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Introduction

The coronavirus disease 2019 (COVID-19) is the worst 
pandemic of the twenty-first century in terms of morbidity 
and mortality (Feehan and Apostolopoulos, 2021). The 
World Health Organization (WHO) declared on 30 January 
2020  the novel coronavirus as ‘Public Health Emergency 
of International Concern’ (Nueangnong et al., 2020).

Globally, the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) has caused more than 2.6 
million deaths in February 2021 against 1.7 million deaths 
in December 2020 (Roser et al., 2020).Thus, SARS-CoV-2 
infectivity still continue to spread across the globe and the 
epidemiological situation is changing rapidly (Madahar et 
al., 2021). As viruses mutes rapidly, several new variants 
of SARS-CoV-2 have already been identified in South 
Africa (Tegally et al., 2020), in the United Kingdom 
(Kirby, 2021; Volz et al., 2021b) and in Brazil (Nonaka 
et al., 2021; Toovey et al., 2021) and have emerged across 
the globe (WHO,2020a). Moreover, these variants spread 
more easily and infect more people than other variants 
(Tegally et al., 2020; Du et al., 2021; Volz et al., 2021a).

According to the WHO and Centers for Disease 
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Control and Prevention (CDC), people who are older than 
60 years or who have certain health conditions such as 
hypertension, diabetes, cardiovascular diseases, chronic 
respiratory diseases, weakened immune systems and 
cancer have higher risk of severe illness and mortality 
of COVID-19 (WHO, 2020b; CDC, 2021). Data from 
several sources, including several meta-analyses, suggest 
that developing severe illness and death from COVID-19 
is higher among patients with cancer (Afshar et al., 2020; 
Curigliano, 2020; Dewi et al, 2020; Lee et al., 2020; 
Saini et al., 2020; Ferrari et al., 2021; Yang et al., 2021; 
Zarifkar et al., 2021). Recommendations of the National 
Comprehensive Cancer Network (NCCN) COVID-19 
Vaccination Advisory Committee mentioned that patients 
with active cancer and those on treatment should be 
prioritized for vaccination (Hwang et al., 2021; Ribas et 
al., 2021). Hence, adherence to preventive measures and 
vaccination are essential to mitigate the rapid spread of 
the virus. Adherence to these measures is directly affected 
by knowledge, attitude, and practice of patients towards 
COVID-19. 

Previous pandemics showed relatively high vaccine 
hesitancy and relatively low vaccination coverage 

Editorial Process: Submission:04/16/2021   Acceptance:11/22/2021

1Department of Epidemiology and Biostatistics, Salah Azaiz Institute, Tunis, Tunisia. 2 Department of Medical Oncology, Salah 
Azaiz Institute, Tunis, Tunisia. *For Correspondence: khiari_hyem@yahoo.fr

Houyem Khiari1*, Ines Cherif1, Fehmi M’ghirbi2, Amel Mezlini2, Mohamed 
Hsairi1



Houyem Khiari et al

Asian Pacific Journal of Cancer Prevention, Vol 223500

(Seale et al., 2010; Chor et al., 2011; MacDonald, 2015). 
Indeed, WHO listed vaccine hesitancy as one of the 
top 10 threats to global health in 2019 (Thangaraju and 
Venkatesan, 2019). Vaccine hesitancy about COVID-19 
has already caused concern, especially as herd immunity 
for COVID-19 requires an estimated 55% to 82% vaccine 
uptake (DeRoo et al., 2020) and despite the proved safety 
and efficacy of most Covid-19 vaccines (Xing et al., 2021), 
scepticism about the vaccines persists (Lazarus et al., 
2021; Sallam, 2021; Schwarzinger et al., 2021).

In Tunisia, in less than a year since the first confirmed 
case of COVID-19 reported on March 2, 2020 more than 
242,000 cases and 8404 deaths by COVID-19 have been 
recorded. Assuming that generalized vaccination of the 
population is not possible for now, the national vaccination 
strategy, will first target high risk population groups, 
starting with persons aged 60 years or above, health care 
workers and patients with chronic diseases such as cancer. 
But, few people enrolled in the COVID-19 vaccination 
platform to receive the vaccine so far. 

To our knowledge, no previous studies have assessed 
COVID-19 vaccine acceptance in Tunisia and in the 
North African region. Thus, the present study aimed to 
determine the acceptance rate of COVID-19 vaccination 
of the Salah Azaiez Institute (SAI) patients and to identify 
its associated factors. 

Materials and Methods

Study Design and population
This was a cross sectional study conducted in the 

SAI of cancer which constitute the reference center for 
diagnostic and treatment in Tunisia. All patients above 
18 years of age, who were admitted to the hospital for 
treatment during the month of February 2021 who were 
able and accepted to respond the questionnaire were 
included in the study.

Study Instrument
We used a well-structured questionnaire composed of 

two sections: the first one included questions on socio-
demographic characteristics of the study population (age, 
gender, educational level, profession). The second part was 
related to Vaccine literacy (VL), perceptions and behavior 
towards COVID-19 vaccination (Biasio et al., 2020a). VL 
level was assessed using questions related to functional 
skills (semantic system) and interactive-critical skills 
(cognitive efforts). Responses were rated according to a 
4-point Likert scale (4 – never, 3 – rarely, 2 – sometimes, 
1 – often). This test was validated and used by previous 
studies (Ishikawa et al., 2008; Aharon et al., 2017; Del 
Giudice et al., 2018; Biasio et al., 2020a).

Attitudes and behaviors were assessed via closed 
questions (yes/no). To evaluate patients’ beliefs about 
vaccinations, two more questions were asked (‘’I am 
not favorable to vaccines because they are unsafe’’ and 
‘‘There is no need to vaccinate, because natural immunity 
exists’’, considered as ordinal variables). Answers were 
rated according to a four-point Likert scale (Strongly 
agree, Agree, Disagree, Strongly disagree).The original 
questionnaire (Biasio et al., 2020a; Biasio et al., 2020b) 

was translated from English into Arabic language by 
a bilingual translator, and then back-translated into 
English by another bilingual translator. Translation and 
back-translation were harmonized by the research team.

Data Collection
Data were collected by one medical investigator, who 

conducted a face to face interview with inpatients of the 
SAI during the month of February 2021. All interviewed 
patients were clearly informed about the purpose of the 
study.

Data Analysis
Data were analyzed using the software SPSS 

version 26. Categorical variables were expressed as 
percentages and quantitative variables as means and 
standard deviations.

Functional and interactive-critical VL scores were 
obtained from the mean value of the responses to each 
scale (range from 1 to 4), a higher value correspond to a 
higher VL level.

Cronbach’s alpha coefficient was used to measure 
the internal consistency of the VL scales. Chi square and 
Student’s T test were used respectively for the comparison 
of percentages and means. The significance level was set 
at p <0.05. 

A multivariate logistic regression analysis was 
performed to determine factors associated to the 
acceptance to get COVID-19 vaccination. To facilitate the 
interpretation of results of multivariate analysis, answers 
to questions on patients’ beliefs about vaccinations were 
dichotomized by grouping “Strongly agree” with “Agree” 
into “Agree” and “Strongly disagree” and “Disagree” into 
“Disagree”. Functional and interactive-critical VL scores 
were divided into two classes according to the median to 
obtain qualitative variables. “I don’t know” responses 
were excluded from univariate and mutivariate analysis 
as their frequency didn’t’ exceed 10%.

Ethical considerations
Ethical approval was obtained from the Ethical 

Committee of the SAI. An informed verbal consent was 
taken from the participants before the interview. We also 
respected anonymity while collecting data. 

Results

Two hundred patients were included in this survey with 
a mean age of 54.4±12.7 years ranging from 19 to 81 years 
and a gender ratio of 0.5 (34.5% of males). The majority 
of participants (71.0%) had a primary or secondary level 
of education and one fifth were illiterate. Around half of 
the asked patients (50.5%) were unemployed and 5.0% 
were healthcare workers. Nearly the half of participants 
(43.5%) had a history of chronic diseases and only 2.0% 
had a history of confirmed COVID-19 infection (Table 1). 

One quarter of the asked patients didn’t know how 
to register to get the COVID-19 vaccine and only 9.0% 
enrolled in the registration platform. Information sources 
most frequently used by the respondents were TV and radio 
(95.5%) followed by the entourage (52.8%) (Figure 1).
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acceptance to get the COVID-19 vaccine with respectively 
2.6±0.8 for yes answers and 2.3±0.7 for no (p=0.02). This 
association was essentially in relation with Interactive VL 
score (p=0.001). The average functional VL score was 
high of 3.2±1.0, while the interactive-critical score was 
low of 1.7±0.9 out a maximum of 4. Higher functional 
and interactive VL scores were significantly associated 
with higher educational level (p<10-3). Unlike functional 
VL, interactive score was significantly associated to the 
occupation (p<10-3) (highest interactive VL score was 
among healthcare workers and lower one was among 
unemployed patients).There was no significant association 
between age and gender with both interactive and 
functional scores (Table 2).

Attitudes towards COVID-19 vaccines
Only 35.0% of surveyed patients reported their 

acceptance to get the COVID-19 vaccine and 21.0% were 
ready to pay a fee to get the vaccine. Majority of patients 
(74.0%) believed that COVID-19 vaccines are unsafe and 
ineffective and that health authorities will not be able to 
vaccinate the majority of the Tunisian population.

Behavior regarding current vaccinations
The proportion of willingness to get Influenza vaccine 

was close to the COVID-19 one with a percentage of 
39.0%. However, willingness to be vaccinated against 
other infectious diseases was much higher (69.0%) 
(Table 3).

Beliefs towards vaccinations
Regarding vaccination in general, nearly half of 

patients (42.0%) were not favorable to vaccines because 
they are unsafe and three quarter (74.5%) thought that 
there is no need to vaccinate because natural immunity 
exists (Table 3). 

Factors associated to the willingness to receive COVID-19 
vaccine

According to this study, socio-demographic 
characteristics were associated to the willingness to get 
COVID-19 vaccine except for the educational level. 

Vaccine literacy
Cronbach’s alpha coefficient of the VL scales were 

respectively of 0.89 for functional skills and 0.78 for 
interactive skills showing a good internal consistency. 
Mean score of VL was significantly associated with the 

Variables Number (%)
Gender
     Male 69 (34.5)
     Female 131 (65.5)
Age (years)
     19-40 30 (15.0)
     40-60 101 (50.5)
     >60 69 (34.5)
Educational level
     Illiterate 41 (20.5)
     Primary school 68 (34.0)
     High school 74 (37.0)
     University degree 17 (8.5)
Occupation
     Healthcare workers 10 (5.0)
     Worker 51 (25.5)
     Retired 36 (18.0)
     Unemployed 103 (51.5)
Chronic diseases
     Hypertension 45 (22,5)
     Diabetes 33 (16,5)
    Obesity 9 (4,5)
     Heartdiseases 6 (3,0)
     Asthma 4 (2,0)
     No 114 (57.0)
History of confirmed COVID-19 infection
     Yes 4 (2.0)
     No 196 (98.0)

Table 1. General Characteristics and Medical History of 
Participants
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The association was more significant among males 
(OR=2.2), patients aged 60 years or over (OR=7.5) 
and retired patients (OR= 3.7). Concerning VL, the 
interactive skills score was very associated with the 
acceptance of the COVID-19 vaccination (interactive 
score= 3.1[1.5-6.2]; OR=3.1). However, no significant 
association was found between the acceptance to get 
the vaccine and the functional skills score. Patients who 
believed that COVID-19 vaccine is safe and effective 
and those who accepted to get influenza vaccination were 
significantly more ready to receive COVID-19 vaccine 
with respectively an OR of 4.5 and 4.9.

In multivariate analysis, believing in COVID-19 
vaccine safety and efficacy (p=0.011; OR=3.1 
[1.3-7.4]), enrollment in the COVID-19 vaccine platform 
(p=0.007; OR=8.3 [1.8-38.1]) and the willingness to 
receive influenza vaccine (p=0.002; OR=3.9 [1.6-9.3]) 
were independently associated with COVID-19 vaccine 
acceptance among SAI cancer patients.

Discussion

The present study aimed to determine the acceptance 
rate of COVID-19 vaccine among cancer patients of the 
SAI and to identify its associated factors. Results of this 
study revealed a low acceptance rate to get the COVID-19 
vaccine (35.0%) among cancer patients of the SAI of 
Tunisia. Multivariate analysis showed that believing 
in COVID-19 vaccine safety and efficacy (p=0.011; 
OR=3.1 [1.3-7.4]), the willingness to receive influenza 
vaccine (p=0.002; OR=3.9 [1.6-9.3]) and the enrollment 
in the COVID-19 vaccination platform (p=0.007; 
OR=8.3 [1.8-38.1]) were independently associated with 
the COVID-19 vaccine acceptance among SAI cancer 
patients.

This study is, to our knowledge, the first of its kind in 
Tunisia as well as in the North African region. It provides 
benchmark data to guide health authorities for improving 
the COVID-19 vaccination strategy in order to increase 
vaccine acceptance and uptake. However, the cross 

VL Characteristics Mean ± SD P
Functional skills Age groups [19 - 40] 3,3±0,9 0.64

[40 - 60] 3,2±0,9
>60 3,1±1,0

Gender Male 3.2±1.0 0.84
Female 3.2±1.0

Educational level Illiterate 2.5±1.2 <10-3
Primary school 3.3±1.0
High school 3.4±0.9
University degree 3.7±0.5

Occupation Healthcare workers 3.8±0.5 0.07
Other occupation 3.3±1.1
Retired 3.4±0.9
Unemployed 3.1±1.1

Willingness to get the COVID-19 vaccine Yes 3,2±1,0 0.70
No 3,1±1,0

Interactive skills Age groups 19 -40 1,6±0,7 0.46
40 - 60 1,8±0,9
>60 1,8±1,0

Gender Male 1.9±0.9 0.12
Female 1.7±0.8

Educational level Illiterate 1.3±0.5  <10-3
Primary school 1.6±0.8
Highschool 1.8±0.9
University degree 2.8±1.0

Occupation Healthcare workers 2.5±1.3 <10-3
Other occupation 1.9±1.1
Retired 1.9±0.9
Unemployed 1.5±0.7

Willingness to get the COVID-19 vaccine Yes 2,0±0,9 0.001
No 1,5±0,8

Table 2. Association between Vaccine Literacy Scores and Socio-Demographic Characteristic and Acceptance to be 
Vaccinated by COVID-19 Vaccine of the Studied Population
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sectional study design does not allow to establish a causal 
relationship between the COVID-19 vaccine acceptance 
and the identified associated factors.

In comparison with other studies among cancer 
patients, the acceptance rate to get the COVID-19 vaccine 
among the studied patients (35.0%) was very low. In 
Romania, a study about knowledge attitude and practice 
towards COVID-19 reported that 72.2% of the studied 
oncological patients declared that they would get the 
coronavirus vaccine when available (Gheorghe et al., 

Attitudes towards COVID-19 vaccine Number (%)
Acceptance to get the COVID-19 vaccine
     Yes 70 (35.0)
     No 125 (62.5)
     Don't know 5 (2.5)
COVID-19 vaccine is safe and effective
     Yes 52(26.0)
     No 148 (74.0)
Paying a fee to get the COVID-19 vaccine
     Yes 42 (21.0)
     No 158 (79.0)
Health authorities will be able to vaccinate the majority of 
Tunisian population
     Yes 71(35.5)
     No 112(56.5)
     I don’t know 16(8.0)
Behavior regarding current vaccinations Number (%)
Influenza vaccine uptake in the last influenza season
     Yes 13 (6.5)
     No 187 (93.5)
Willingness to get the influenza vaccine
     Yes 78 (39.0)
     No 121 (60.5)
     I don’t know 1 (0.5)
Willingness to be vaccinated against other infectious diseases
     Yes 138 (69.0)
     No 62 (31.0)
Beliefs regarding vaccination in general Number (%)
I am not favorable to vaccines because they are unsafe 
     Totally agree 22 (11.0)
     Agree 62 (31.0)
     Disagree 60 (30.0)
     Totally disagree 54 (27.0)
     I don’t know 2 (1.0)
There is no need to vaccinate because natural immunity 
exists
     Totally agree 83 (41.5)
     Agree 66 (33.0)
     Disagree 27 (13.5)
     Totally disagree 20 (10.0)
     I don’t know 4 (2.0)

Table 3. Attitudes, Behavior and Beliefs toward 
COVID-19 Vaccine

Univariate analysis 
Factors

Willingness to 
receive COVID-19 

vaccineN(%)

Crude OR 
[95% CI]

P 
value

socio-demographic characteristics

Gender

   Female 37 (28.9) 1 0.008

   Male 33(47.8) 2.2 [1.2-4.1]

Age category based on quartiles

   19-40 3(10.3%) 1 0.003

   40-60 35 (35.4) 4.7[1.3-16.8]

   >60 32 (46.4) 7.5 [2.1-27.1]

Educational level

   Illiterate 13 (33.3) 1 0.490

   Primary school 28(41.2) 1.4 [0.6-3.3]

   Secondary school 22(30.1) 0.9[0.4-2.0]

   University degree 7(43.8) 1.6 [0.5-5.3]

Occupation

   Unemployed 30 (29.4) 1 0.004

   Healthcare workers 4 (44.4) 1.9 [0.5-7.5]

   Retired 22 (61.1) 3.7 [1.7-8.3]

   Other occupations 14 (28.0) 0.9 [0.4-1.9]

Chronic diseases

   No 32 (28.8) 1 0.019

   Yes 38 (44.7) 2.0[1.1-3.6]

Knowing about how to register to get  the COVID-19 vaccine

   No 14 (28.0) 1 0.198

   Yes 56(38.1) 1.6[0.8-3.2]

Registration  in the COVID-19 vaccine platform

   No 57(31.7) 1 <10-3

   Yes 13 (76.5) 7.0[2.2-22.5]

Knowledge about COVID vaccine

VL: Functional skills score

   1.0-2.5 18 (32.7) 1 0.610

   2.5-4.0 52 (36.6) 1.2 [0.6-2.2]

VL: Interactive skills score

   1.0-1.4 27(27.3) 1 0.015

   1.4-4.0 43 (43.9) 2.1[1.1-3.8]

Attitudes towards COVID-19 vaccine

COVID-19 vaccine is safe and efficacious

   Other responses 38(26.2) 1 <10-3

   Yes 32 (61.5) 4.5[2.3-8.8]

Health authorities will be able to vaccinate the entire population

   No 32 (29.1) 1 0.037

   Yes 31 (44.3) 1.9 [1.0-3.6]

Behavior regarding current vaccinations

Influenza vaccine uptake in the last influenza season

   No 62 (33.7) 1 0.043

   Yes 8 (61.5) 3.1[0.9-10.0]

Willingness to receive the influenza vaccine

   No 26 (21.7) 1 <10-3

   Yes 43 (57.3) 4.9 [2.6-9.1]

Table 4. Univariate and Multivariate Analysis: 
Acceptance to get the COVID-19 vaccine by participants’ 
socio-demographic characteristics, Knowledge, attitudes 
and behaviors regarding vaccines
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2021). Another study among American cancer patients 
reported that 71% of participants had the intention to 
receive a COVID-19 vaccine (Kelkar et al., 2021). A 
lower percentage was reported in a French survey among a 
population with cancer, where 53.7% reported their intent 
to be vaccinated (Barrière et al., 2021).

In comparison to the general population, acceptance 
rate of COVID-19 vaccination of the present study is 
much lower than the rate of the majority of studies in 
the world  with globally a rate of over 70 ; however, the 
reported rate in our study is quite similar to those detailed 
in some middle east countries such as in Kuwait (23.6%) 
and Jordan (28.4%) (Sallam, 2021).  According to the 
literature, the highest COVID-19 vaccine acceptance 
rate was found in East and South East Asia with rates 
higher than 90% (Harapan et al., 2020; Wang et al., 
2020) and lowest ones were described in the Middle 
East, Russia, Africa and several European countries 
(Italy:53.7;Poland:56.3% and France :58.9%) (Sallam, 
2021).The proportion of willingness to get Influenza 
vaccine was close to the COVID-19 one with respectively 
39.0% and 35.0%. These rates were similar to those 
reported in some Middle East countries among the general 
public in Jordan, Kuwait and other Arab countries where 
the average acceptance rates for COVID-19 and influenza 
vaccines were respectively of 29.4% and 30.9% (Sallam, 
2021). In fact, the willingness to receive influenza vaccine 
and believing in COVID-19 vaccine safety and efficacy 
were independently associated with the COVID-19 
vaccine acceptance in our study. These findings are 
consistent with several other studies where the main 
reasons for vaccination refusal or hesitancy were concerns 
about the efficacy of the COVID-19 vaccines and a lack 
of trust in them (Malik et al., 2020; Kaplan and Milstein, 
2021). Mistrust in vaccines and their safety is usual 

when a new vaccine is developed but it can be induced, 
or amplified by many other factors such as the exposure 
to negative messages (misinformation, disinformation, 
conspiracy theories and fake news) and also negative 
opinions about vaccines (especially through the media 
or the family) (Kochhar and Salmon, 2020). Research 
have proved that negative messages are associated with 
decreases in vaccine confidence and uptake (Wu et al., 
2015; Dunn et al., 2017; Larson et al., 2019; Gørtz et 
al., 2020; Hansen et al., 2020; Paul et al., 2021). Hence, 
several approaches were developed to overcome vaccine 
refusal such as opposing the spread of false information, 
providing a framework that could be used by healthcare 
providers to increase patients confidence in COVID-19 
vaccines. The most associated independent factor to 
COVID-19 vaccine acceptance was the registration to get 
the vaccine. In fact, one quarter of the surveyed patients 
didn’t know about the possibility of enrollment to receive 
the COVID-19 vaccine and only 9.0% have registered 
to the platform. These results reflect the weakness of 
the Tunisian communication campaign to inform and 
sensitize the population about COVID-19 vaccination. 
Clear, simple and detailed messages about the efficacy 
and the benefits of the COVID-19 vaccines, ways of 
registration to get the vaccine and detailed instructions 
about the online platform of registration are recommended. 
Technical support should also be offered to disadvantaged 
categories (elderly, illiterate, low socio-economic level...).

High rates of negative attitudes were reported in this 
study, as three quarter of patients believed that COVID-19 
vaccines are unsafe and ineffective and that health 
authorities will not be able to vaccinate the majority of 
the Tunisian population. This reflect a serious lack of 
confidence in the vaccine itself but also in policy-makers 
and the health system (Larson et al., 2015; Larson et 
al., 2018; Basu P, 2020). According to the WHO, key 
determinants of trust on health system are the way that 
people perceive the competence of health authorities, 
the objectivity of the provided information and actions, 
the consistency between their messages and actions and 
their sincerity by showing transparency and empathy 
through actions (WHO, 2017). Policy makers should be 
engaged to combat mistrust and build public confidence, 
which is one of the key solutions for vaccine hesitancy. In 
addition, the present study assessed the level of VL of the 
surveyed population and showed that the mean functional 
VL score was high, however the interactive-critical one 
was very low in comparison with the literature (Biasio et 
al., 2020a). Thus, the studied population seems to have 
sufficient skills in reading and comprehending COVID-19 
vaccine information ; however their ability to be actively 
involved to make their own decisions about COVID-19 
vaccination was weak (Lorini et al., 2018). Moreover, 
univariate analysis showed that VL average score was 
associated to the acceptance to get the COVID-19 vaccine. 
Some studies reported similar results regarding influenza 
vaccination and found a significant positive relationship 
between HL and vaccination uptake (White et al., 
2008; Bennett et al., 2009; Lorini et al., 2018). A recent 
systematic review which aimed to comprehend the role 
of HL as a determinant of vaccine hesitancy mentioned 

Factors Willingness to 
receive COVID-19 

vaccineN(%)

Crude OR 
[95% CI]

P value

Beliefs regarding vaccination

I am not favorable to vaccines because they are unsafe

     Agree 12 (14.6) 1 <10-3

     Disagree 57 (50.4) 5.9[2.9-12.1]

There is no need to vaccinate because natural immunity exists

     Agree 40 (27.2) 1 <10-3

     Disagree 28 (60.9) 4.2[2.1-8.3]

     Factors Adjusted odds ratio

Multivariate 
analysis

Adjusted odds ratio P value

COVID-19 vaccine is safe and efficacious

     Other responses 1 0.011

     Yes 3.1 [1.3-7.4]

Enrollment in the COVID-19 vaccine platform

     No 1 0.007

     Yes 8.3 [1.8-38.1]

Willingness to receive the influenza vaccine

     No 1 0.002

     Yes 3.9 [1.6-9.3]

Table 4. Continued
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that few studies aimed to assess this scope especially in 
low and middle income countries (LMIC) and that the 
role of HL in predicting vaccine hesitancy or acceptance 
could be influenced by various factors (country, age, type 
of vaccine) (Lorini et al., 2018).Thus, communication 
strategies about COVID-19 vaccination should build VL 
to redress vaccine hesitancy (Lazarus et al., 2021). 

In conclusion, the low rate of acceptance of COVID-19 
vaccines, and related negative attitudes reported in 
the current study underscores the need to strengthen 
communication strategies of the COVID-19 vaccination 
campaigns. Involving the civil society organizations in the 
promotion of the vaccines against SARS-CoV-2 may also 
be helpful. Healthcare workers play key role in sensitizing 
high risk patients to receive the COVID-19 vaccine. A 
strong health authority’s engagement is recommended 
to provide people who are hesitant, distrusting or 
unmotivated to the COVID-19 vaccines with needed 
resources, information and support to help them make the 
right decision about the vaccine acceptance and uptake.

Author Contribution Statement

Conceptualization, methodology : KH ; Data 
collection, Statistic analysis: IC and FM ; Writing: IC, 
KH and FM ; Review, Editing: HM, AM and KH. All 
authors read and agreed with the published version of 
the manuscript. 

Acknowledgements 

Ethical approval
This research was approved by the Ethics Committee 

of the SAI.

Conflict of interest
All authors declare no conflict of interest.
 

References

Afshar ZM, Dayani M, Naderi M, et al (2020). Fatality rate of 
COVID-19 in patients with malignancies: a sytematic review 
and meta-analysis. J Infect, 81, e114–e6.

Aharon AA, Nehama H, Rishpon S, et al (2017). Parents with 
high levels of communicative and critical health literacy are 
less likely to vaccinate their children. Patient Educ Couns, 
100, 768-75.

Barrière J, Gal J, Hoch B, et al (2021). Acceptance of SARS-
CoV-2 vaccination among French patients with cancer: a 
cross-sectional survey. Ann Oncol, 30, 673-4.

Basu P (2020). Healthcare systems need to be organized to 
fight two pandemics simultaneously. Asian Pac J Cancer 
Care, 5, 1-3.

Bennett IM, Chen J, Soroui JS, et al (2009). The contribution 
of health literacy to disparities in self-rated health status 
and preventive health behaviors in older adults. Ann Fam 
Med, 7, 204-11.

Biasio L, Bonaccorsi G, Lorini C, et al (2020a). Assessing 
COVID-19 vaccine literacy: a preliminary online survey. 
Hum Vaccin Immunother, 2020a, 1-9. 

Biasio LR, Giambi C, Fadda G, et al (2020b). Validation of 
an Italian tool to assess vaccine literacy in adulthood 
vaccination: a pilot study. Ann Ig, 32, 205-22.

Chor JSY, Pada SK, Stephenson I, et al (2011). Seasonal 
influenza vaccination predicts pandemic H1N1 vaccination 
uptake among healthcare workers in three countries. Vaccine, 
29, 7364-9.

Curigliano G (2020). Cancer patients and risk of mortality for 
COVID-19. Cancer Cell, 38, 161-3.

Del Giudice P, Pasquin F, Degani G, et al (2018). Misurare 
l’alfabetizzazione vaccinale-Atti 51 Congresso Nazionale 
SItI. Riva del Garda, 183.

DeRoo SS, Pudalov NJ, Fu LY (2020). Planning for a COVID-19 
vaccination program. JAMA, 323, 2458-9.

Dewi, Luh Komang Mela, et al (2020). An Asian perspective of 
the management of COVID-19: the Asian National Cancer 
Centers Alliance Led Regional Comparison. Asian Pac J 
Cancer Care, 5, 27-42.

Du Z, Wang L, Yang B, et al (2021). International risk of the new 
variant COVID-19 importations originating in the United 
Kingdom. medRxiv (preprint).

Dunn AG, Surian D, Leask J, et al (2017). Mapping information 
exposure on social media to explain differences in HPV 
vaccine coverage in the United States. Vaccine, 35, 3033-40.

Feehan J, Apostolopoulos V (2021). Is COVID-19 the worst 
pandemic?. Maturitas, 21, 18-9.

Ferrari BL, Ferreira CG, Menezes M, et al (2021). Determinants 
of COVID-19 mortality in patients with cancer from a 
community oncology practice in Brazil. JCO Glob Oncol,  
2021, 46-55.

Gheorghe A, Negru Ş, Nițipir C, et al (2021). Knowledge, 
attitudes and practices related to the COVID-19 outbreak 
among Romanian adults with cancer: a cross-sectional 
national survey. ESMO Open, 6, 100027.

Gørtz M, Brewer NT, Hansen PR, et al (2020). The contagious 
nature of a vaccine scare: How the introduction of HPV 
vaccination lifted and eroded MMR vaccination in Denmark. 
Vaccine, 38, 4432-9.

Hansen PR, Schmidtblaicher M, Brewer NT (2020). Resilience 
of HPV vaccine uptake in Denmark: decline and recovery. 
Vaccine, 38, 1842-8.

Harapan H, Wagner AL, Yufika A, et al (2020). Acceptance of 
a COVID-19 vaccine in southeast Asia: A cross-sectional 
study in Indonesia. Front Public Health, 8, 381.

Hwang JK, Zhang T, Wang AZ, et al (2021). COVID-19 vaccines 
for patients with cancer: benefits likely outweigh risks. 
J Hematol Oncol, 14, 1-11.

Ishikawa H, Takeuchi T, Yano E (2008). Measuring functional, 
communicative, and critical health literacy among diabetic 
patients. Diabetes Care, 31, 874-9.

Kaplan RM, Milstein A (2021). Influence of a COVID-19 
vaccine’s effectiveness and safety profile on vaccination 
acceptance. Proc Natl Acad Sci U S A, 118, e2021726118.

Kelkar AH, Blake JA, Cherabuddi K, et al (2021). Vaccine 
enthusiasm and hesitancy in cancer patients and the impact 
of a webinar. Healthcare (Basel), 9, 351.

Kirby T (2021). New variant of SARS-CoV-2 in UK causes surge 
of COVID-19. Lancet Respir Med, 9, 20-1.

Kochhar S, Salmon DA (2020). Planning for COVID-19 vaccines 
safety surveillance. Vaccine, 38, 6194-8.

Larson HJ, Clarke RM, Jarrett C, et al (2018). Measuring trust in 
vaccination: A systematic review. Hum Vaccin Immunother, 
14, 1599-609.

Larson HJ, Hartigan-Go K, de Figueiredo A (2019). Vaccine 
confidence plummets in the Philippines following dengue 
vaccine scare: why it matters to pandemic preparedness. 
Hum Vaccin Immunother, 15, 625-7.

Larson HJ, Schulz WS, Tucker JD, et al (2015). Measuring 
vaccine confidence: introducing a global vaccine confidence 
index. PLoS Curr, 7.



Houyem Khiari et al

Asian Pacific Journal of Cancer Prevention, Vol 223506

Lazarus JV, Ratzan SC, Palayew A, et al (2021). A global survey 
of potential acceptance of a COVID-19 vaccine. Nat Med, 
27, 225-8.

Lee LY, Cazier J-B, Starkey T, et al (2020). COVID-19 
prevalence and mortality in patients with cancer and the 
effect of primary tumour subtype and patient demographics: 
a prospective cohort study. Lancet Oncol, 21, 1309-16.

Lorini C, Santomauro F, Donzellini M, et al (2018). Health 
literacy and vaccination: A systematic review. Hum Vaccin 
Immunother, 14, 478-88.

MacDonald (2015). Vaccine hesitancy: Definition, scope and 
determinants. Vaccine, 33, 4161-4.

Madahar P, Wunsch H, Jha P, et al (2021). Trends in COVID-
19-related in-hospital mortality: lessons learned from 
nationwide samples. Lancet Respir Med, 4, 322-4.

Malik AA, McFadden SM, Elharake J, et al (2020). Determinants 
of COVID-19 vaccine acceptance in the US. E Clin Med, 
26, 100495.

Ministry of health (2021). Stratégie vaccinale contre la 
COVID-19 en Tunisie. http://www.santetunisie.rns.tn/
images/strategie-vaccination-covid-19.pdf.

Nonaka CKV, Franco MM, Gräf T, et al (2021). Genomic 
evidence of a Sars-Cov-2 reinfection case with E484K spike 
mutation in Brazil. Emerg Infect Dis, 27.

Nueangnong V, Hasan Subih AAS, Al-Hattami HM (2020). The 
2020’s world deadliest pandemic: Corona Virus (COVID-19) 
and International Medical Law (IML). Cogent Social Sci, 
6, 1818936.

Paul E, Steptoe A, Fancourt D (2021). Attitudes towards vaccines 
and intention to vaccinate against COVID-19: Implications 
for public health communications. Lancet Reg Health Eur, 
1, 100012.

Ribas A, Sengupta R, Locke T, et al (2021). Priority COVID-19 
Vaccination for patients with cancer while vaccine supply is 
limited. Cancer Discovery, 11, 233-6.

Roser M, Ritchie H, Ortiz-Ospina E, et al 2020. Coronavirus 
pandemic (COVID-19). Our world in data. https://
ourworldindata.org/coronavirus.

Saini KS, Tagliamento M, Lambertini M, et al (2020). Mortality 
in patients with cancer and coronavirus disease 2019: A 
systematic review and pooled analysis of 52 studies. Eur J 
Cancer, 139, 43-50.

Sallam M (2021). COVID-19 vaccine hesitancy worldwide: A 
Concise Systematic Review of Vaccine Acceptance Rates. 
Vaccines, 9, 160.

Schwarzinger M, Watson V, Arwidson P, et al (2021). COVID-19 
vaccine hesitancy in a representative working-age 
population in France: a survey experiment based on vaccine 
characteristics. Lancet Public Health, 6, 210–21.

Seale H, Heywood AE, McLaws M-L, et al (2010). Why do 
I need it? I am not at risk! Public perceptions towards the 
pandemic (H1N1) 2009 vaccine. BMC Infect Dis, 10, 99.

Tegally H, Wilkinson E, Giovanetti M, et al (2020). Emergence 
and rapid spread of a new severe acute respiratory syndrome-
related coronavirus 2 (SARS-CoV-2) lineage with multiple 
spike mutations in South Africa. medRxiv, 2020.

Thangaraju P, Venkatesan S (2019). WHO Ten threats to global 
health in 2019: Antimicrobial resistance. Cukurova Med J, 
44, 1150-1.

Toovey OTR, Harvey KN, Bird PW, et al (2021). Introduction 
of Brazilian SARS-CoV-2 484K.V2 related variants into the 
UK. J Infect, 21, 47-5.

Volz E, Hill V, McCrone JT, et al (2021a). Evaluating the effects 
of SARS-CoV-2 Spike mutation D614G on transmissibility 
and pathogenicity. Cell, 184, 64-75.

Volz E, Mishra S, Chand M, et al (2021b). Transmission of 
SARS-CoV-2 Lineage B.1.1.7 in England: Insights from 

linking epidemiological and genetic data. medRxiv, 2021b.
Wang J, Jing R, Lai X, et al (2020). Acceptance of COVID-19 

vaccination during the COVID-19 pandemic in China. 
Vaccines, 8, 482.

White S, Chen J, Atchison R (2008). Relationship of preventive 
health practices and health literacy: a national study. Am J 
Health Behav, 32, 227-42.

Wolrld Health Organisation (2017). Vaccination and trust—
How concerns arise and the role of communication in 
mitigating crises. https://www.euro.who.int/__data/assets/
pdf_file/0004/329647/Vaccines-and-trust.PDF.

World Health Organisation (2020). COVID-19: vulnerable 
and high risk groups. https://www.who.int/fr/emergencies/
diseases/novel-coronavirus-2019?gclid=Cj0KCQjwpdqD
BhCSARIsAEUJ0hNXlB4U8ScZ8cb88RyWAUxFeHVH
0azrc3dydWOj0NaZcDrVvoUjkU0aAuYOEALw_wcB.

World Health Organization (2020). COVID 19 Public Health 
Emergency of International Concern (PHEIC). https://www.
who.int/groups/covid-19-ihr-emergency-committee.

World Health Organization (2020). International health 
regulations emergency committee for the COVID-19 
outbreak. https://www.who.int/groups/covid-19-ihr-
emergency-committee.

Wu J, Xiao J, Li T, et al (2015). A cross-sectional survey on 
the health status and the health-related quality of life of the 
elderly after flood disaster in Bazhong city, Sichuan, China. 
BMC Public Health, 15, 163.

Xing K, Tu XY, Liu M, et al (2021). Efficacy and safety of 
COVID-19 vaccines: a systematic review. Zhongguo Dang 
Dai Er Ke Za Zhi, 23, 221-8.

Yang L, Chai P, Yu J, et al (2021). Effects of cancer on patients 
with COVID-19: a systematic review and meta-analysis of 
63,019 participants. Cancer Biol Med, 18, 298.

Zarifkar P, Kamath A, Robinson C, et al (2021). Clinical 
characteristics and outcomes in patients with COVID-19 
and cancer: a Systematic Review and Meta-analysis. Clin 
Oncol (R Coll Radiol), 33, e180-e91.

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.


