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Abstract
Introduction We aimed to measure the acceptability towards the COVID-19 vaccination in cancer patients and to investigate 
determinant factors associated with the patient’s choice.
Methods We conducted a cross-sectional survey with a self-administered questionnaire delivered to 329 cancer patients 
in 3 oncology cancer centers in Tunisia between February-May 2021. Logistic regression was used to evaluate odds ratio 
predicting patient’s intentions toward the vaccine.
Results Acceptance rate was 50.5%, 28.3% (n = 93) reported to definitely refuse the vaccine and 21.2% (n = 70) did not make 
their decision yet. High educational level, history of comorbidities, history of influenza vaccination in the current season, and 
patient’s opinion about the severity of COVID-19 did not predict vaccine resistance. However, patients who think that the 
vaccine may interfere with treatment efficacy (OR = 7.28, 95%CI [2.5–12.32]), or may impact cancer outcome (OR = 6.14, 
95%CI [2.27–16.7]), were significantly more likely to refuse the vaccine. Patients who disagree that the vaccine is a major 
weapon against the pandemic (OR = 6.07, 95%CI [2.34–9.52]) or that it could reduce the virus transmission (OR = 7.34, 
95%CI [4.22–11.81]) were also significantly more likely to reject the vaccination. Safety concerns were also significant 
predictive factors (OR = 7.9, 95%CI [4.10–11.27]. Confidence level in the authorities played a significant role in patient’s 
acceptance of the vaccine, indeed patients who are not registered (OR = 5.9, 95%CI [1.58–8.7]) or not informed about the 
Tunisian national vaccination platform EVAX (OR = 5.51, 95%CI [2.1–7.9]) were more likely to be against the vaccine.
Conclusion Cancer patient’s education about the impact of the vaccine on their disease and on the COVID-19 is needed. 
Governments should build strategies to gain more population confidence.
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Introduction

Coronavirus disease 2019 (COVID-19) pandemic impacted 
cancer patients in several ways leading to late diagnosis, 
limited access to required health care and impaired manage-
ment [1]. Furthermore, patients with cancer were considered 

as a high-risk population with an increased risk of severe 
infections and an ~ 3.5-fold increase in the risk of needing 
mechanical ventilation or intensive care unit admission/
death compared with patients without cancer [2, 3]. Cur-
rently, some advances toward a specific treatment have been 
made [4] but vaccination is considered to be the most await-
ing intervention to stop the virus spread. Previous studies 
showed that patients with an active cancer should be con-
sidered for priority access to COVID-19 vaccination, along 
other particularly vulnerable populations with risk factors 
[5]. The Advisory Committee on Immunization Practices 
within the Centers for Disease Control and Prevention in 
the USA considered that patients with cancer should be 
one of the groups considered for early COVID-19 vac-
cination [6]. Limited supply of the vaccine is one of the 
major obstacles, but vaccine acceptancy is also considered 
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by the Word Health Organization as one the top ten global 
health threats: high levels of hesitancy lead to low vaccine 
demand [7]. Vaccine acceptancy is context-specific and var-
ies with geography, culture, and sociodemographic factors. 
It depends on public trust and confidence in the safety and 
efficacy of vaccines, the healthcare system, and profession-
als. Vaccine hesitancy and misinformation could put public 
health, for instance cancer patients, at risk in responding 
to the current crisis. The only previously published study 
on cancer patients was performed before the beginning of 
the vaccination campaigns, answers remained hypotheti-
cal since no vaccine have been approved yet (November 
2020) [8], vaccine acceptance was rated at 53.7%. In order 
to understand patient’s perception and better prepare physi-
cian’s actions towards their patients regarding COVID-19 
vaccination, we aimed to measure vaccine acceptability in 
cancer patients and to investigate determinant factors associ-
ated with patient’s choice.

Methods

We conducted a cross-sectional survey with an anonymous 
self-administered questionnaire delivered to every admitted 
ambulatory patient in 3 oncology cancer centers in north 
Tunisia from 1-Feb-2021 to 1-May-2021. Study participants 
gave informed consent to participate in the survey. Inclu-
sion criteria were all cancer patients, > 18 years old, regard-
less of gender, disease type and stage, whether they were 
under active treatment or follow-up. Participants had to be 
able to read/understand Arabic and/or French and without 
impaired cognitive function. The study investigators also 
shared the web version (in Arabic and French) of the survey 
link in the most popular social media platform in Tunisia, 
Facebook. On receiving and clicking the link, participants 
got auto directed to the informed consent section, followed 
by the survey questionnaires. From the previous literature 
review of COVID-19 vaccine hesitancy in the community, it 
is estimated that about 30% of the study participants showed 
hesitancy towards accepting the vaccine. We estimated that 
a sample size of 323 should give us 80% power at a confi-
dence level of 95%. The study was stopped when the sample 
size was reached. It started 6 weeks before the beginning of 
COVID-19 vaccination in Tunisia and has ended at week 7 
since the vaccination initiation in Tunisia.

Questionnaire development Based on a literature review, 
authors elaborated a bilingual (Arabic, French) question-
naire that was concerning three sections: the first was about 
patient’s demographic features, the second about willingness 
to take the vaccine, and the third about factors influencing 
their choice. In the third section, we used a validated survey 
instrument to measure vaccine acceptance among adults that 

grouped several independent variables published in 2018 
[9]. We adapted several questions to the COVID-19 con-
text (Supp1). Questions from the original questionnaire 
were translated into Arabic and French using the four-step 
methodology. Participants had to give their opinion using 
the 5-point Likert scale: 1 = strongly disagree to 5 = strongly 
agree. The study was approved by the local ethical com-
mittee. In Tunisia, vaccination started on March 19, 2021, 
the national vaccination platform is called EVAX (evax.tn); 
it organizes the vaccination process, registration, appoint-
ments, and vaccination confirmation. The questionnaire 
included items about EVAX.

Data analysis Descriptive statistics (frequencies, percent-
age) were calculated and Ki2 test was conducted for com-
parisons. Multinomial logistic regression analysis was used 
to assess odds ratio (OR). OR evaluated the predictive fac-
tors of vaccine refusal/hesitancy considering acceptance as 
a reference. Nominal dependent variable with three catego-
ries representing intention to vaccinate: “Yes,” “Don’t know 
yet,” “No.” Independent variables from the questionnaire 
were analyzed as follows: patients who responded 1 or 2 
were grouped as “disagree,” patients who responded 3 were 
considered as “don’t know or don’t have an opinion” and 
patients who responded 4 or 5 were grouped as “agree.” 
A two-tailed p-value < 0.05 was considered statistically 
significant.

Results

A total of 329 patients participated to the survey. Median age 
was 54 years old (SD = 13.4), 78.7% (n = 259) were female. 
Patients were married in 76.6% (n = 252), 39.2% (n = 129) 
had university educational level, 30.1% (n = 99) high school. 
Most patients (88.1%, n = 290) were from north cities of 
Tunisia. Medical history evaluation showed presence of 
other comorbidities besides cancer in 36.4% (n = 120). Fifty-
nine percent of patients (n = 194) were undergoing chemo-
therapy and/or radiation therapy. Seventy-one percent of 
patients were treated in the public sector (n = 234). Only 
16.1% (n = 53) received the Influenza Vaccine in the last 
year, 8% (n = 28) had the COVID-19 in the past months. 
Patients thought that COVID-19 is a severe disease in 78.1% 
(n = 257) and 14.9% (n = 49) have lost a loved one because 
of it. Cancer was considered more dangerous than COVID-
19 by 34.3% (n = 113) of patients, 59% (n = 194) thought 
that COVID-19 is more severe in cancer patients. Forty-five 
point six percent of patients (n = 150) reported that the pan-
demic negatively affected their cancer care (Table 1).

Twenty-four percent of patients (n = 79) were registered 
in the Tunisian vaccine platform (EVAX) and 28.2% (n = 93) 
did not know about it. All patients knew about the vaccine 
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and 61.4% (n = 202) knew that there are many types of vac-
cines available. About half of the patients (53.8%, n = 175) 
reported having confidence in the government, and 77.5% 
having confidence in their physician.

Among the respondents, 50.5% (n = 166) reported their 
intent to be vaccinated as soon as the vaccine was avail-
able, 28.3% (n = 93) reported to definitely refuse the vac-
cine, and 21.2% (n = 70) did not make their decision yet. 
In patients in favor of the vaccination, the reasons of their 
choice was to protect themselves and their families in 64.1% 
(n = 211), to protect everyone else in 43.1% (n = 142), and 
37.3% (n = 123) would do it to get back to normal life, 35.2% 
(n = 116) did not give any reason.

In patients who did not support the vaccination, 53.1% 
(n = 175) did not explain why, 33.1% (n = 109) would not 
take the vaccine because they fear side effects, 24.9% 
(n = 82) because they do not believe it is effective, and 3% 
(n = 10) because the COVID-19 is not such a severe disease 
that worth a vaccine.

Seventy-one percent (n = 233) of patients agreed that they 
should keep the freedom to get vaccinated or not, and 31.6% 
(n = 104) agreed that it is legitimate for the government to 
mandate the vaccination.

Patients agreed that the vaccine may affect the efficacy of 
anti-cancer therapy (15.5%, n = 51) while 57.4% (n = 189) did 
not know if it may have this affect. Patients agreed that it may 
affect the course of the cancer disease in 10.9% (n = 36), and 
61.4% (n = 202) did not know if it could.

Patients were asked about their opinion on several items and 
responded as follows according to the 5-point Likert scale: 39.5% 
(n = 130) agreed about the idea that the vaccine is not necessary 
because COVID-19 is not a severe disease. Forty-three percent 
(n = 144) of patients reported that not all vaccines were created 
equal and that they would prefer some types over others. Nine-
teen point seven percent (n = 65) agreed that the vaccine is not 
safe, and 40.7% (n = 134) did not know if it is safe or not, 10.5% 
(n = 32) agreed that the vaccine might change their DNA, and 
28.5% (n = 94) agreed that it contains toxic ingredients.

Thirty-three percent (n = 110) agreed that getting COVID-
19 will not give a better immunity than that induced by the 
vaccine and 46.8% (n = 154) did not know what gives better 
immunity. Thirty-four point eight percent (n = 115) agreed that 
the vaccine will reduce the contagion but 42.2% (n = 139) did 
not know if it does. Fifty-two percent (n = 172) agreed that 
patients with cancer must have the priority to get the vaccine 
because it is an at-risk condition.

Twenty percent (n = 68) agreed that the vaccine is necessary 
to end the pandemic.

Thirty-eight percent (n = 127) reported preferring to receive 
the vaccine after the others to ensure its safety.

Multinomial logistic regression was performed to evalu-
ate predictive factors of vaccine resistance in cancer patients 
as shown in Fig. 1. High educational level, history of comor-
bidities, history of influenza vaccination, and patient’s opinion 
about the severity of COVID-19 did not predict vaccine resist-
ance. However, patients who think that the vaccine may inter-
fere with treatment efficacy (OR = 7.28, 95%CI [2.5–12.32]), or 
would impact cancer outcome (OR = 6.14, 95%CI [2.27–16.7]), 
were significantly more likely to refuse the vaccine. Patients 
who did not agree that the vaccine is a major weapon against 
the pandemic (OR = 6.07, 95%CI [2.34–9.52]) and that it 
could reduce the virus transmission (OR = 7.34, 95%CI 
[4.22–11.81]), and were also significantly more likely to reject 
the vaccination. Safety concerns were also predictive factors 
(Fig. 1). Confidence level in the authorities played a significant 
role is patients’ acceptance of the vaccine; indeed, patients not 
registered (OR = 5.9, 95%CI [1.58–8.7]) or not informed about 
the national vaccination platform EVAX (OR = 5.51, 95%CI 
[2.1–7.9]) were more likely to be against the vaccine.

Discussion

The present study showed that COVID-19 vaccine accept-
ance in cancer patients was 50.5%, with a relatively high 
proportion of resistant patients (28.3%). Concerns about 

Table 1  Patients characteristics according to vaccination choice

Yes No Don’t know yet P

Age (n = 329) 55 (SD = 12.9) 48 (SD = 13.2) 49 (SD = 12.1) 0.0001
Man (21.9%, n = 70) 28.8% (n = 47) 12.1% (n = 11) 18.2% (n = 12) 0.006
University educational level (39.2.1%, n = 129) 46% (n = 69) 46% (n = 40) 32.2% (n = 20) 0.23
Public sector (71.1%, n = 234) 96.9% (n = 114) 75.9% (n = 66) 88.5% (n = 54) 0.045
History of comorbidities (36.4%, n = 120) 42.9% (n = 69) 35.5 (n = 33) 26.8% (n = 18) 0.12
Treatment ongoing (58.9%, n = 194) 62.4% (n = 98) 56% (n = 51) 71.4% (n = 45)
History of influenza vaccine in the last year (16.1%, n = 53) 21.2% (n = 35) 14.1%, (n = 13) 8.3% (n = 5) 0.053
History of COVID-19 (8.7%, n = 28) 7.3% (n = 12) 11.8% (n = 11) 7.6% (n = 5) 0.55
Not registered in EVAX (47.7%, n = 157) 68% (n = 51.1)
Lost someone close from COVID-19 (14.8%, n = 48) 16.9% (n = 28) 10.8% (n = 10) 15.2% (n = 10) 0.73
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cancer outcome and vaccine safety were significant pre-
dictive factors of vaccine resistance. Patients who did 
not agree that the vaccine may help fight the pandemic/
reduce the virus transmission and those with poor confi-
dence in the healthcare system were also more likely to 
not support the vaccine. At the time of writing this paper, 
vaccination process is ongoing at different speeds around 
the world; some countries are very advanced, others are 
struggling [10]. One of the major challenges is vaccine 
acceptance especially with the important amount of mis-
information on the Internet [11]. Cancer patients suffered 
from the pandemic that impacted several aspects of their 
disease management. When it comes to vaccine, patients 
and oncologists face a dilemma of prioritizing COVID-
19 vaccination while vaccine supply is limited [5]. In a 
previous study, vaccine acceptance among French cancer 
patients was 53.7% [8]; we observed the same rate among 
Tunisian patients. These results could be considered lower 
than studies reporting vaccine acceptance among the gen-
eral population ranging from 67 to 82% [12–15]. Several 
vaccine resistance factors reported in our study are already 
known from previous studies in the general population, 
such as age and gender [8], trust in government decisions 
[12], safety concerns. Conversely, we did not observe an 
impact of educational level [16], influenza vaccine history 
[8, 17], knowing people who died from COVID-19 [18], 
and perceiving COVID-19 as a threat to self [19].

In our population, patients who think that the vaccine 
may interact with the chemotherapy or impact cancer course 

were more likely to reject the vaccine. Furthermore, 48% of 
patients did not agree that cancer is an at-risk condition that 
gives patients priority of the vaccine. Oncologists need to 
communicate with their patients about these specific points; 
they should have an active attitude to educate patients during 
outpatient and inpatient consultations. Another new find-
ing that came out from the present study was what patients 
think about the vaccine role in fighting the pandemic and 
in stopping virus transmission. Education remains a crucial 
way to “correct” these perceptions. Patients need trusted 
sources of information. In our population, 46.2% of patients 
did not have confidence in the government, and 77.5% had 
confidence in their physician. This leaves doctors with a 
big responsibility to give complete and clear information 
to their patients. Indeed, in Tunisia, health care authorities 
launched an online platform for vaccine registration www. 
evax. tn on February 5, 2021. When first launched, cancer 
patients were not considered among the priority population 
like those with diabetes, renal, or liver failure, age > 75 years 
old, and health care workers. The Tunisian society of medi-
cal oncology implemented efforts in order to include cancer 
patient’s along with other priority populations and obtained 
authorities approval [20, 21]. Governments must be ready 
to ensure large-scale, equitable access, and distribution of a 
COVID-19 vaccine, but also should work on communication 
strategies to gain more population confidence [22].

Some limitations of the present study could be high-
lighted: this is a cross-sectional study giving only a picture 
at the moment of the survey, but it is the only published 

Fig. 1  Odds ratio of factors associated with vaccine choice
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study among cancer patients after the approval and initiation 
of the vaccination campaign. Male patients were underrep-
resented; this is a selection bias since breast cancer is the 
predominant malignancy in all participating centers. Authors 
used a self-administered questionnaire requiring reading 
skills, illiterate population was not included, and we expect 
a different acceptance rate among them; it is highly probable 
that specific actions need to be initiated in this particular 
population.

In conclusion, the present study showed that 1 over two 
cancer patients was spontaneously willing to take COVID-
19 vaccine, but there is a room for improvement toward 
decreasing vaccine hesitancy. Oncologists should focus on 
communicating on two major points with their patients: the 
impact of the vaccine on cancer/cancer treatment the role of 
the vaccine in fighting COVID-19.
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