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Abstract
Purpose We aim to assess attitudes toward a COVID-19 vaccine and vaccination status in cancer patients and to explore 
additional factors such as the level of information and comprehensibility and accessibility of this information, anxiety symp-
toms in general and toward COVID-19, and general health literacy.
Methods We included 425 outpatients (mean age 61.4, age range 30–88 years, 60.5% women) of the Psychosocial Coun-
seling Center for Cancer patients of the Department of Medical Psychology and Medical Sociology, Leipzig. We recorded 
attitudes toward a COVID-19 vaccine and vaccination status via self-report. The impact of psychosocial factors, including 
anxiety (GAD-7), COVID-19-specific anxiety (OCS; FCV-19S) and health literacy (HLS-EU-Q16) were analyzed with 
point-biserial correlations using Pearson’s r.
Results We found that the vast majority (95.5%) reported being vaccinated against COVID-19 and that overall trust in safety 
and protective effects of a COVID-19 vaccine was high (90.9%). The vaccination readiness among nonvaccinated cancer 
survivors was low to very low with “fear of side effects” the most mentioned (72.2%) reason against a COVID-19 vaccine. 
There was no significant correlation between vaccination status and fear or anxiety symptomatology, and health literacy. 
Obsessive thoughts about COVID-19 was significantly higher in nonvaccinated cancer patients.
Conclusions Majority of respondents are positive about COVID-19 vaccine, accompanied by a very high rate of COVID-19 
immunization in our sample. Further studies with a larger sample of nonvaccinated cancer patients should further investigate 
the relationship on fear and vaccination hesitancy and align communication strategies accordingly.
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Introduction

Numerous studies have shown that patients with cancer are 
at increased risk of severe or fatal outcome with COVID-
19 (Barbui et al 2021; Chari et al 2020; Desai et al 2020, 
2021; Kuderer et al 2020; Richardson et al 2020; Sharma 
et al 2021; Subbiah 2020). In a study from the UK, mortality 
in hospitalized patients with cancer was 40.5% versus 28.5% 
(HR 1.62; p < 0.001) in non-cancer patients (Palmieri et al 
2020). In the German LEOSS registry, mortality in cancer 
patients was 22.5% versus 14% (p < 0.001) in non-cancer 
patients (Rüthrich et al 2021). In addition to the implementa-
tion of general hygiene and infection control measures, the 

use of vaccines against COVID-19 has a central role in com-
bating the pandemic (Harder et al 2021). Vaccines against 
COVID-19 elicit a protective immune response and are criti-
cal in preventing and reducing the morbidity and mortality 
rates caused by SARS-CoV-2 infections (Poland et al 2020). 
International efforts in the development and licensure of sev-
eral vaccines led to the start of vaccination campaigns as 
early as one year after the onset of the pandemic. Efficacy 
in more than 90% of subjects and a good safety profile of 
the vaccines have been demonstrated in studies (Baden et al 
2021; Polack et al 2020; Voysey et al 2021). Current data 
indicate that most people have strong protection against seri-
ous illness and death for at least 6 months after their second 
dose. Immunity may reduce faster in people who are older 
or who have underlying medical conditions, like people who 
are moderately or severely immunocompromised due to their 
cancer treatment (NCI 2021).
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Because of former limited vaccine resources, groups of 
persons were vaccinated against SARS-CoV-2 in Germany 
with different prioritization (BMJ 2021). On June 7, 2021, 
the German government lifted vaccination prioritization. All 
people in Germany over the age of 12 could then generally 
get a vaccination appointment. However, in many countries, 
hesitation and the deliberate dissemination of misinforma-
tion or incomplete information are significant barriers to 
achieve widespread immunization of the population (Mach-
ingaidze and Wiysonge 2021; Cornwall 2020). As previous 
study results suggest, factors influencing COVID-19 vacci-
nation acceptance and hesitancy among cancer patients are 
concern with worsening the prognosis of the cancer treat-
ment, critical evaluation of vaccines’ efficacy and safety, and 
knowledge on the COVID-19 vaccination process (Brodziak 
et al 2021, Chun et al. 2021, Hong et al 2022).

Given the lack of data on COVID-19 vaccination among 
cancer patients in Germany, the aim of our observational 
study was to determine attitudes and vaccination status with 
a COVID-19 vaccine among (former) cancer patients of dif-
ferent cancer sites. We recorded attitudes toward a COVID-
19 vaccine and vaccination status. In addition, we assessed 
potential associated factors such as the level of information, 
comprehensibility and accessibility of this information, 
anxiety symptoms in general and toward COVID-19, and 
general health literacy.

Methods

Study design and sample

The population of this cross-sectional study includes out-
patients of the Psychosocial Counseling Center for Cancer 
patients of the Department of Medical Psychology and 
Medical Sociology, University Medical Center Leipzig, who 
had previously agreed to be contacted regarding scientific 
studies.

Patients were eligible for study participation if they had 
a confirmed diagnosis of cancer, were at least 18 years of 
age at the time of diagnosis and who were fluent in written 
and spoken German. All participants gave written informed 
consent in accordance with the Declaration of Helsinki. The 
study was approved by the Research Ethics Committee of 
the University of Leipzig (Ref. 266/21-ek).

Study recruitment and data collection

Eligible patients received a study information letter, together 
with a letter of consent and the paper and pencil-based ques-
tionnaire by mail. Using a prepaid envelope, patients could 
return the completed questionnaire including informed 

consent. A response form was included, in case patients did 
not wish to participate. Patients were able to indicate their 
reason(s) for non-participation and sent it back to the study 
team.

Study measures

COVID‑19 disease history and immunization

COVID-19 immunization was covered by questions on 
vaccination status, number of vaccination(s) received. 
In addition, perceived reasons for or against COVID-19 
vaccination, and questions about disease history regard-
ing COVID-19 infection in oneself or a close relative was 
recorded via self-generated questions.

Attitude toward a (COVID‑19) vaccination

We used a self-generated nine-item scale with statements 
about COVID-19 vaccination and vaccinations in general. 
Respondents were asked to indicate their agreement on a 
five-point Likert scale ranging from 1 “strongly disagree” to 
5 “strongly agree”. Higher scores indicate greater confidence 
in COVID-19 vaccination and vaccinations in general, as 
well as in the relevant parties making recommendations in 
this regard.

Level, comprehensibility and accessibility 
of information on COVID‑19 vaccination

We inquired about the source(s) from which respondents 
obtained their information regarding COVID-19 vaccination. 
In addition, we used a self-generated scale where respond-
ents indicate their agreement or disagreement on items such 
as the level of information, comprehensibility and accessibil-
ity of this information. Items were rated on a five-point Lik-
ert scale ranging from 1 “strongly disagree” to 5 “strongly 
agree”, with higher scores indicating higher agreement.

Fear and anxiety symptomatology

We assessed General anxiety disorder symptomatology 
using the validated German version of the Generalized Anxi-
ety Disorder Scale (GAD-7; Spitzer et al 2006). The GAD-7 
has a high internal consistency (Cronbach’s α > 0.83). The 
frequency of symptoms within the last two weeks is rated 
on a four‐point Likert scale ranging from 0 “not at all” to 
3 “nearly every day”. The sum score of the GAD‐7 ranges 
from 0 to 21, with values of 0–4, 5–9, 10–14, and 15–21 
indicating minimal, mild, moderate, or severe anxiety symp-
toms (Spitzer et al 2006).
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We measured obsessive thinking about COVID-19 using 
the Obsession with COVID-19 Scale (OCS; Lee 2020). The 
OCS is a self-report mental health screener of persistent 
and disturbed thinking about COVID-19 with a good inter-
nal consistency (Cronbach’s α > 0.83). The four items are 
rated on a five-point Likert scale ranging from 0 “not at 
all” to 4 “nearly every day”, based on experiences over the 
past two weeks. Elevated scores on a particular item or a 
high total score (≥ 7) may indicate problematic symptoms 
and probable dysfunctional thoughts about COVID-19 (Lee 
2020).

We assessed anxiety toward COVID-19 using the Fear of 
COVID-19 Scale (FCV-19S; Ahorsu et al 2020). The FCV-
19S assesses fears emanating from COVID-19 with a good 
internal consistency (Cronbach’s α > 0.82). On seven items 
the participants indicate their level of agreement on a five-
point Likert scale ranging from 1 “strongly disagree” to 5 
“strongly agree”. A total score is calculated by adding up 
each item score (ranging from 7 to 35). Higher scores indi-
cate greater fear of COVID-19 (Ahorsu et al 2020).

The FCV-19S and the OCS were both translated accord-
ing to the recommendations of the International Testing 
Commission (ITC; ITC 2017). The forward–backward trans-
lation method was used to translate the FCV-19S and the 
OCS into German. Two independent translators (PE and SH) 
translated the Fear of COVID-19 scale into German. Both 
versions were then translated back into English by a profes-
sional translator with experience in psychological research. 
The original and back-translated versions were then com-
pared and differences were discussed. This went on until 
the two reviewers considered both versions to be equivalent.

Health literacy

Health literacy was assessed using the German version of 
the European Health Literacy Survey Questionnaire (HLS-
EU-Q16, Jordan and Hoebel 2015). The HLS-EU-Q16 
is clustered in four dimensions (“access”, “understand”, 
“appraise” and “apply” health information) and three dif-
ferent domains (“health care”, “disease prevention”, and 
“health promotion”). The 16 items are scored on a four-point 
Likert scale ranging from 1 “very difficult” to 4 “very easy” 
with higher scores indicating better health literacy (Sørensen 
et al. 2012).

Statistical analysis

We applied descriptive analyses for both continuous (fre-
quencies, mean, and standard deviation) and categorical 
variables (frequencies, percentages).

Comparisons between participants and non-responders 
were performed with t-test for the continuous variable age 

and Chi-square test for the categorical variable gender. 
Point-biserial correlations using Pearson’s r was performed 
to calculate the relationship between vaccination status and 
anxiety symptoms and health literacy.

Due to missing reference data and a better interpretability, 
the scales “attitude toward (COVID-19) vaccination” and 
“level, comprehensibility and accessibility of information on 
COVID-19 vaccination” were recoded. Response categories 
1 “strongly disagree” and 2 “disagree” were combined into 
one category coded as 1 “disagreement”, 3 “neither nor” 
into one category coded as 2 “neither nor”, 4 “agree” and 5 
“strongly agree” into one category coded as 3 “agreement”. 
Response categories from the Health Literacy scale 1 “very 
easy” and 2 “fairly easy” were merged into one category 
coded as “1”, 3 “fairly difficult” and 4 “very difficult” into 
another category coded as “0”. The sum score is ranging 
from 0 to 16. Patients with at least 11 answers were con-
sidered in the final analysis. We then calculated the mean, 
multiplied it with 16 and clustered patients into the follow-
ing categories: inadequate (0–8 points), problematic (> 8–12 
points) and sufficient health literacy (> 12–16 points), sub-
suming the first two categories into limited health literacy 
(Pelikan et al 2013).

In all analyses, two-sided p < 0.05 were considered sig-
nificant. Data analyses were performed with IBM SPSS Sta-
tistics 27 (IBM Corp., 2020).

Results

Sample

Patient recruitment was carried out from 2021 September to 
2021 November. Out of 744 eligible patients, 438 (response 
rate: 59.0%) participated in the study (Fig. 1). Among those, 
425 patients returned a complete questionnaire and a letter 
of consent and were included in the final analysis.

Mean age was 61.4 years (SD = 12.3) and 60.5% were 
female. Breast cancer was the most frequent cancer diagno-
sis (38.6%), and respondents’ median time since diagnosis 
was 4 years (IQR 3 to 5 years). The majority of patients 
(67.5%) were not under treatment. Study participants were 
older than non-responders (p < 0.001) with no significant 
differences in gender (p = 0.307). Table 1 shows social and 
medical characteristics for the total sample.

COVID‑19 disease history and immunization

Of 425 participants, 406 (95.5%) received a vaccination 
against SARS-CoV-2. The majority (90.4%) is double-
vaxed with the vaccine Comirnaty® (BioNTech/Pfizer, 
70.9%). Table 2 shows absolute and percentage frequencies 
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on COVID-19 and immunization-specific characteristics in 
the two groups “vaccinated” and “nonvaccinated”. 

Table 1  Characteristics for participants

Total sample
N (%)

425 (100.0)
Sociodemographic data
 Sex
  Male 168 (39.5)
  Female 257 (60.5)

 Age in years, M (SD) 61.4 (12.3)
  30–39 20 (4.7)
  40–50 59 (13.9)
  51–60 126 (29.6)
  61–70 113 (26.6)
  71–80 85 (20.0)

   > 80 22 (5.2)
 Marital  status1

  Single 64 (15.2)
  Married 273 (64.7)
  Divorced 51 (12.1)
  Living apart 5 (1.2)
  Widowed 29 (6.9)

 Professional  education2

  Apprenticeship 168 (40.5)
  Technical college, engineering school 81 (19.5)
  University, college 133 (32.0)
  Other 30 (7.2)
  Without vocational training 3 (0.7)

Clinical data
 Cancer diagnosis
  Breast 162 (38.6)
  Male genital organs 81 (19.1)
  Hematological 43 (10.1)
  Digestive organs 38 (9.0)
  Skin 29 (6.8)
  Lip, oral cavity and pharynx 24 (5.6)
  Female genital organs 23 (5.4)
  Respiratory organs 18 (4.3)
  Eye, brain and other parts of central nervous system 16 (3.8)
  Urinary tract 16 (3.7)
   Othera 14 (3.3)

 Cancer-related data
  Second cancer disease 35 (8.2)
  Time since cancer  diagnosisb,3, Mdn (IQR) 3.98 (2.08)
  1st year after diagnosis 12 (2.9)
  2nd–3rd year after diagnosis 148 (35.4)
  4th year and ongoing 258 (60.7)

 Cancer therapy  status4

  Not under treatment 276 (67.5)
  Under treatment 127 (31.1)
  Treatment planned 6 (1.5)

 Received  treatmentsc,5

  Surgery 341 (80.4)

Table 1  (continued)

Total sample
N (%)

  Radiotherapy 318 (75.0)
  Chemotherapy 157 (37.0)
  Immune therapy 50 (11.8)
  Hormone therapy 45 (10.6)
  Other 28 (6.2)

1 n/a = 3
2 n/a = 10
3 n/a = 7
4 n/a = 16
5 n/a = 1
a  Including diagnosis of “thyroid and other endocrine glands”, “bone 
and articular cartilage”, “mesothelial and soft tissue”
b Categories were formed in accordance to Mullan ( 1985), Powel and 
Seibert (2017), and Rowland et al. (2013)
c Possibility of multiple answers was given

Table 2  Frequencies on COVID-19 and immunization-specific char-
acteristics

1 n/a = 1
a the possibility of multiple answers was given due to possibility of 
heterologous vaccination scheme

Vaccinated Nonvacci-
nated

N (%) N (%)

Total 406 (95.5) 19 (4.5)
Ever had COVID-19 before 20 (4.9) 4 (22.2)
Relatives had COVID-19 before 87 (21.5) 3 (15.8)
Vaccination willingness
 Very low 9 (50.0)
 Low 1 (5.6)
 Undecided 5 (27.8)
 High 3 (16.7)

Vaccination received
 Once 20 (4.7)
 Twice 384 (90.4)
 Three times 2 (0.5)

Vaccine1,a

 Comirnaty® (BioNTech/Pfizer) 322 (79.5)
 Vaxzevria® (AstraZeneca) 87 (21.5)
 Spikevax® (Moderna) 26 (6.4)
 COVID-19 Vaccine Janssen 7 (1.6)
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Perceived reason(s) for or against COVID‑19 
vaccination

Most vaccinated respondents indicated four or more rea-
sons for COVID-19 vaccination (65.6%). Figure 2 gives a 
detailed overview on the reasons mentioned. “Protection 
against severe course, disease consequences of infection” 
was the most mentioned (90.0%) reason, compared to the 
least mentioned (48.8%) reason “safety in everyday business 
(e.g., shopping, doctor’s appointments, public transport)”.

The majority (97.2%) of nonvaccinated respondents 
indicated more than two reasons against a COVID-19 

vaccination. Figure 3 gives an overview on the reasons 
mentioned. “Fear of side effects” was the most mentioned 
(72.2%) reason, “COVID-19 recovered and immune” and 
“no fear of severe course” were both the least mentioned 
(5.6%) reasons.

Attitude toward a COVID‑19 vaccination 
and vaccination in general

The vast majority of respondents indicate that they “believe 
a vaccination against COVID-19 reduces the risk of con-
tracting COVID-19.” (90.9%) and that “vaccinations 

Fig. 1  Flow-chart of partici-
pants. 1Psychosocial Counseling 
Center for Cancer patients, 
apatients seeking advice in the 
years 2017/18/19/20, bpossibil-
ity for multiple answers was 
given

Fig. 2  Proportion of reason(s) for vaccination against COVID-19 (N =  4021). 1The possibility of multiple answers was given
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protect against contagious diseases.” (93.8%). The most 
trusted sources of information on COVID-19 vaccines are 
expert groups, e.g., Ständige Impfkommission (STIKO) 

and treating physicians with both 85.2%. Table 3 shows the 
percentage of agreement and disagreement to each item on 
trustworthiness of information, belief in protective efficacy, 

Fig. 3  Proportion of reason(s) against vaccination against COVID-19 (N =  181). 1The possibility of multiple answers was given

Table 3  Percentage of agreement and disagreement with statements regarding attitudes toward a (COVID-19) vaccination

1 n/a = 39
2 n/a = 32
3 n/a = 47
4 n/a = 28
5 n/a = 51
6 n/a = 54
7 n/a = 60
8 n/a = 41
9 n/a = 55

Level of expression

Disagreement Neither nor Agreement

n (%) n (%) n (%)
Trustworthiness of information on vaccination
 “I trust the information (on safety, risks and side effects, etc.) provided by the government regarding 

the vaccines against COVID-19.”1
51 (13.2) 67 (17.4) 268 (69.4)

 “I trust the expert groups (e.g., STIKO) regarding the safety monitoring of the vaccines against 
COVID-19.”2

30 (7.6) 28 (7.1) 335 (85.2)

 “I trust the statements of my attending physician regarding the vaccines against COVID-19.”3 11 (2.9) 45 (11.9) 322 (85.2)
Belief in protective effects of vaccination
 “I believe that vaccination against COVID-19 reduces the risk of contracting COVID-19.”4 17 (4.3) 19 (4.8) 361 (90.9)
 “Vaccinations protect against contagious diseases.”5 6 (1.6) 18 (4.7) 360 (93.8)
 “Vaccinations cause diseases/illnesses.”6 270 (73.0) 73 (19.7) 27 (7.3)

Personal attitude toward vaccination
 “It should be up to each person to get vaccinated against COVID-19.”7 177 (47.3) 55 (14.7) 142 (38.0)
 “I had/have no preference regarding a particular vaccine against COVID-19.”8 157 (4.3) 68 (18.3) 146 (39.4)
 “I will get/have gotten vaccinated as soon as a COVID-19 vaccine is/was available to me.”9 24 (6.6) 15 (4.1) 326 (89.3)
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and personal attitudes toward COVID-19 vaccination for the 
total sample.

Level, comprehensibility, and accessibility 
of information on COVID‑19 vaccination

The main sources of information on COVID-19 vaccina-
tion indicated by respondents were “persons from the health 
care sector” (75.0%) and both “expert panels” and “everyday 
media” (63.0%). Figure 4 shows the percentage of informa-
tion sources used by vaccinated and nonvaccinated respond-
ents, respectively.

In the total sample, the majority of patients (75.9%) feel 
well informed regarding COVID-19 vaccination, compared 
to those who disagree (11.2%) and those who are undecided 
(12.9%). In addition, the majority of respondents indicated 
that the information about COVID-19 vaccines is well 
understood (68.4%) and readily available (71.0%). Figures 5 
and 6 show the percentage of agreement and disagreement, 
respectively, on the level, comprehensibility, and accessi-
bility of information among nonvaccinated and vaccinated 
patients.

Fear and anxiety symptomatology and health 
literacy

From 397 participants, 211 (49.6%) met criteria for mini-
mal, 121 (28.5%) for mild, 47(11.1%) for moderate and 18 
(4.2%) for severe anxiety symptomatology. From 418 par-
ticipants, 411 (98.3%) did not reach a total score of ≥ 7 and 
thus may have problematic symptoms and probable dysfunc-
tional thoughts about COVID-19. From 412 participants, 51 
(12.0%) met criteria for inadequate, 142 (33.4%) for prob-
lematic and 219 (51.5%) for sufficient health literacy.

For means on fear and anxiety symptomatology and 
health literacy of the total sample, see Table 4. We found a 
significant negative correlation between vaccination status 
and obsessive thinking about COVID-19.

Discussion

Main findings and previous research

Our study presented data on COVID-19 vaccination and 
related psychosocial factors from (former) cancer patients 
across various cancer types. Our results demonstrate that the 
vast majority is vaccinated and “protection against severe 
course, disease consequences of infection” was the most 
mentioned reason among the vaccinated. This is in line with 

Fig. 4  Percentage of sources used to obtain information on the COVID-19  vaccines1. WHO World Health Organization, PEI Paul-Ehrlich-Insti-
tut, RKI Robert-Koch-Institut, 1the possibility of multiple answers was given
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findings from a cross-sectional study among N = 999 French 
cancer patients, in which the majority (76.9%) reported “fear 
for their health” as the main reason for vaccination (Bar-
rière et al 2021). With a current vaccination rate of 72.2% 
(BMG 2022) in the German population, the acceptance of 

COVID-19 vaccination is much lower than in our sample of 
(former) cancer patients.

We found that confidence in the protective effect of a vac-
cine is high in cancer patients with respect to a COVID-19 
vaccine and vaccines in general. The most trusted sources of 

Fig. 5  Percentage of level, comprehensibility and accessibility of information among nonvaccinated patients

Fig. 6  Percentage of level, comprehensibility and accessibility of information among vaccinated patients
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information on COVID-19 vaccines are expert panels, e.g., 
STIKO, RKI and treating physicians. This is consistent with 
a Germany-wide cross-sectional study in the general popu-
lation with N = 1000 adults, in which physicians and expert 
panels such as the RKI and Bundeszentrale für gesund-
heitliche Aufklärung (BZgA) are trusted from a medium to 
high degree (Betsch et al 2020). Results from another study 
with N = 329 cancer patients from North Tunisia show that 
77.5% had confidence in their physician (Mejri et al. 2022). 
This leaves physicians and other experts in the health care 
sector with a high responsibility in genuine and transparent 
communication, providing unbiased and clear information 
(Machingaidze and Wiysonge, 2021).

The vaccination readiness among nonvaccinated was low 
to very low with “fear of side effects” the most mentioned 
reason against a COVID-19 vaccine. This is in line with two 
studies from Tunisia and Italy. Of the respondents who chose 
not to be vaccinated, 33.1% and 48.1%, respectively, were 
concerned about side effects or adverse events associated 
with the vaccine (Mejri et al. 2022, Di Noia et al 2021). In 
contrast, the major study on the safety profile of Comirnaty® 
(BioNTech/Pfizer) with a total of N = 43,448 participants 
portrayed side effects characterized by short-term, mild-to-
moderate pain at the injection site, fatigue, and headache. 
The incidence of serious adverse events was low and was 
similar in the vaccine and placebo groups (Polack et al 
2020). However, understanding that vaccines can have side 
effects and that concerns about these effects exist, should be 
taken into account in communication between physicians 
and patients. Easy access to medical advice, if side effects 
occur, is critical for building trust and managing concerns 

before they trigger a level of anxiety that exacerbates nega-
tive experiences (Rief 2021).We found that information level 
was higher among vaccinated compared to nonvaccinated 
respondents, as well as the assessment of the comprehen-
sibility of this information. Availability of information was 
rated well in our sample. Most common information sources 
were persons from the healthcare sector (e.g., physicians) 
among all respondents. Least common sources were Social 
Media (e.g., YouTube, Facebook, and WhatsApp) among the 
vaccinated and Government institutions (e.g., federal gov-
ernment) among the nonvaccinated patients. A survey from 
the Austrian Corona Panel Project showed similar results 
with only 19% of the nonvaccinated feel sufficiently well 
informed about vaccination, compared to those who have 
been vaccinated and those who are willing to be vaccinated 
at 55% and 40%, respectively (ACPP 2021). According to 
the WHO, the world is also fighting an “infodemic”, where 
facts are mixed with speculation, rumor and fear (Razai et al. 
2021). To fill existing knowledge gaps, open dialogue and 
public involvement are essential instead of a passive, one-
sided communication strategy (Mills et al 2020).

Our results showed no correlation between vaccina-
tion status and symptoms of anxiety in general and toward 
COVID-19. Overall, the majority of participants showed 
low levels of anxiety symptoms. The results demonstrated a 
significantly negative correlation between vaccination status 
and obsessive thoughts about COVID-19, with lower scores 
among vaccinated respondents. Our results are in contrast 
with results from a study by Head et al. (2020) with N = 3159 
American adults highlighting a positive relationship between 
fear of COVID-19 and intention to get vaccinated.

There was no correlation between vaccination status and 
health literacy. Overall, more than half of the participants 
had sufficient health literacy. This is in line with a study 
from Germany, where COVID-19-related health literacy 
was measured within a sample of N = 1153 adults. 49.9% 
had “sufficient health literacy” with reference to COVID-19 
(Paakkari and Okan 2020). In contrast to our results, a study 
by Montagni et al. (2021) found that the risk of being in 
“hesitant” was higher among individuals with a low health 
literacy score (OR = 1.44; 95% CI = [1.04;2.00]). In this 
sample of (former) cancer patients, health literacy could 
already be set higher from the outset. This might be because 
cancer patients are more intensively engaged with the pos-
sibilities of modern medicine and are more frequently and 
extensively educated about prevention strategies due to more 
intensive contact with physicians (Ludwig 2021).

Strengths and limitations

Our study has several strengths. A wide range of patients 
were included regarding age (30 to 88 years) and cancer site. 
Second, patients had a wide range on time since diagnosis 

Table 4  Means, standard deviations, and correlations with confidence 
intervals

M and SD are used to represent mean and standard deviation, respec-
tively. Values in square brackets indicate the 95% confidence interval 
for each correlation
1 n/a = 28
2 n/a = 7
3 n/a = 6
4 n/a = 13
** indicates p < 0.01

Vaccination status

Variables M SD r CI

Symptoms of anxiety 
(GAD-7)1

5.10 4.61 − 0.10 [− 0.19, 0.00]

Obsessive thinking toward 
COVID-19 (OCS)2

1.20 1.72 − 0.14** [− 0.23, − 0.04]

Fear of COVID-19 (FCV-
19S)3

13.47 5.74 − 0.08 [− 0.18, 0.01]

Health literacy (HLS-EU-
Q16)4

12.35 3.03 0.02 [− 0.08, 0.12]
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(up to 61 years) and thus we were able to include patients 
who were currently under treatment and those who were not. 
Lastly, we could gather data on a very topical and impor-
tant issue among a highly relevant patient sample within our 
health care system.

However, this study has also limitation. One limitation 
lies in the small sample size of the subgroup of nonvac-
cinated respondents. Group comparisons should, therefore, 
be regarded as a trend. Second, we only surveyed cancer 
patients, who presented themselves at our counseling center. 
Those patients are already more integrated in the health care 
system, and therefore, the representativeness of the sample 
is limited. Conclusions only should be drawn for this special 
target group.

Conclusions

In this study among cancer patients, the vast majority 
reported being vaccinated against COVID-19 with a posi-
tive attitude toward the vaccination. Considering obses-
sive thoughts about COVID-19 and vaccination status, we 
found first indications of a relationship. Further studies with 
a larger sample of nonvaccinated cancer patients should 
investigate whether this relationship can be verified, how and 
why those thoughts evolve and which role communication 
of responsible parties (e.g., politicians) and persons (e.g., 
physicians) takes. Targeted and tailored communication can 
help to further improve education, promote valid informa-
tion, and build trust.

Acknowledgements We greatly appreciate the contributions of the 
patients participating in this study.

Author contributions All the authors contributed to the study concep-
tion and design. AMT and SH had the initial idea to conduct this study. 
ALL provided data on patients who were eligible for the study. Material 
preparation, data collection and analysis were performed by SH, AW 
and PE. The first draft of the manuscript was written by SH, and all 
the authors commented on previous versions of the manuscript. All the 
authors read and approved the final manuscript.

Funding Open Access funding enabled and organized by Projekt 
DEAL. The authors declare that no funds, grants, or other supports 
were received during the preparation of this manuscript.

Data availability The datasets generated during and/or analyzed dur-
ing the current study are available from the corresponding author on 
reasonable request.

Declarations 

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethical approval This study was performed in line with the principles 
of the Declaration of Helsinki. Approval was granted by the Ethics 
Committee of University Leipzig (08.06.2021/Ref. 266/21-ek).

Consent to participate Informed consent was obtained from all indi-
vidual participants included in the study.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Ahorsu DK, Lin CY, Imani V et al (2020) The fear of COVID-19 
scale: development and initial validation. Int J Ment Health Addict 
27:1–9. https:// doi. org/ 10. 1007/ s11469- 020- 00270-8

Austrian Corona Panel Project (ACPP) (2021) Warum sich manche 
(noch) nicht impfen lassen: Besorgnis um Nebenwirkungen, 
mittelmäßige Informiertheit, Zweifel am Nutzen. https:// viecer. 
univie. ac. at/ filea dmin/ user_ upload/ z_ viecer/ Blog_ 127_- Warum_ 
sich_ manch e__ noch__ nicht_ impfen_ lassen_ Besor gnis_ um_ 
Neben wirku ngen__ mitte lmaes sige_ Infor miert heit__ Zweif el_ am_ 
Nutzen. pdf. Accessed 12 Dec 2021

Baden LR, El Sahly HM, Essink B et al (2021) Efficacy and safety of 
the mRNA-1273 SARS-CoV-2 vaccine. N Engl J Med 384:403–
416. https:// doi. org/ 10. 1056/ NEJMo a2035 389

Barbui T, Vannucchi AM, Alvarez-Larran A et al (2021) High mortal-
ity rate in COVID-19 patients with myeloproliferative neoplasms 
after abrupt withdrawal of ruxolitinib. Leukemia 35:485–493. 
https:// doi. org/ 10. 1038/ s41375- 020- 01107-y

Barrière J, Gal J, Hoch B, Cassuto O, Leysalle A, Chamorey E, Bor-
chiellini D (2021) Acceptance of SARS-CoV-2 vaccination among 
French patients with cancer: a cross-sectional survey. Ann Oncol 
32(5):673–674. https:// doi. org/ 10. 1016/j. annonc. 2021. 01. 066

Betsch C, Wieler L, Bosnjak M, Ramharter M, Stollorz V, Omer S, 
Korn L, Sprengholz P, Felgendreff L, Eitze S, Schmid P (2020) 
Germany COVID-19 Snapshot Monitoring (COSMO Germany): 
Monitoring knowledge, risk perceptions, preventive behaviours, 
and public trust in the current coronavirus outbreak in Germany. 
https:// doi. org/ 10. 23668/ psych archi ves. 2776 

Brodziak A, Sigorski D, Osmola M et al (2021) Attitudes of patients 
with cancer toward vaccinations—results of online survey with 
special focus on the vaccination against COVID-19. Vaccines 
9:411. https:// doi. org/ 10. 3390/ vacci nes90 50411

Bundesministerium der Justiz und für Verbraucherschutz (BMJ) 
(2021) Verordnung zum Anspruch auf Schutzimpfung gegen 
das Coronavirus SARS-CoV-2 (Coronavirus-Impfverordnung – 
CoronaImpfV). https:// www. bunde sgesu ndhei tsmin ister ium. de/ 
filea dmin/ Datei en/3_ Downl oads/C/ Coron avirus/ Veror dnung en/ 
Corona- ImpfV_ BAnz_ AT_ 11. 03. 2021_ V1. pdf? downl oad=1. 
Accessed 02 Dec 2021

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s11469-020-00270-8
https://viecer.univie.ac.at/fileadmin/user_upload/z_viecer/Blog_127_-Warum_sich_manche__noch__nicht_impfen_lassen_Besorgnis_um_Nebenwirkungen__mittelmaessige_Informiertheit__Zweifel_am_Nutzen.pdf
https://viecer.univie.ac.at/fileadmin/user_upload/z_viecer/Blog_127_-Warum_sich_manche__noch__nicht_impfen_lassen_Besorgnis_um_Nebenwirkungen__mittelmaessige_Informiertheit__Zweifel_am_Nutzen.pdf
https://viecer.univie.ac.at/fileadmin/user_upload/z_viecer/Blog_127_-Warum_sich_manche__noch__nicht_impfen_lassen_Besorgnis_um_Nebenwirkungen__mittelmaessige_Informiertheit__Zweifel_am_Nutzen.pdf
https://viecer.univie.ac.at/fileadmin/user_upload/z_viecer/Blog_127_-Warum_sich_manche__noch__nicht_impfen_lassen_Besorgnis_um_Nebenwirkungen__mittelmaessige_Informiertheit__Zweifel_am_Nutzen.pdf
https://viecer.univie.ac.at/fileadmin/user_upload/z_viecer/Blog_127_-Warum_sich_manche__noch__nicht_impfen_lassen_Besorgnis_um_Nebenwirkungen__mittelmaessige_Informiertheit__Zweifel_am_Nutzen.pdf
https://doi.org/10.1056/NEJMoa2035389
https://doi.org/10.1038/s41375-020-01107-y
https://doi.org/10.1016/j.annonc.2021.01.066
https://doi.org/10.23668/psycharchives.2776
https://doi.org/10.3390/vaccines9050411
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/3_Downloads/C/Coronavirus/Verordnungen/Corona-ImpfV_BAnz_AT_11.03.2021_V1.pdf?download=1
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/3_Downloads/C/Coronavirus/Verordnungen/Corona-ImpfV_BAnz_AT_11.03.2021_V1.pdf?download=1
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/3_Downloads/C/Coronavirus/Verordnungen/Corona-ImpfV_BAnz_AT_11.03.2021_V1.pdf?download=1


1373Journal of Cancer Research and Clinical Oncology (2022) 148:1363–1374 

1 3

Bundesministerium für Gesundheit (BMG) (2022) Wie ist der 
Fortschritt der COVID 19-Impfung? https:// impfd ashbo ard. de/. 
Accessed 12 Dec 2021

Chari A, Samur MK, Martinez-Lopez J et al (2020) Clinical features 
associated with COVID-19 outcome in multiple myeloma: first 
results from the International Myeloma Society data set. Blood 
136:3033–3040. https:// doi. org/ 10. 1182/ blood. 20200 08150

Chun SI, Kim EY, Park SY et al (2021) Cancer patients’ willingness 
to take COVID-19 vaccination: a nationwide multicenter survey 
in Korea. Cancers 13:3883. https:// doi. org/ 10. 3390/ cance rs131 
53883

Cornwall W (2020) Officials gird for a war on vaccine misinformation. 
Science 369:14–15. https:// doi. org/ 10. 1126/ scien ce. 369. 6499. 14

Desai A, Sachdeva S, Parekh T et al (2020) COVID-19 and cancer: 
lessons from a pooled meta-analysis. JCO Glob Oncol 6:557–559. 
https:// doi. org/ 10. 1200/ GO. 20. 00097

Desai A, Gupta R, Advani S et al (2021) Mortality in hospitalized 
patients with cancer and coronavirus disease 2019: a systematic 
review and meta-analysis of cohort studies. Cancer 127:1459–
1468. https:// doi. org/ 10. 1002/ cncr. 33386

Di Noia V, Renna D, Barberi V, Di Civita M, Riva F, Costantini G, Aquila 
ED, Russillo M, Bracco D, La Malfa AM, Giannarelli D, Cognetti 
F (2021) The first report on coronavirus disease 2019 (COVID-19) 
vaccine refusal by patients with solid cancer in Italy: early data from 
a single-institute survey. Eur J Cancer 153:260–264. https:// doi. org/ 
10. 1016/j. ejca. 2021. 05. 006

Harder T, Koch J, Vygen-Bonnet S, et al. (2021) Wie gut schützt die 
COVID-19-Impfung vor SARS-CoV-2-Infektionen und SARS-CoV-
2-transmission? – Systematischer Review und Evidenzsynthese Epid 
Bull 2021 19:13–23. https:// doi. org/ 10. 25646/ 8442

Head KJ, Kasting ML, Sturm LA et al (2020) A national survey assessing 
SARS-CoV-2 vaccination intentions: implications for future public 
health communication efforts. Sci Commun 42:698–723. https:// doi. 
org/ 10. 1177/ 10755 47020 960463

Hong J, Xu XW, Yang J et al (2022) Knowledge about, attitude and 
acceptance toward, and predictors of intention to receive the 
COVID-19 vaccine among cancer patients in Eastern China: a cross-
sectional survey. J Integr Med 20:34–44. https:// doi. org/ 10. 1016/j. 
joim. 2021. 10. 004

International Test Commission (ITC) (2017) The ITC guidelines for 
translating and adapting tests (Second edition). https:// www. InTes 
tCom. org. Accessed 25 Nov 2021

Jordan S, Hoebel J (2015): Gesundheitskompetenz von Erwachsenen in 
Deutschland. Bundesgesundheitsblatt - Gesundheitsforschung – 
Gesundheitsschutz 58:9. https:// doi. org/ 10. 1007/ s00103- 015- 2200-z

Kuderer NM, Choueiri TK, Shah DP et al (2020) Clinical impact of 
COVID-19 on patients with cancer (CCC19): a cohort study. Lancet 
395:1907–1918. https:// doi. org/ 10. 1016/ S0140- 6736(20) 31187-9

Lee SA (2020) How much “thinking” about COVID-19 is clinically dys-
functional? Brain Behav Immun 87:97–98. https:// doi. org/ 10. 1016/j. 
bbi. 2020. 04. 067

Ludwig H (2021) Hohe COVID-19 Impfbereitschaft bei Patienten mit 
multiplen Myelom. https:// selpe rs. com/ wp- conte nt/ uploa ds/ 2021/ 
01/ Hohe- COVID- 19- Impfb ereit schaft- bei- Patie nten- mit- MM- 2021. 
pdf). Accessed 12 Dec 2021

Machingaidze S, Wiysonge CS (2021) Understanding COVID-19 vac-
cine hesitancy. Nat Med 27:1338–1339. https:// doi. org/ 10. 1038/ 
s41591- 021- 01459-7

Mejri N, Berrazega Y, Ouertani E, Rachdi H, Bohli M, Kochbati L, 
Boussen H (2022) Understanding COVID-19 vaccine hesitancy 
and resistance: another challenge in cancer patients. Support Care 
Cancer 30(1):289–293. https:// doi. org/ 10. 1007/ s00520- 021- 06419-y

Mills M, Rahal C, Brazal D, et al. (2020) COVID-19 vaccine deploy-
ment: behaviour, ethics, misinformation and policy strategies. Lon-
don: The Royal Society and The British Academy. [cited 2022 4th 
February]. Available from: https:// royal socie ty. org/-/ media/ policy/ 

proje cts/ set-c/ set-c- vacci ne- deplo yment. pdf? la= en-% 20GB& hash= 
43073 E5429 C87FD 26742 01CA1 9280A 8E.

Montagni I, Ouazzani-Touhami K, Mebarki A et al (2021) Acceptance of 
a COVID-19 vaccine is associated with ability to detect fake news 
and health literacy. J Public Health 43:695–702. https:// doi. org/ 10. 
1093/ pubmed/ fdab0 28

Mullan F (1985) Seasons of survival: reflections of a physician with can-
cer. N Engl JMed 313:270–273. https:// doi. org/ 10. 1056/ NEJM1 
98507 25313 0421

National Cancer Institute (NCI) (2021) COVID-19: what people with 
cancer should know. https:// www. cancer. gov/ about- cancer/ coron avi-
rus/ coron avirus- cancer- patie nt- infor mation. Accessed 02 Dec 2021

Paakkari L, Okan O (2020) COVID-19: health literacy is an underesti-
mated problem. Lancet Public Health 5:e249–e250. https:// doi. org/ 
10. 1016/ S2468- 2667(20) 30086-4

Palmieri C, Turtle L, Docherty A et al (2020) 1670O prospective data of 
first 1,797 hospitalised patients with cancer and COVID-19 derived 
from the COVID-19 clinical information network and international 
severe acute respiratory and emerging infections consortium, 
WHO coronavirus clinical characterisation consortium. Ann Oncol 
31:S992. https:// doi. org/ 10. 1016/j. annonc. 2020. 08. 1735

Pelikan JM, Röthlin F, Ganahl K (2013) Die Gesundheitskompetenz der 
österreichischen Bevölkerung - nach Bundesländern und im interna-
tionalen Vergleich. Abschlussbericht der Österreichischen Gesund-
heitskompetenz (Health Literacy) Bundesländer-Studie. LBIHPR 
Forschungsbericht. https:// docpl ayer. org/ 33972 178- Die- gesun dheit 
skomp etenz- der- oeste rreic hisch en- bevoe lkeru ng. html. Accessed 26 
Nov 2021

Polack FP, Thomas SJ, Kitchin N et al (2020) Safety and efficacy of the 
BNT162b2 mRNA COVID-19 vaccine. N Engl J Med 383:2603–
2615. https:// doi. org/ 10. 1056/ NEJMo a2034 57

Poland GA, Ovsyannikova IG, Kennedy RB (2020) SARS-CoV-2 immu-
nity: review and applications to phase 3 vaccine candidates. Lancet 
396:1595–1606. https:// doi. org/ 10. 1016/ S0140- 6736(20) 32137-1

Powel LL, Seibert SM (2017) Cancer survivorship, models, and care 
plans: a status update. Nurs Clin North Am 52:193–209. https:// doi. 
org/ 10. 1016/j. cnur. 2016. 11. 002

Razai MS, Oakeshott P, Esmail A, Wiysonge CS, Viswanath K, Mills MC 
(2021) COVID-19 vaccine hesitancy: the five Cs to tackle behav-
ioural and sociodemographic factors. J R Soc Med 114(6):295–298. 
https:// doi. org/ 10. 1177/ 01410 76821 10189 51

Richardson S, Hirsch JS, Narasimhan M et al (2020) Presenting charac-
teristics, comorbidities, and outcomes among 5700 patients hospital-
ized with COVID-19 in the New York city area. JAMA 323:2052–
2059. https:// doi. org/ 10. 1001/ jama. 2020. 6775

Rief W (2021) Fear of adverse effects and COVID-19 vaccine hesitancy: 
recommendations of the treatment expectation expert group. JAMA 
Health Forum 2:e210804. https:// doi. org/ 10. 1001/ jamah ealth forum. 
2021. 0804

Rowland JH, Kent EE, Forsythe LP et al (2013) Cancer survivorship 
research in Europe and the United States: where have we been, 
where are we going, and what can we learn from each other? Cancer 
119:2094–2108. https:// doi. org/ 10. 1016/j. cnur. 2016. 11. 002

Rüthrich MM, Giessen-Jung C, Borgmann S et al (2021) COVID-19 in 
cancer patients: clinical characteristics and outcome-an analysis of 
the LEOSS registry. Ann Hematol 100:383–393. https:// doi. org/ 10. 
1007/ s00277- 020- 04328-4

Sharma A, Bhatt NS, St Martin A et al (2021) Clinical characteristics and 
outcomes of COVID-19 in haematopoietic stem-cell transplantation 
recipients: an observational cohort study. Lancet Haematol 8:e185–
e193. https:// doi. org/ 10. 1016/ S2352- 3026(20) 30429-4

Sørensen K, Van den Broucke S, Fullam J et al (2012) Health literacy 
and public health: a systematic review and integration of defini-
tions and models. BMC Public Health 12:80. https:// doi. org/ 10. 
1186/ 1471- 2458- 12- 80

https://impfdashboard.de/
https://doi.org/10.1182/blood.2020008150
https://doi.org/10.3390/cancers13153883
https://doi.org/10.3390/cancers13153883
https://doi.org/10.1126/science.369.6499.14
https://doi.org/10.1200/GO.20.00097
https://doi.org/10.1002/cncr.33386
https://doi.org/10.1016/j.ejca.2021.05.006
https://doi.org/10.1016/j.ejca.2021.05.006
https://doi.org/10.25646/8442
https://doi.org/10.1177/1075547020960463
https://doi.org/10.1177/1075547020960463
https://doi.org/10.1016/j.joim.2021.10.004
https://doi.org/10.1016/j.joim.2021.10.004
https://www.InTestCom.org
https://www.InTestCom.org
https://doi.org/10.1007/s00103-015-2200-z
https://doi.org/10.1016/S0140-6736(20)31187-9
https://doi.org/10.1016/j.bbi.2020.04.067
https://doi.org/10.1016/j.bbi.2020.04.067
https://selpers.com/wp-content/uploads/2021/01/Hohe-COVID-19-Impfbereitschaft-bei-Patienten-mit-MM-2021.pdf
https://selpers.com/wp-content/uploads/2021/01/Hohe-COVID-19-Impfbereitschaft-bei-Patienten-mit-MM-2021.pdf
https://selpers.com/wp-content/uploads/2021/01/Hohe-COVID-19-Impfbereitschaft-bei-Patienten-mit-MM-2021.pdf
https://doi.org/10.1038/s41591-021-01459-7
https://doi.org/10.1038/s41591-021-01459-7
https://doi.org/10.1007/s00520-021-06419-y
https://royalsociety.org/-/media/policy/projects/set-c/set-c-vaccine-deployment.pdf?la=en-%20GB&hash=43073E5429C87FD2674201CA19280A8E
https://royalsociety.org/-/media/policy/projects/set-c/set-c-vaccine-deployment.pdf?la=en-%20GB&hash=43073E5429C87FD2674201CA19280A8E
https://royalsociety.org/-/media/policy/projects/set-c/set-c-vaccine-deployment.pdf?la=en-%20GB&hash=43073E5429C87FD2674201CA19280A8E
https://doi.org/10.1093/pubmed/fdab028
https://doi.org/10.1093/pubmed/fdab028
https://doi.org/10.1056/NEJM198507253130421
https://doi.org/10.1056/NEJM198507253130421
https://www.cancer.gov/about-cancer/coronavirus/coronavirus-cancer-patient-information
https://www.cancer.gov/about-cancer/coronavirus/coronavirus-cancer-patient-information
https://doi.org/10.1016/S2468-2667(20)30086-4
https://doi.org/10.1016/S2468-2667(20)30086-4
https://doi.org/10.1016/j.annonc.2020.08.1735
https://docplayer.org/33972178-Die-gesundheitskompetenz-der-oesterreichischen-bevoelkerung.html
https://docplayer.org/33972178-Die-gesundheitskompetenz-der-oesterreichischen-bevoelkerung.html
https://doi.org/10.1056/NEJMoa203457
https://doi.org/10.1016/S0140-6736(20)32137-1
https://doi.org/10.1016/j.cnur.2016.11.002
https://doi.org/10.1016/j.cnur.2016.11.002
https://doi.org/10.1177/01410768211018951
https://doi.org/10.1001/jama.2020.6775
https://doi.org/10.1001/jamahealthforum.2021.0804
https://doi.org/10.1001/jamahealthforum.2021.0804
https://doi.org/10.1016/j.cnur.2016.11.002
https://doi.org/10.1007/s00277-020-04328-4
https://doi.org/10.1007/s00277-020-04328-4
https://doi.org/10.1016/S2352-3026(20)30429-4
https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.1186/1471-2458-12-80


1374 Journal of Cancer Research and Clinical Oncology (2022) 148:1363–1374

1 3

Spitzer RL, Kroenke K, Williams JB et al (2006) A brief measure for 
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med 
166:1092–1097. https:// doi. org/ 10. 1001/ archi nte. 166. 10. 1092

Subbiah V (2020) A global effort to understand the riddles of COVID-
19 and cancer. Nat Cancer 1:943–945. https:// doi. org/ 10. 1038/ 
s43018- 020- 00129-w

Voysey M, Clemens S, Madhi SA et al (2021) Safety and efficacy of the 
ChAdOx1 nCoV-19 vaccine (AZD1222) against SARS-CoV-2: an 

interim analysis of four randomised controlled trials in Brazil, South 
Africa, and the UK. Lancet 397:99–111. https:// doi. org/ 10. 1016/ 
S0140- 6736(20) 32661-1

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1038/s43018-020-00129-w
https://doi.org/10.1038/s43018-020-00129-w
https://doi.org/10.1016/S0140-6736(20)32661-1
https://doi.org/10.1016/S0140-6736(20)32661-1

	Attitudes toward a COVID-19 vaccine and vaccination status in cancer patients: a cross-sectional survey
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design and sample

	Study recruitment and data collection
	Study measures
	COVID-19 disease history and immunization
	Attitude toward a (COVID-19) vaccination
	Level, comprehensibility and accessibility of information on COVID-19 vaccination
	Fear and anxiety symptomatology
	Health literacy

	Statistical analysis
	Results
	Sample
	COVID-19 disease history and immunization
	Perceived reason(s) for or against COVID-19 vaccination
	Attitude toward a COVID-19 vaccination and vaccination in general
	Level, comprehensibility, and accessibility of information on COVID-19 vaccination
	Fear and anxiety symptomatology and health literacy

	Discussion
	Main findings and previous research
	Strengths and limitations
	Conclusions

	Acknowledgements 
	References




