclusion (n=97)

-No items completed (n=27)

-No cancer diagnosis (n=24)
-Completed survey <7 mins (n=40)
-Incomplete survey (n=6)

b

Included in analysis
(n=621)

FIGURE 1 | Flow diagram of inclusion of study participants.
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sub-groups may be associated with higher rates of psycho-
social distress.

RESULTS

Patients’ Sociodemographic

Characteristics and Clinical Features

In total, 718 patients took the survey, rendering a consent rate
of 34%. After data cleaning, 621 patients were included in the
analyses. Figure 1 displays a flowchart of participant inclusion.

The demographic characteristics and clinical features of
respondents are provided in Tablel. The mean age was
60 years with a standard deviation of 11.8. As this is
a convenience sample of cancer patients actively seeking
information, the characteristics are neither representative of the
German population nor of the cancer patients in Germany with
regard to distribution of sex (76% female), age (63% were 41-65
years vs. 36% based on the population in 2019) (23), education
(64% university entrance qualification vs. 35% of the population
older than 20 years of age) (23) and cancer site (50% breast cancer
vs. 20% based on 5-year-prevalence 2017) (24). Regarding health
insurance, 17.6% had private health insurance vs. 11% based on
the population (25).

One or multiple cancer treatments or examinations were
ongoing or planned for participants. Treatments included
surgery to remove primary tumor or metastases (100, 16%);
systemic therapy before planned surgery (52, 8.4%), after planned
surgery (207, 33.3%), and for advanced disease (112, 18.0%);
and radiotherapy to tumor region or to metastases (102, 16.4%).
Examinations included monitoring during therapy (138, 22.2%),
follow-up in aftercare (247, 39.8%), or patients might be in a
phase of “wait and see” (50, 8.1%). Uncertainty of next planned
treatment was reported by 18 patients (2.9%). Regarding the
setting for primary treatment, 30.3% of participants were treated
in hospital outpatient clinics, 25.9% in an oncology practice, and
5% as hospital inpatient. The plurality of participants reported
“other” as setting (38.7%). Upon examination of what this
comprised—information was provided in free-text on the online
questionnaire—other settings consisted of specialized clinics
corresponding to cancer type (e.g., breast cancer patients being
treated in gynecology clinics, prostate cancer patients in urology).

Changes to Cancer Care

Overall, 79 respondents (12.9%) reported a change (ie., a
postponement, cancellation, or another type of treatment/mode
of communication, such as videoconferencing) to a scheduled
treatment, examination or care plan. The changes were as follows:
10 patients reported a change to a planned operation (1.6%
of sample; 12.7% of those reporting a change); 14 reported a
change to systemic therapy (2.3%; 17.7%); one person reported a
change to radiotherapy (0.2%; 1.3%); 23 had a change to progress
monitoring during treatment (3.7%; 29.1%) and 44 to a follow-up
after treatment (7.1%; 55.7%); 16 patients reported a change to
a psycho-social or psycho-oncological counseling appointment
(2.6%: 20.3%); and three patients reported a change to care by
nursing service (0.5%; 3.8%). Twenty-four patients (38.8%) of

TABLE 1 | Patient demographic characteristics and clinical features.

Total sample (N = 621) M SD
59.5 11.8
n %
Age (n = 595) 18-40 39 6.6%
41-65 373 62.7%
66+ 183 30.8%
Gender (n = 619) Male 147 23.7%
Female 472 76.3%
Education (n =610)  Secondary general school-leaving 62 10.2%
certificate
Intermediate school-leaving certificate 159 26.1%
University entrance qualification 389 63.8%
Living situation Lives alone 111 18.4%
(n=603) Lives with another/others 492 81.6%
M  SD
0.26 0.63
n %
Minor-aged kids living No 514 82.8%
at home (n = 621) Yes 107 17.2%
Employment Employed 271 44.4%
(n=1610) Self-employed 41 6.7%
Retired 239 39.2%
Unemployed 59 9.7%
Health insurance Private 108 17.6%
(n=1619) Statutory 377 61.3%
Statutory with private supplemental 106 17.2%
Co-insured free-of-charge 24 3.9%
Type of cancer Breast cancer 310 50.1%
(n=1619) Prostate cancer 66 10.7%
Colon cancer 23 3.7%
Lung cancer 19 8.1%
Other 201 32.5%
Metastatic cancer No 414 67.3
(n=615) Yes or suspected 157 255
Do not know 44 7.2
Cancer phase After diagnosis or during initial treatment 197 32.2%
(n=1612) Initial treatment completed 245 40.0%
Relapse/relapse treatment 85 13.9%
Advanced disease/palliative treatment 68 11.1%
Do not know 17 2.8%
Setting for main Hospital inpatient 31 5.0%
treatment (0 =617)  Hospital outpatient 187 30.3%
Oncology practice 160 25.9%
Other 239 38.7%
Observation period Before second wave (Jul. 10-Nov. 1, 2020) 185 29.8%
(n=621) Second wave (Nov. 2, 2020-Mar. 11, 2021) 283 45.6%
Third wave (Mar. 12, 2021-Jun. 30, 2021) 153 24.6%
Sickened by No or do not know 596 98.8%
COVID-19 (n =603)  ves 7 1.2%
Family, friend or No or do not know 482 77.6%
acquaintance Yes 139 22.4%
sickened by
COVID-19
(n =621)
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those reporting a change in treatment reported more than one

change. Table 2 displays results of change in cancer treatment.

In regard to which socio-demographic and clinical features
were associated with having a change in treatment, only the phase
of treatment was statistically significant. Patients in the phase
of treatment after diagnosis or during initial treatment were the
group with the lowest percentage of changes in care (6.2%) and
those reporting to be in the phase where initial treatment had
been completed (e.g., follow-up care) had the highest (18.9%).
Those in the relapse phase and those with advanced disease were

TABLE 2 | Change in care or to follow-up.

in the middle (15.2 and 11.9% with changes, respectively). The
odds of a patient having a change in care was 3.50 times greater
in the phase after initial treatment was completed (95% CI 1.80-
6.82, p < 0.001) and 2.68 times greater in the advanced disease
phase (95% CI 1.10-6.53, p = 0.030), compared to those in the
initial phase of treatment. The results are consistent with the
finding above that most changes were to follow-up examinations.
No other statistically significant associations were found among
the sociodemographic and clinical factors (e.g., not age, form
of health insurance, type of cancer, etc.) regarding a change in
cancer care.

Subjective Distress and Missing Contact
With Others

Total sample (N = 621) n  %Entire % Patients total, 30% of participants reported concern about being
sample with

change sickened or dying from a COVID-19 infection; a greater

percentage (42%) reported worry that family or friends could

Change to care during  No 532 87.1% be infected or die. One third (33%) were worried that as

pandemic (1 =611)  ves 79 12.9% a consequence of the corona pandemic, the quality of their

No. of changes (1 = 78) One 54 87% 69.2% medical care would be impacted (see Figure2). In terms of

Two or more 24 39% 30.8% group comparisons, age, gender, type of cancer and observation

Type of tx change* Operation 10 1.6% 12.7% period were predictor variables for concern of a COVID-19

Systemic therapy 14 2.3% 17.7% infection. Gender, whether or not the patient had metastatic

Radiotherapy 1 0.2% 1.3% cancer, treatment phase, observation phase and whether a family

Progress monitoring 23 3.7% 29.1% member or friend had a confirmed COVID-19 diagnosis were

during treatment covariates for worry concerning family and friends. However,

Follow-up after 44 71% 55.7% after adjustment, gender was found to be a predictor for concern

treatment for others (AOR: 0.56; 95% CI: 0.36-0.86; p = 0.008), but not

Psycho-social or 16 26% 20.3% for concern for oneself. The odds of being concerned about

Eiﬁz(;?;comg'cal a COVID-19 infection were less during the third observation

Nursing care 5 05% 8% period (i.e., during the third wave, but when vaccines were

available; AOR: 0.54; 95% CI: 0.31-0.92; p = 0.023), and the odds
of being concerned for others were higher during the second

*Multiple changes are possible.

As a consequence of the coronavirus pandemic...

| am worried about relatives or friends being
sickened or dying from COVID-19

| am worried about the possible effects on
the quality of my medical care

| am worried about being sickened or dying
from COVID-19

0% 10% 20% 30% 40% 50%

FIGURE 2 | Percent of agreement or strong agreement to subjective concerns during the pandemic.

(3]
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TABLE 3 | Logistic regression of associated factors for patient worry regarding being sickened or dying from COVID-192.

Unadjusted results Adjusted results

Variables Category Total, N Worry COVID-19 Odds ratio P-value Odds ratio P-value
(Self)° n (%) 95% CI 95% CI

Age 18-40 39 18 (46.2) - - - -
41-65 372 110 (29.6) 0.49 (0.25-0.96) 0.036 0.58 (0.29-1.16) 0.121
66+ 181 50 (27.6) 0.44 (0.22-0.90) 0.025 0.66 (0.31-1.42) 0.292

Gender Male 145 33(22.8) 0.62 (0.40-0.96) 0.033 0.74 (0.39-1.40) 0.351
Female 471 151 (32.1) - - - -

Type of cancer Breast cancer 310 102 (32.9) - - - -
Prostate cancer 65 10 (15.4) 0.37 (0.18-0.76) 0.006 0.40 (0.14-1.08) 0.072
Colon cancer 22 8(36.4) 1.16 (0.47-2.87) 0.739 1.50 (0.56-4.01) 0.421
Lung cancer 19 3(15.8) 0.38 (0.11-1.34) 0.133 0.27 (0.06-1.21) 0.086
Other 200 61 (30.5) 0.90 (0.61-1.31) 0.570 0.98 (0.63-1.53) 0.939

Observation period  Before second wave (Jul. 10-Nov. 1, 2020) 184 56 (30.4) - - - -
Second wave (Nov. 2, 2020-Mar. 11, 2021) 281 100 (35.6) 1.26 (0.85-1.88) 0.250 1.38 (0.90-2.10) 0.139
Third wave (Mar. 12, 2021-Jun. 30, 2021) 153 29 (19.0) 0.54 (0.32-0.89) 0.016 0.54 (0.31-0.92) 0.023

@l am worried that | could be sickened or diie from the coronavirus infection.
bAgree to strongly agree. Bold value indicates p < 0.05.

TABLE 4 | Logistic regression of associated factors for patient worry regarding relatives and friends being sickened or dying from COVID-192.

Unadjusted results Adjusted results

Variables Category Total, N Worry COVID-19 Odds ratio P-value Odds ratio P-value
(Others)® n (%) 95% Cl 95% Cl
Gender Male 144 46 (31.9) 0.57 (0.39-0.85) 0.006 0.56 (0.36-0.86) 0.008
Female 471 212 (45.0) - - - -
Metastatic cancer  No 411 186 (45.3) - - - -
Yes or suspected 156 57 (36.5) 0.70 (0.48-1.02) 0.062 0.70 (0.43-1.15) 0.157
Do not know 44 14 (31.8) 0.56 (0.29-1.10) 0.091 0.57 (0.28-1.18) 0.132
Phase of treatment  After diagnosis or during initial treatment 196 70 (35.7) - - - -
Initial treatment completed 243 118 (48.6) 1.70 (1.16-2.50) 0.007 1.58 (1.06-2.36) 0.026
Relapse/relapse treatment 85 36 (42.2) 1.32(0.79-2.22) 0.292 1.64 (0.92-2.91) 0.092
Advanced disease/palliative treatment 67 27 (40.3) 1.22 (0.69-2.15) 0.502 1.53 (0.77-3.02) 0.222
Observation Before second wave (Jul. 10-Nov. 1, 2020) 184 69 (37.5) - - - -
period Second wave (Nov. 2, 2020-Mar. 11, 2021) 281 141 (50.2) 1.68 (1.15-2.45) 0.007 1.82 (1.22-2.74) 0.004
Third wave (Mar. 12, 2021-Jun. 30, 2021) 152 50 (32.9) 0.82 (0.52-1.28) 0.380 0.80 (0.50-1.29) 0.354
Family, friend or No or do not know 478 190 (89.7) - - - -
acquaintance Yes 139 70 (50.4) 1.54 (1.05-2.25) 0.026 1.34 (0.89-2.02) 0.162
sickened by
COVID-19

4l am worried that family or friends could be sickened or die from the coronavirus infection.
bAgree to strongly agree. Bold value indicates p < 0.05.

observation period (i.e., during the second wave; AOR: 1.82;
95% CI: 1.22-2.74; p = 0.004). As for worry that the pandemic
would affect the quality of patients’ medical treatment, age,
having minor-aged children living at home, and type of health
insurance were retained for multivariate analysis. However,
after adjustment, only type of health insurance was statistically
significant. Patients with statutory insurance were more likely to
report concern regarding the quality of their medical treatment
(AOR: 2.35; 95% CI: 1.37-4.04; p = 0.002). Although not

statistically significant, patients in the 18-40 age group were more
than twice as likely to report concern regarding the quality of care
than those in the age group 66 and older (AOR: 2.18; 95% CI:
1.00-4.77); p = 0.052. Tables 3-5 show results of these logistic
regression analyses.

With regard to how restrictions during the pandemic
affected patients, almost three quarters of patients reported
they missed public outings and personal contact with family,
friends, colleagues, and neighbors (Figure 3). Examining group
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TABLE 5 | Logistic regression of associated factors for patient worry regarding effects of the pandemic affecting the quality of medical treatment?.

Unadjusted results

Adjusted results

Variables Category Total, N Worry quality of Odds ratio P-value Odds ratio P-value
care® n (%) 95% CI 95% CI

Age 18-40 39 20 (51.3) - - - -
41-65 372 125 (33.6) 0.48 (0.25-0.93) 0.031 0.54 (0.27-1.10) 0.092
66+ 180 49 (27.2) 0.36 (0.18-0.72) 0.004 0.46 (0.21-1.00) 0.052

Minor-aged kids at home  No 511 159 (31.1) - - - -
Yes 106 44 (41.5) 1.57 (1.02-2.41) 0.039 1.28 (0.79-2.08) 0.313

Type of insurance Private 105 20 (19.0) - - - -

Health insurance Statutory 376 143 (38.0) 2.61 (1.54-4.43) <0.001 2.35 (1.37-4.04) 0.002
Statutory with private as supplement 106 30 (28.3) 1.68 (0.88-3.20) 0.116 1.69 (0.88-3.25) 0.118

@l am worried that the effects of the pandemic could affect the quality of medical treatment.

bAgree to strongly agree. Bold value indicates p < 0.05.

contacts...

in the public (going to a restaurant, pub, park,
concert, theater, shopping...)

with relatives, friends, colleagues, neighbors...

with physicians and nurses

with caregivers, therapists and other helpers

Due to the restrictions during the pandemic, how much do you miss personal

with other cancer patients and support groups _ 21%

0%

FIGURE 3 | Agreement or strong agreement to missing personal contacts due to restrictions during the pandemic (“miss it quite a bit or very much”).

3

17%

10% 20% 30% 40% 50% 60% 70% 80%

comparisons for patients missing contact with others outside
the home due to COVID restrictions, age, gender, employment
status, type of cancer, having a family or friend sickened by
COVID-19, and the time point in the pandemic were adjusted.
Only gender (AOR: 0.46; 95% CI: 0.24-0.88; p = 0.019) and
observation period (second wave: AOR 3.20; 95% CI: 2.03-5.04;
p < 0.001; third wave: AOR: 2.56; 95% CI: 1.53-4.28; p < 0.001)
were statistically significant. See Table 6 for results of the logistic
regression analysis.

Anxiety and Depression

Internal consistency for the HADS was high for the anxiety
and depression items (¢ = 0.87 and 0.88, respectively). The
mean anxiety score was 8.2 (SD, 4.4) and the mean depression

score was 6.8 (SD, 4.5). A total of 339 respondents (54.6%)
exceeded criteria for having symptoms of anxiety when including
borderline cases (score > 8). For symptoms of depression, 241
participants (38.8%) exceeded criteria.

Table 7 shows group comparisons for those who reported
symptoms of anxiety. For the multivariate analysis, age, gender,
level of education, having children under age 18 living at home,
employment status, type of cancer, whether the cancer was
metastatic were adjusted. Other factors included if there was a
change in cancer care, subjective worry over being infected with
COVID-19 or having family or friends infected, concern for the
quality of medical care, and missing contact with others. Results
indicated that patients with an intermediate school leaving
certificate were more likely to report symptoms of anxiety (AOR:
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TABLE 6 | Logistic regression of associated factors for patient missing contacts with relatives, friends, work colleagues, neighbors?.

Unadjusted results Adjusted results

Variables Category Total, N Missing Odds ratio P-value Odds ratio P-value
Contact® n (%) 95% ClI 95% CI
Age 18-40 39 31 (79.5) - - - -
41-65 373 272 (72.9) 0.70 (0.31-1.56) 0.379 0.68 (0.29-1.61) 0.381
66+ 182 118 (64.8) 0.48 (0.21-1.10) 0.081 0.83 (0.30-2.32) 0.724
Gender Male 147 80 (54.4) 0.39 (0.26-0.57)  <0.001 0.46 (0.24-0.88) 0.019
Female 471 356 (75.6) - - - -
Employment status Employed 271 204 (75.3) - - - -
Self-employed 40 29 (72.5) 0.87 (0.41-1.83) 0.705 0.79 (0.35-1.78) 0.565
Retired 239 158 (66.1) 0.64 (0.44-0.94) 0.023 0.71(0.41-1.26) 0.243
Unemployed or not employed 59 38 (64.4) 0.59 (0.33-1.08) 0.089 0.68 (0.35-1.36) 0.277
Type of cancer Breast cancer 310 235 (75.8) - - - -
Prostate cancer 66 30 (45.5) 0.27 (0.15-0.46)  <0.001 0.54 (0.23-1.28) 0.159
Colon cancer 22 16 (72.7) 0.85 (0.32-2.25) 0.745 1.27 (0.42-3.88) 0.671
Lung cancer 19 16 (84.2) 1.70 (0.48-6.00) 0.408 2.22(0.59-8.34) 0.236
Other type 201 140 (69.7) 0.73 (0.49-1.09) 0.125 0.82 (0.50-1.33) 0.414
Observation period Before second wave (Jul. 10-Nov. 1, 2020) 185 105 (56.8) - - - -
Second wave (Nov. 2, 2020-Mar. 11, 2021) 282 217 (77.0) 2.54(1.70-3.80)  <0.001 3.20 (2.03-5.04) <0.001
Third wave (Mar. 12, 2021-Jun. 30, 2021) 153 116 (75.8) 2.39 (1.49-3.82) <0.001 2.56 (1.53-4.28) <0.001
Family, friend or No or do not know 481 327 (68.0) - - - -
acquaintance sickened Yes 139 111 (79.9) 1.87 (1.18-2.95) 0.007 1.59 (0.97-2.60) 0.065

by COVID-19

aHow do you feel about the limitations of personal encounters due to the Corona pandemic? Personal contacts with relatives, friends, work colleagues, neighbors.

bpiss it extremely to miss it quite a bit. Bold value indicates p < 0.05.

1.83; 95% CI: 1.17-2.85; p = 0.008) compared to those with a
higher education (university entrance qualification). In addition,
those who reported worrying about the quality of their medical
care were more likely to report symptoms of anxiety (AOR: 2.76;
95% CI: 1.75-4.35; p < 0.001).

For factors potentially associated with depression, living alone
vs. living with another/others and whether the cancer had spread
were predictor variables (see Table 8). In addition, having a
change in cancer care, worry of a COVID-19 infection for oneself
or family or friends, and worry over quality of cancer care were
included in the multivariate analysis. Similar to those reporting
symptoms of anxiety, worry over the quality of care (AOR: 2.15;
95% CI: 1.43-3.23; p < 0.001) was associated with depression.
In addition, having a change in cancer care (AOR: 2.18; 95%
CIL: 1.26-3.76; p = 0.005) and worry over family or friends
being infected (AOR: 1.76; 95% CI: 1.12-2.74; p = 0.013) were
associated factors, although being worried about oneself was
not. Finally, those who did not know whether the cancer was
metastatic were more likely to report symptoms of depression
(AOR: 3.06; 95% CI: 1.53-6.12; p = 0.002).

DISCUSSION

This study aimed to investigate how, over the course of a year,
the pandemic affected cancer patients in terms of them receiving
medical, follow-up care or psycho-oncological counseling. We

presented the rates of changes made to care. Specifically, was
there a change to care during the pandemic? For which type
of cancer care was the change (or changes) made? We also
looked at demographic and clinical features to identify possible
sub-populations vulnerable to changes in care. Secondly, we
examined the status of the study population’s mental health,
namely anxiety and depression, but also subjective distress
unique to the pandemic (e.g., concerns about being infected,
about family or friends being infected, or about the effects of
the pandemic worsening the quality of cancer care), and missing
contact with others. We compared those who had changes to
care vs. those who did not. In addition, we explored subgroups
vulnerable to psychological burden—regardless of changes to
care—by comparing demographic and clinical features, as well
as considering the phase of the pandemic.

Changes to Cancer Care

Opverall, 79 respondents (12.9%) reported a change to a treatment,
examination or care plan. After comparing demographic and
clinical factors, only the phase of treatment was associated with
such changes. When comparing those who reported at least one
change in planned cancer care with those who did not, the
highest proportion of change occurred for patients reporting
to be in the phase where initial treatment had been completed
(18.9%). In comparison, those in the phase after diagnosis or
who were in the process of receiving initial treatment had the
least proportion of change (6.2%). Upon closer examination of
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TABLE 7 | Logistic regression of associated factors for symptoms of anxiety?.

Unadjusted results Adjusted results

Variables Category Total, N Yes® n (%) Odds ratio P-value Odds ratio P-value
95% ClI 95% ClI
Age 18-40 39 26 (66.7) - - - -
41-65 373 218 (58.4) 0.70 (0.35-1.41)  0.322  0.90 (0.40-2.06) 0.813
66+ 183 82 (44.8) 0.41(0.20-0.84)  0.015  0.89(0.32-2.46) 0.826
Gender Male 147 64 (43.5) 0.56 (0.38-0.81)  0.002  0.85(0.44-1.63) 0.625
Female 472 274 (58.1) - - - -
Education Secondary general school-leaving certificate 62 28 (45.2) 0.76 (0.44-1.31) 0.323 1.05 (0.54-2.03) 0.884
Intermediate school-leaving certificate 159 103 (64.8) 1.70 (1.16-2.49) 0.006 1.83(1.17-2.85)  0.008
University entrance qualification 389 202 (51.9) - - - -
Minor-aged kids at home No 514 267 (561.9) - - - -
Yes 107 72 (67.9) 1.90 (1.23-2.95)  0.004  1.36(0.80-2.30) 0.263
Employment status Employed 271 163 (60.1) - - - -
Self-employed M 26 (63.4) 1.15(0.58-2.27) 0.690  1.29(0.58-2.83)  0.529
Retired 239 110 (46.0) 0.56 (0.40-0.80)  0.001 0.67 (0.38-1.17)  0.157
Unemployed or not employed 59 33 (65.9) 0.84 (0.48-1.48) 0.550 0.84 (0.42-1.69) 0.631
Type of cancer Breast cancer 310 181 (568.4) - - - -
Prostate cancer 66 23 (34.8) 0.38(0.22-0.66)  0.001 0.70 (0.28-1.72)  0.434
Colon cancer 23 11(47.8) 0.65(0.28-1.53)  0.326  0.54 (0.18-1.59)  0.263
Lung cancer 19 10 (52.6) 0.79 (0.31-2.000  0.622  1.10(0.35-3.44) 0.864
Other type 201 112 (55.7) 0.90 (0.63-1.28)  0.552  0.96 (0.60-1.53)  0.867
Metastatic cancer (n = 615) No 414 231 (65.8) - - - -
Yes or suspected 157 74 (47.1) 0.71(0.49-1.02) 0.064  0.79(0.51-1.24)  0.307
Do not know 44 32 (72.7) 2.11(1.06-4.22)  0.034  2.08 (0.94-4.61)  0.070
Change in cancer care No 532 273 (561.3) - - - -
Yes 79 61(77.2) 3.22(1.85-5.59) <0.001 1.77 (0.94-8.31)  0.076
Worry about corona infection No 433 208 (48.0) - - - -
Yes 185 129 (69.7) 2.49 (1.73-3.59) <0.001 1.43(0.85-2.40) 0.178
Worry about family/friends corona No 357 187 (45.2) - - - -
infection Yes 260 150 (73.9) 2.15(1.55-3.00) <0.001  1.24(0.78-1.99)  0.363
Worry about possible effects on ~ No 414 167 (46.8) - - - -
quality of medical care Yes 203 170 (65.4) 3.44 (2.38-4.96) <0.001 2.76 (1.75-4.35)  <0.001
Missing contact with relatives, No 182 83 (45.6) - - - -
friends, etc. Yes 438 255 (58.2) 1.66 (1.17-2.35)  0.004  1.31(0.87-2.00) 0.199

aHospital Anxiety and Depression Scale—Anxiety.
b Anxiety score > 8. Bold value indicates p < 0.05.

those who reported changes in care and who were in the phase
after initial treatment was completed, 72% reported a change in
follow-up care, 20% a change in psycho-social counseling; yet, to
a smaller extent, some reported changes to a planned operation,
to systemic treatment, to radiotherapy, or to progress monitoring
during treatment. This indicates that patients reporting changes
in treatment may have been considering treatments that were
planned months prior to completing the survey. The survey item
asks if a change in treatment occurred during the pandemic;
however, the exact date of reported change was not captured. It
could be that the patient was in the phase after initial treatment
when answering the questionnaire, but when responding to
questions about change in treatment was considering an earlier
time in the pandemic when she or he was in the initial phase, or

the change may have occurred in the 4 months of the pandemic
before the current study began. However, of the patients who
took the survey during the first observation period (July 10-
November 1, 2020), 17.6% reported a change in cancer care;
11.9% in the second period (November 2, 2020-March 11, 2021);
and 9.3% in the third (March 12-June 30, 2021). This indicates
that changes in care decreased over time.

With regard to the types of changes to cancer care and
occurrence, our results are in line with those of a survey
of German comprehensive cancer centers, starting at the end
of March 2020, where most changes occurred earlier in the
pandemic and mostly concerned follow-up appointments and
counseling, while acute care was much less affected (reductions
from 10 to 20%) (26). A survey of gynecological cancer patients
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TABLE 8 | Logistic regression of associated factors for symptoms of depression?.

Unadjusted results Adjusted results

Variables Category Total, N Yes® n (%) Odds ratio P-value Odds ratio P-value
95% CI 95% CI
Living situation Lives alone 111 51 (45.9) 1.45 (0.96-2.19) 0.081 1.42 (0.90-2.22)  0.130
Lives with others 492 182 (37.0) - . . -
Metastatic cancer No 414 152 (36.7) - - - -
Yes or suspected 157 59 (37.6) 1.04 (0.71-1.562) 0.848 1.08 (0.71-1.64) 0.714
Do not know 44 28 (63.6) 3.02 (1.58-5.76) 0.001 3.06 (1.563-6.12) 0.002
Change in cancer care No 532 188 (35.3) - - - -
Yes 79 50 (63.3) 3.16 (1.93-5.15)  <0.001 2.18 (1.26-3.76) 0.005
Worry about corona infection No 433 148 (34.2) - - - -
Yes 185 91 (49.2) 1.86 (1.31-2.65)  <0.001 1.00 (0.62-1.61) 0.991
Worry about family/friends corona infection No 357 111 (831.1) - - - -
Yes 260 128 (49.2) 2.15(1.54-2.99)  <0.001 176 (1.12-2.74)  0.013
Worry about possible effects on quality of medical care No 414 124 (30.0) - - - -
Yes 203 115 (56.7) 3.06 (2.16-4.33)  <0.001 2.15(1.43-3.23)  <0.001

aHospital Anxiety and Depression Scale— Depression.
bAnxiety score > 8. Bold value indicates p < 0.05.

in 16 European Union countries, conducted in May 2020, found
that 36% had a change in their care plan, and 71% were concerned
about cancer progression if there was a change in care (27). In
a US survey of ovarian cancer patients, of the 43% who were
in active treatment during the first 2 weeks of April 2020, 33%
had a delay in some component of their cancer care, 26% specific
to a planned surgery. Notably, delays in care were predictive of
anxiety and depression (28). As these aforementioned studies
occurred in the spring of 2020, during the initial phase of the
pandemic, they cannot be directly compared to the results of our
study, which began in July 2020. Partially overlapping with the
timing of our study, the organization Cancer Australia reported
a decrease in diagnostic and therapeutic services from March
to May 2020 in contrast to the previous year; however, there
was a partial recovery by June and a full recovery by September,
excluding a few surgical procedures for breast, colorectal, and
melanoma cancers (29).

COVID-19 Related Concerns

Apart from changes to care, survey participants expressed worry
about issues caused by the pandemic and its ensuing restrictions.
Women were more likely to report worry regarding family and
friends getting sick or dying, as well as missing contact with
relatives and friends. Furthermore, concern about being infected
was highest during the period of the second wave (November
2020 to March 2021) and lowest during the third wave (March
to June 2021). This finding may be explained due to the first
observation period (June to October 2020) occurring after the
first initial higher infection rate had receded and restrictions on
contact had been loosened. Regarding the third wave, although
not addressed on the survey, COVID-19 vaccines were available
during this observation period and presumably may have offered
patients who were vaccinated some peace of mind. Interestingly,
patients with statutory vs. private insurance were more worried

that the pandemic could negatively impact the quality of their
medical care. This corresponds to findings that privately insured
patients have easier access to innovative medications, have
shorter waiting times for appointments, and receive more time
with physicians (30-32). Thus, some patients may view patient
care with statutory health insurance as “worse” than that of
private insurance. It’s worth reiterating, we found no significant
difference regarding change in care and insurance type (11%
private insurance vs. 13% with statutory).

Anxiety and Depression

More than half of survey participants (54.6%) reported
symptoms for anxiety (HADS-A score > 8) and 38.8% reported
symptoms for depression (HADS-D score > 8). Worry about
possible negative effects of the pandemic on medical care
was associated with anxiety symptoms. Of those who reported
having symptoms of anxiety, 73.9% reported being concerned
about the quality of their medical care vs. 45.2% who did
not indicate concern over care. Aside from COVID-related
factors, those who had attained an intermediate school-leaving
certificate (leaving school after grade 10) were more likely to
report symptoms of anxiety compared to those with a higher
level of education (65 vs. 52% with a university entrance
qualification). Interestingly, 45% of those with the lowest level of
education (secondary general school-leaving certificate; leaving
school after grade 9) reported symptoms of anxiety. Taken
together, these findings make it difficult to draw conclusions
about education level and anxiety for this study. For those
reporting depressive symptoms (38.8% of study sample; HADS-
D score >8), patients who had effective changes to care were
more susceptible, but also those who reported worry about
the quality of care. Patients who did not know if the cancer
had metastasized were also more likely to report symptoms
of depression.
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Similar to our results, Frey et al. (28), found that 51.4% of
their sample reported symptoms of anxiety and 26.5% symptoms
of depression. Age (younger than 65) was predictive of greater
cancer worry, anxiety, and depression and delay in cancer care
was predictive of anxiety and depression. A survey conducted
in the EU with gynecological cancer patients found that having
experienced modifications of care due to the pandemic predictive
of high depression scores (27). A study conducted in China also
found that worry over cancer management due to COVID-19
was a predominant risk factor for psychological stress (33). Ayubi
et al. conducted a meta-analysis of studies mostly occurring
during the first 6 months of 2020, evaluating the level of
depression and anxiety in cancer patients during the COVID-
19 pandemic. Compared to control groups, cancer patients
had higher anxiety levels. Studies using the HADS had an
overall prevalence of 28% for depression (HADS-D > 8), and a
prevalence of 36% for anxiety (HADS-A > 8) (22). Compared
to before the onset of the pandemic, cancer patients had higher
anxiety levels. Females and younger people reported higher
mental burden (34). With regard to mental health in the general
population in Germany during the pandemic, Béuerle et al. (35)
also found increased prevalence of anxiety (44.9%), depression
(14.3%), psychological distress (65.2%) and COVID-19-related
fear (59%).

Limitations and Advantages

Our study had some limitations. The study began in July 2020,
after the initial spike in incidence rates and after the first
government imposed restrictions had been eased. Therefore, we
were unable to capture changes in treatment as well as reactions
to the pandemic writ large during and after the initial “lockdown”
in March 2020. In addition we did not have baseline depression
and anxiety measures pre-pandemic for our study sample. Thus,
it is difficult to judge what symptoms are attributable to the
pandemic and to what degree, aside from comparing data to
other pre-pandemic studies. Another limitation of this study is
the use of a non-population-based convenience sample.

Limitations in terms of the online administration via email
should also be taken into consideration. While there is some
concern over the ethics of recruitment via email (36, 37), the
crux of the argument seems to stem over unwanted solicitation
(i.e., spam). For the present study, the email invitation is sent
as a response to an email initiated by the potential participants.
The anonymity of the survey is explicitly stated in the invitation
to the questionnaire and in the participant information. Further,
data protection is explained in the participant information to
address confidentiality.

Lastly, questions addressing the psychological distress unique
to the pandemic were self-developed. These items were not
developed to be aggregated into a single scale score. Therefore,
there is no measure of internal consistency. Furthermore, we
conducted cognitive pre-tests to qualitatively study and increase
the validity of the items. However, various types of validity (such
as construct validity) have not been assessed quantitatively. It
might therefore be the case that some confounding factors that
are not addressed by our survey influenced the responses to our
self-developed items.

Despite some limitations, the current study provides detailed
insight into the actual (i.e., changes in services) and perceived
(e.g., psycho-social) burdens of a broad range of patients and
disease conditions in real time over the course of 1 year. As of this
writing, other publications examining the effects of the pandemic
covered only the early phase. Moreover, in contrast to clinical
research and face-to-face interviews, a “contact-free” online
survey has obvious advantages during a pandemic. In addition,
we had easy, yet controlled access to the group of interest. Our
sample was well characterized, which allowed detailed analyses
of subgroups.

CONCLUSIONS AND FUTURE
DIRECTIONS

Our results indicate that the majority of cancer patients
contacting the Cancer Information Service during the COVID-
19 pandemic did not experience a change in primary cancer
treatment. Of those with changes, appointments regarding
follow-up care were more likely to be rescheduled or canceled.
This indicates that most patients in our study received the
initial medical treatment that they were scheduled to receive.
However, the level of anxiety and psycho-social burden of
cancer patients during the pandemic remained high, particularly
for those patients who experienced a change in their care.
Identifying risk factors of depression and anxiety among patients
with cancer during the COVID-19 pandemic is crucial for
taking adequate measures and for allocation of appropriate
services. We found that patients who had a change in cancer
care were more than twice as likely to have symptoms of
depression as those with no changes. Studies suggest that
psychological distress may lead to higher rates of mortality
in cancer patients (38). This compounded with the effects of
a potential delay in medical care (8) may decrease the odds
of survivorship. Another factor predicting both anxiety and
depression was worry that the pandemic would lessen the
quality of their medical care. One survey respondent wrote in
the comment section of the survey, “As a cancer patient, one
feels relatively left alone after the end of the initial treatment.
I am waiting 14 weeks for the follow-up treatment. There
is only Corona, all other diseases are no longer important.
There are many questions that no one answers...” Clear and
open communication between doctors/oncologists and their
patients might help assure patients that they will receive the
proper care they need. While some delays in treatment and
follow-up care may be to prevent the patient from exposure
to the coronavirus, this should be expressly communicated to
the patient.

Research on the COVID-19 pandemics impact on
both physical and mental health is important (and not
lacking), but it is also crucial to continue research into
non-COVID medical conditions to identify disparities, gaps,
shortcomings and vulnerable groups so that health care
management can address respective needs and ascertain
equitable care to all patients. The provision of appropriate
psychological support for those in need and the provision
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of transparency and comprehensible information are crucial.
An implication of our study for health care services and
policy makers is the need to assess and to attend to cancer
patients medical needs, with added emphasis on patients’
psychological and social well-being. This applies particularly
in situations where the system is strained and prioritization
is necessary.

Future analyses will address in more detail the changes made
to cancer care and examine the financial impact of the pandemic
on cancer patients.
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