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Abstract
Purpose Refusal to receive SARS-CoV-2 vaccination poses a threat to fighting the COVID-19 pandemic. Little is known 
about German cancer patients’ attitude towards and experience with SARS-CoV-2 vaccination.
Methods Patients were enrolled between 04–11/2021. They completed a baseline questionnaire (BLQ) containing multiple 
choice questions and Likert items ranging from 1 (“totally disagree”) to 11 (“totally agree”) regarding their attitude towards 
vaccination and COVID-19. A follow-up questionnaire (FUQ) was completed after vaccination.
Results 218 patients (43% female) completed BLQ (110 FUQ; 48% female). Most patients agreed to “definitely get vac-
cinated” (82%) and disagreed with “SARS-CoV-2 vaccination is dispensable due to COVID-19 being no serious threat” 
(82%; more dissent among men, p = 0.05). Self-assessment as a member of a risk group (p = 0.03) and fear of COVID-19 
(p = 0.002) were more common among women. Fear of side effects was more common among women (p = 0.002) and patients 
with solid or GI tumors (p = 0.03; p < 0.0001). At FUQ, almost all (91%) reported their vaccination to be well tolerated, 
especially men (p = 0.001). High tolerability correlated with confidence in the vaccine being safe (r = 0.305, p = 0.003). Most 
patients would agree to get it yearly (78%). After vaccination, patients felt safe meeting friends/family (91%) or shopping 
(62%). Vacation (32%) or work (22%) were among others considered less safe (less frequent among men, p < 0.05).
Conclusion Acceptance of SARS-CoV-2 vaccination is high and it is well tolerated in this sensitive cohort. However, con-
cerns about vaccine safety remain. Those and gender differences need to be addressed. Our results help identify patients that 
benefit from pre-vaccination consultation.
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Introduction

The severe acute respiratory syndrome virus type 2 (SARS-
CoV-2) and its corresponding coronavirus disease 2019 
(COVID-19) pandemic remain a worldwide health issue 

(Ioannidis 2020; Wu et al. 2020). Especially immunocom-
promised patients, e.g. cancer patients, are at an increased 
risk of a severe course of COVID-19 (Dai et al. 2020; Lee 
et al. 2020; Williamson et al. 2020; Rüthrich et al. 2021). 
As serological prevalence of SARS-CoV-2 antibodies 
remains low among cancer patients (Overheu et al. 2022), 
newly established SARS-CoV-2 vaccines offer protection 
by effectively reducing the risk of a severe course (Polack 
et al. 2020; Baden et al. 2021; Voysey et al. 2021; Fendler 
et al. 2022).

Therefore, national vaccination programmes were imple-
mented worldwide in 2021 to achieve herd immunity. How-
ever, refusal to receive a SARS-CoV-2 vaccination poses a 
serious threat to those global efforts in fighting the COVID-
19 pandemic. Vaccine hesitancy has already been labeled 
as one of ten threats to global health by the World Health 
Organization (WHO) in 2019 (WHO 2019). Reasons for 
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refusal of SARS-CoV-2 vaccination include concerns about 
its safety as well as both mis- and disinformation (Jaiswal 
et al. 2020; Lindholt et al. 2021; Thunström et al. 2021; 
Pertwee et al. 2022). Additionally, rates of and reasons for 
acceptance or hesitancy differ between countries or social 
groups and are therefore difficult to assess (Heyerdahl et al. 
2022; Shakeel et al. 2022). While acceptance of SARS-
CoV-2 vaccination is generally high among cancer patients 
(Barrière et al. 2021; Brodziak et al. 2021), it is overall 
rather moderate in Germany (Neumann-Böhme et al. 2020; 
Bendau et al. 2021; Holzmann-Littig et al. 2021; Lindholt 
et al. 2021; Umakanthan and Lawrence, 2022). However, 
little is known about the attitude of German cancer patients 
towards and their experience with the SARS-CoV-2 vaccina-
tion (Heyne et al. 2022).

Methods

Cancer patients at our academic cancer center were prospec-
tively enrolled on this study between April and November 
2021. After obtaining informed consent they were asked 
to complete a self-created baseline questionnaire contain-
ing multiple-choice questions and ten eleven-level Likert 
items. Those range from 1 (“totally disagree”) to 11 (“totally 
agree”) and regard the patients’ attitude towards vaccina-
tions and especially anti-SARS-CoV-2 vaccination and 
COVID-19 as well as their medical history. Questionnaires 
were complemented by data from patients’ medical files. A 
follow-up questionnaire, including questions about the toler-
ability and safety of the vaccine as well as attitude changes 
towards COVID-19 and its vaccination, was completed after 
SARS-CoV-2 vaccination or already at baseline if patients 
have previously been vaccinated.

The study was approved by the Ethics Committee of the 
Medical Faculty, Ruhr University Bochum (reference num-
ber 20–6953-bio and 21–7351) and conducted in accord-
ance with the Declaration of Helsinki. Descriptive data are 
presented as n (%) or median. All own percentual results 
are rounded to the nearest full number. Data were analyzed 
using Welch’s and student’s t-test, respectively, chi-squared 
test or Spearman’s correlation coefficient test using SPSS (v. 
26). Results were considered significant at α = 0.05.

Results

Patient characteristics

Overall, 218 patients were enrolled on this study and com-
pleted the baseline questionnaire. 110 patients completed 
the follow-up questionnaire. The baseline characteristics are 
presented in Table 1. Mean age was 64 (24–87) years, 43% 

of patients were female (48% at follow-up). The majority of 
patients suffered from solid tumors (82%), mainly gastroin-
testinal cancer (56%). Most patients were on active cancer 
therapy (93%), mainly chemotherapy (80%). Nine patients 
(4%) previously had COVID-19, and none of them had 
experienced a severe course. Twenty-nine patients person-
ally knew someone who had died from COVID-19. At the 
time of the study most patients (78%) had already received 
at least one COVID-19 vaccine, mainly BNT162b2 (87%) 
or ChAdOx1-S (10%), 131 patients (60%) had already been 
vaccinated twice.

Baseline questionnaire

While only 16 patients (7%) declared not to favor any spe-
cific vaccine, most favored BNT162b2 (55%) or mRNA-
1273 (11%). One percent refused vaccination. All responses 
on the Likert scale are presented in Fig. 1, those Likert items 
with significant differences between groups are displayed 
in Fig. 2. Most patients (82%) completely agreed to “defi-
nitely get vaccinated” as well as completely disagreed with 
“vaccination being dispensable due to COVID-19 being no 

Table 1  Patients' characteristics

Data are presented as n (%) or median (range)

Median age 64 (24–87)

Sex
 Female 94 (43%)
 Male 124 (57%)

Cancer type
 Pancreas 86 (40%)
 Colorectal 22 (10%)
 Gastric/Esophageal 9 (4%)
 Hepatobiliary 5 (2%)
 Lung 30 (14%)
 Lymphoma 16 (7%)
 Leukemia 11 (5%)
 Myeloma 12 (6%)
 Gynecological 7 (3%)
 Head and Neck 9 (4%)
 Other 8 (4%)

Patients on active cancer treatment 203 (93%)
Chemotherapy 174 (80%)
Radiation 38 (18%)
Immunotherapy 30 (13%)
Targeted therapy 21 (10%)
B cell depleting therapy 6 (3%)
History of COVID-19 9 (4%)
Already vaccinated against SARS-CoV-2 at baseline
 Once 170 (78%)
 Twice 131 (60%)
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Fig. 1  Patients' overall 
responses on Likert items 
ranging from 1 (“Completely 
disagree”) to 11 (“Completely 
agree”)
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Fig. 2  Responses on Likert items with a focus on items with significant differences in mean response between groups, either sorted by tumor 
type (A, B), gender (C-E) or age (F, G)
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serious threat” (82%; statistically significant more dissent 
among men, p = 0.05) and “being against vaccinations in 
general” (82%). Every third patient completely agreed to 
“being afraid of COVID-19” (31%), every second thinks 
“SARS-CoV-2 infection would be very dangerous” (56%). 
Self-assessment as member of a risk group (61% vs. 46%, 
p = 0.03) and fear of COVID-19 (p = 0.002) were statistically 
significant more common among women.

However, only 41% of patients expressed “complete 
confidence in the vaccine being safe” as well as 37% “not 
being afraid of side effects”. Fear of vaccine side effects was 
more common among women (p = 0.002), patients with solid 
tumors (p = 0.03), with GI tumors (p < 0.0001) and those 
below mean age (≤ 64 years, p = 0.008). The latter accord-
ingly expressed significantly less “confidence in the vaccine 
being safe” (p = 0.003).

While 54% of patients reported a history of influenza 
vaccination within the last five years, only 28% received 
a pneumococcal vaccine within the same period. Interest-
ingly, those without any of those vaccinations within the last 
five years expressed less fear of SARS-CoV-2 vaccine side 
effects, although not significantly (p = 0.087).

Follow‑up questionnaire

At the follow-up questionnaire, most patients (91%) 
reported their SARS-CoV-2 vaccination to be well toler-
ated, 44% reported no side effects at all, especially men 
(p = 0.001) and patients above age average of 64 years 

(p = 0.002). Most common side effect was local pain at 
injection site (35%), which was more frequent among 
women (p = 0.002), younger patients (p = 0.024) and 
patients with solid tumors (p = 0.04). Other common 
side effects included fatigue (18%) and myalgia (8%). No 
thromboembolic or other serious adverse events that would 
have required hospital admission occurred. Only three 
patients had their therapy postponed due to the side effects 
of SARS-CoV-2 vaccination. Just one patient needed to 
seek medical assistance due to side effects. Patients were 
mainly vaccinated by their general practitioner (44%) or 
at local vaccination centers (45%). Almost all patients felt 
retrospectively sufficiently informed about their vaccina-
tion and possible side effects (94%), would have it again 
(88%) and agree to get it yearly, if recommended (78%). 
High tolerability was significantly correlated with patients’ 
confidence in the vaccine being safe (r = 0.305, p = 0.003).

After SARS-CoV-2 vaccination, patients felt safe meet-
ing friends or family (91%) or shopping (62%; see Fig. 3). 
Restaurants (48%), public space (47%), vacation (32%), 
work (22%), public transport (21%), cultural events (20%) 
or sports (19%) were considered less safe (less frequent 
among men, p < 0.05). Only 10% of patients declared 
not to feel safe despite SARS-CoV-2 vaccination. Most 
patients (70%) did not feel that the COVID-19 pandemic 
negatively influenced their cancer treatment and regarded 
the hospitals protective measures (e.g., mandatory pro-
tective masks, pre-admission SARS-CoV-2 testing) as 
adequate (91%).

Fig. 3  Activities and places 
patients feel safe in after their 
SARS-CoV-2 vaccination [mul-
tiple choice]. An asterisk * 
indicates a significant differ-
ence between male and female 
patients, p < 0.05
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Discussion

Our results demonstrate that willingness to get a SARS-
CoV-2 vaccination is high among German cancer patients 
and SARS-CoV-2 vaccination is well tolerated in this 
sensitive cohort. This is in line with previously published 
national (Heyne et al. 2022) and international (Brodziak 
et al. 2021; Chun et al. 2021; de Sousa et al. 2022) data on 
cancer patients’ acceptance of vaccination against SARS-
CoV-2. The rate of acceptance of SARS-CoV-2 vaccina-
tion in our cohort exceeds the German national average 
that has been previously reported at 60–70% (Neumann-
Böhme et al. 2020; Lindholt et al. 2021).

In our cohort, fear of COVID-19 appears to be the main 
driver to receive vaccination, while on the other hand con-
cerns about vaccine safety and possible side effects are 
regularly expressed. Nonetheless, SARS-CoV-2 vaccina-
tions were well tolerated, side effects were scarce, and 
no serious adverse events occurred. In addition, almost 
no interference with the scheduling of anti-cancer therapy 
was documented.

After SARS-CoV-2 vaccination, most patients felt safe 
enough to resume parts of their personal activities, mostly 
meeting up with friends and family and everyday tasks 
such as shopping. This perception matches with study 
results indicating adequate protection for most patients 
after successful immunization (Addeo et al. 2021; Thakkar 
et al. 2021; Giuliano et al. 2022). In addition, the majority 
of patients indicated a willingness to receive repeated vac-
cinations against SARS-CoV-2, if necessary. This might 
indeed be necessary due to fading levels of (neutralizing) 
SARS-CoV-2 antibodies, especially among cancer patients 
and in respect to variants of concern (Fendler et al. 2022; 
Obeid et al. 2022). In fact, national institutions presently 
recommend second booster vaccination for vulnerable 
patient groups 3 months after the first booster vaccination 
(Bar-On et al. 2022; Koch et al. 2022).

Importantly, we found significant differences between 
male and female patients regarding both fear of COVID-
19 or vaccine side effects as well as perceived safety after 
vaccination. Furthermore, tolerability of SARS-CoV-2 
vaccination appears to be significantly associated with 
individual perception of the vaccine’s safety. This matches 
a recent review by Amanzio et al. (2022) about nocebo 
effects in COVID-19 vaccines and adds to previous stud-
ies reporting a higher tendency towards vaccine hesitancy 
among women (Neumann-Böhme et  al. 2020; Latkin 
et al. 2021; Ogilvie et al. 2021). We, therefore, suggest 
evaluation of gender specific and sensitive information of 
patients.

While this is just a single-center experience, our study 
still features a reasonable number of participants from a 

wide range of oncological diseases. Additionally, this is 
to our knowledge the first study to report attitudes towards 
SARS-CoV-2 vaccination in our area depending on cancer 
site and gender as well as patients’ reports on subjectively 
perceived safety after vaccination.

Finally, concerns about vaccine safety remain an issue. 
Those as well as gender differences need to be addressed 
to increase vaccination rates and tolerability and to fight 
vaccine hesitancy. A recent study demonstrated that a large 
number of clinical trials on COVID-19 did not adequately 
include sex and gender in their study design (Brady et al. 
2021). The present results may help identify patients that 
benefit from more detailed pre-vaccination consultation.
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