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Abstract 
Background COVID-19 vaccination refusal/hesitancy among patients with cancer has been reported to be high. This study 
aimed to assess vaccination status and attitudes towards COVID-19 vaccines in patients with cancer undergoing active 
treatment in a single center in Mexico.
Methods A cross-sectional, 26-item survey evaluating vaccination status and attitudes towards COVID-19 vaccination was 
conducted among patients undergoing active cancer treatment. Descriptive statistics were used to analyze the sociodemo-
graphic characteristics, vaccination status, and attitudes. X2 tests and multivariate analysis were used to evaluate associations 
between characteristics and attitudes with adequate vaccination status.
Results Of 201 respondents, 95% had received at least one dose, and 67% had adequate COVID-19 vaccination status (≥ 3 
doses). Thirty-six percent of patients had at least one reason for doubting/rejecting vaccination, and the main reason was 
being afraid of side effects. On multivariate analysis, age ≥ 60 years (odds ratio (OR) 3.77), mass media as main source of 
information on COVID-19 (OR 2.55), agreeing vaccination against COVID-19 is safe in patients with cancer (OR 3.11), and 
not being afraid of the composition of the COVID-19 vaccines (OR 5.10) statistically increased the likelihood of adequate 
vaccination status.
Conclusions Our study shows high vaccination rates and positive attitudes towards COVID-19 vaccines, with a significant 
proportion of patients undergoing active cancer treatment with adequate vaccination status (≥ 3 doses). Older age, use of 
mass media as main source of COVID-19 information, and positive attitudes towards COVID-19 vaccines were significantly 
associated with a higher likelihood of adequate COVID-19 vaccination status among patients with cancer.
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Background 

On January 30, 2020, the World Health Organization 
(WHO) declared a global state of emergency due to 
the pandemic spread of the new coronavirus (SARS-
CoV-2), which causes the coronavirus disease (COVID-
19) [1]. Multiple vaccines against COVID-19 have been 

proven to reduce the risk of serious illness and death [2]. 
Although a wide range of vaccines against COVID-19 
have been approved and disseminated nationally since 
December 2020, Mexico still ranks second in global 
mortality with a fatality rate of 5.7% [3],[4]. Further-
more, the 2020 National Survey on Health and Nutrition 
(Encuesta Nacional de Salud y Nutricion 2020 [ENSA-
NUT]) reported that the rate of acceptance, rejection, 
and doubt about vaccination against COVID-19 in the 
general population was 62.3%, 28.2%, and 9.5%, respec-
tively. The main factors associated with rejection and 
doubt identified in this report were female sex, older age, 
lower educational level, lower socioeconomic level, and 
working in the informal sector [5].

Patients with cancer have been shown to be more 
susceptible to COVID-19 infection and have a higher 
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risk of death from COVID-19 [6]. Therefore, different 
international organizations, such as the National Com-
prehensive Cancer Network [7], the American Society 
of Clinical Oncology [8], and the European Society for 
Medical Oncology, [9] recommend vaccination against 
COVID-19 in all adults diagnosed with cancer. Similarly, 
the Mexican Society of Oncology (SMEO) also recom-
mends vaccination against COVID-19 in all adult patients 
with cancer [10]. Nonetheless, COVID-19 vaccination 
refusal or hesitancy among patients with cancer has been 
reported to be high [11].

In Mexico, data on vaccination acceptance against 
COVID-19 in patients with cancer is scarce. A prior survey 
of women with breast cancer living in Mexico showed that 
34% were hesitant to be vaccinated, 4% would only do so if 
vaccination was compulsory, and 3% would refuse to be vac-
cinated altogether [12]. Therefore, the objective of this study 
was to assess the vaccination status against COVID-19 and 
analyze attitudes towards COVID-19 vaccines in patients 
with cancer undergoing active cancer treatment in a referral  
center in Mexico.

Methods

Study design and data collection

We designed a cross-sectional, web-based survey explor-
ing vaccination status, attitudes, and reasons for hesi-
tancy towards COVID-19 vaccination among patients 
undergoing active cancer treatment. The conduct and 
reporting of the study adhered to the Consensus-Based 
Checklist for Reporting of Survey Studies (CROSS) 
[13], which is included in Supplementary Appendix 1. 
The survey included four separate sections with 26 
items addressing participants’ characteristics, previ-
ous experience with COVID-19, vaccination status, and 
attitudes towards COVID-19 vaccination. The survey 
was designed based on validated items and/or questions 
included in previous publications measuring vaccination 
attitudes towards COVID-19 vaccination among patients 
with cancer and general population [14–17]. The soci-
odemographic characteristics of patients, clinical charac-
teristics, previous experience with COVID-19, vaccina-
tion status, and reasons for hesitancy towards COVID-19 
vaccination were obtained through multiple-choice ques-
tions. Attitudes towards vaccination against COVID-19 
were evaluated using a five-point Likert scale. The final 
version of the survey was pretested by the investigators, 
and reviewed and approved by a local panel of cancer 
specialists, which included one medical oncologist and 
two clinical researchers with experience in the field. The 
full survey is included in Supplementary Appendix 2.

Survey population and administration

The survey was created and answered by participants 
using the REDCap (Research Electronic Data Cap-
ture) electronic data capture tool hosted at the Instituto 
Nacional de Ciencias Medicas y Nutricion Salvador 
Zubiran (INCMNSZ). All consecutive patients undergo-
ing active cancer treatment (chemotherapy and/or immu-
notherapy) at the Infusion Center at INCMNSZ were 
invited to participate in person before, during, or after 
the administration of systemic treatment. Participants 
were provided with a tablet to answer the web-based sur-
vey, and answers were collected from May 2nd, 2022, to 
July 22nd, 2022. Considering a prevalence of cancer in 
Mexico of 125,944 and considering an expected propor-
tion of fully vaccinated individuals of 65%, a sample 
size of 207 would allow us to estimate the true popula-
tion proportion with a margin of error of 6.5 and a 95% 
confidence level.

Ethical considerations

No identifying data were obtained from participants. All 
participants were informed about the purpose of the study. 
The invitation to participate in this study was also included 
in the heading of the questionnaire, and by accepting such 
an invitation, consent was implied. Study procedures were 
reviewed and approved by the Institutional Review Board 
at INCMNSZ.

Statistical analysis

Analyses were performed only on patients’ responses 
who answered the survey completely. Descriptive sta-
tistics, including means, medians, and standard devia-
tions, were used to analyze the sociodemographic char-
acteristics of patients, clinical characteristics, previous 
experience with COVID-19, vaccination status, and 
reasons for hesitancy towards COVID-19 vaccination. 
Vaccination status was considered adequate if patients 
had received ≥ 3 doses of COVID-19 vaccination (pri-
mary vaccination series plus at least one booster dose), 
as was recommended by the WHO at the time the survey 
was conducted [18]. In Mexico, four doses (or second 
booster) of COVID-19 vaccination became approved 
in April 2022, only for patients aged ≥ 60 years, those 
with comorbidities, and healthcare professionals [19]. 
Answers regarding attitudes were dichotomized into 
“agree” (“strongly agree” and “agree”) versus “disa-
gree” (“neutral,” “disagree,” and “strongly disagree”) 
for comparing associations with vaccination status. X2 
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tests were used to evaluate associations between patients’ 
characteristics, previous experience with COVID-19, and 
attitudes towards COVID-19 vaccines with adequate vac-
cination status. Variables associated with univariable p 
value < 0.05 were evaluated in a multivariable logistic 
regression model. A p-value < 0.05 was considered sta-
tistically significant. Statistical analyses were performed 
using SPSS (Statistical Package for the Social Sciences) 
v25.

Results

Respondents’ characteristics

Of the 245 eligible patients undergoing active cancer treat-
ment with chemotherapy and/or immunotherapy in the 
Infusion Center at INCMNSZ, 39 patients did not attend 
their appointment or were not reached by the investiga-
tors. Among 206 (84.1%) patients invited to participate, 
a total of 201 (82%) answered the survey completely. The 
median age was 62 years (range 19–92 years), 58% were 
aged 60 years and older, 57% were women, and 50% lived 
in the Mexico City metropolitan area. Sixty percent were 
in a couple (married or in a domestic partnership), 38% 
had higher education (university or post-graduate studies), 
and 46% were unemployed. Regarding the type of health-
care coverage, 76% had governmental public healthcare 
(Instituto de Salud para el Bienestar [INSABI], Institute of 
Health for Wellbeing in English), 23% had social security 
(Instituto Mexicano del Seguro Social [IMSS], Mexican 
Institute of Social Security in English, or Instituto de Segu-
ridad y Servicios Sociales de los Trabajadores del Estado 
[ISSSTE], Institute for Social Security and Services for 
State Workers in English), and only 1% had private insur-
ance. Regarding most frequent tumor types, 16% had colo-
rectal cancer, 14%  breast cancer, 14%  pancreatic cancer, 
and 7%  prostate cancer. Fifty-two percent of patients had 
metastatic disease and the remaining 48% had localized 
disease. Regarding active cancer treatment, 86% of patients 
were receiving systemic chemotherapy, 9% concurrent 
chemo-radiotherapy, and 5% immunotherapy. General 
characteristics of the included respondents are shown in 
Table 1.

Previous experience with COVID‑19

Thirty-one percent (n = 62) of the participants had a per-
sonal history of COVID-19 infection prior to  the sur-
vey, and 4% (n = 8) required in-hospital treatment for 

Table 1  Respondents’ characteristics

Characteristics n = 201 (%)

Gender
  Male 86 (42.8%)
  Female 115 (57.2%)

Age
   < 60 years 89 (44.3%)
  ≥ 60 years 112 (55.7%)

Place of residence
  Mexico City 101 (50.2%)
  State of Mexico 39 (19.4%)
  Morelos 12 (6.0%)
  Other 49 (24.4%)

Marital status
  Single 44 (21.9%)
  Married 109 (54.2%)
  Divorced 22 (10.9%)
  Widowed 14 (7.0%)
  Domestic partnership 12 (6.0%)

Education level
  No education 3 (1.5%)
  Elementary school 36 (17.9%)
  Middle school 38 (18.9%)
  High school 47 (23.4%)
  University 62 (30.8%)
  Postgraduate 15 (7.5%)

Occupation
  Student 5 (2.5%)
  Employed 71 (35.3%)
  Unemployed 92 (45.8%)
  Retired 33 (16.4%)

Type of healthcare coverage
  IMSS 29 (14.4%)
  ISSSTE 18 (9.0%)
  INSABI 152 (75.6%)
  Private 2 (1%)

Primary tumor
  Colorectal 33 (16.4%)
  Breast 29 (14.4%)
  Pancreas 29 (14.4%)
  Prostate 14 (7.0%)
  Others 83 (41.3%)

Disease extension
  Localized 97 (48.3%)
  Metastatic 104 (51.7%)

Active cancer treatment
  Chemotherapy 172 (85.6%)
  Concurrent chemo-radiotherapy 19 (9.4%)
  Immunotherapy 10 (5.0%)
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COVID-19. Seventy-four percent (n = 149) knew some-
body who had had COVID-19 infection, and 38% (n = 77) 
knew somebody who had died because of COVID-19 
infection. Patients reported using the following sources 
for obtaining information regarding COVID-19: mass 
media (newspapers or broadcast television) (82%), social 
media (23%), family members (15%), and healthcare pro-
fessionals (5%).

Vaccination status against COVID‑19

Ninety-five percent of included patients reported having 
received at least one dose of COVID-19 vaccination, with a 
median of 3 doses (range 0–4). At the moment of the survey, 
56% had received three doses and 11% four doses, summing 

up to 67% of patients with adequate COVID-19 vaccination 
status (≥ 3 doses).

Attitudes towards COVID‑19 vaccination

Ninety percent agreed/strongly agreed that vaccination against 
COVID-19 is an effective strategy to control the current pan-
demic, 96% agreed/strongly agreed that vaccination against 
COVID-19 reduces risk of complications and death, and 78% 
agreed/strongly agreed that COVID-19 vaccination should 
be mandatory for the general population. Sixty-three percent 
believed COVID-19 vaccines are safe in patients with can-
cer, and 68% that patients undergoing active cancer treatment 
should get vaccinated first. Attitudes towards COVID-19 vac-
cination are shown in Fig. 1. Thirty-six percent of the patients 

Fig. 1  Attitudes towards 
COVID-19 vaccination

Fig. 2  Reasons for hesitancy 
towards COVID-19 vaccination
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Table 2  Associations between 
patients’ characteristics, 
previous COVID experience, 
and sources of information 
regarding COVID-19 
and adequate COVID-19 
vaccination

Total number of 
patients

 < 3 doses  ≥ 3 doses p

n % n %

Patients’ characteristics
Gender
  Male 86 26 30.2 60 69.8 0.42
  Female 115 41 35.7 74 64.3

Age
   < 60 years 89 45 50.6 44 49.4  < 0.001
   ≥ 60 years 112 22 19.6 90 80.4
Place of residence
  Mexico City 101 30 29.7 71 70.3 0.27
  Other 100 37 37.0 63 63.0

Marital status
  Unpartnered 80 30 37.5 50 62.5 0.31
  Partnered 121 37 30.6 84 69.4

Education level
  Low 124 45 36.3 79 63.7 0.26
  Higher 77 22 28.6 55 71.4

Occupation
  Student 5 4 80.0 1 20.0 0.06
  Employed 71 25 35.2 46 64.8
  Unemployed/retired 125 38 30.4 87 69.6

Healthcare coverage
  IMSS/ISSSTE 46 12 26.1 34 73.9 0.49
  INSABI 152 54 35.5 98 64.5
  Private 3 1 33.3 2 66.7

Primary tumor site
  Colorectal 33 11 33.3 22 66.7 0.35
  Breast 29 11 38.9 18 61.1
  Pancreas 29 7 24.1 22 75.9
  Prostate 14 2 14.3 12 85.7
  Others 96 26 27.1 60 72.9

Disease extension
  Localized 97 27 27.8 70 72.2 0.11
  Metastatic 104 40 38.5 54 61.5

Treatment type
  Chemotherapy 172 58 33.7 114 66.3 0.96
  Concurrent chemo-radiation 19 6 31.6 13 68.4
  Immunotherapy 10 3 30.0 7 70.0

Previous experience with COVID-19
Previous COVID-19 infection
  No 139 49 35.3 90 64.7 0.39
  Yes 62 18 29.0 44 71.0

Previous hospitalization due to COVID-19 infection
  No 193 65 33.7 128 66.3 0.61
  Yes 8 2 25.0 6 75.0

Knows somebody who experienced COVID-19 infection
  No 52 21 40.4 31 59.6 0.21
  Yes 149 46 30.9 103 69.1
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had at least one reason for doubting and/or rejecting vaccina-
tion against COVID-19. Main reasons for hesitancy included 
being afraid of the vaccines’ side effects (31%), concerns about 
the effectiveness of the vaccines (9%), and being afraid of the 
composition of the vaccine (6%). Figure 2 shows participants’ 
reasons for hesitancy to COVID-19 vaccinations.

Associations between patients’ characteristics 
and attitudes with adequate vaccination status

On the univariate analysis, patients 60 years and older were 
more likely to have adequate COVID-19 vaccination status (≥ 3 
doses) than patients younger than 60 years (80.4% vs 49.4%, 
p < 0.001, respectively). Other sociodemographic characteris-
tics, including sex, place of residence, marital status, occupa-
tion, and educational level, were not associated with adequate 
COVID-19 vaccination status. Clinical characteristics, includ-
ing primary tumor site, disease extension, and treatment type, 
were also not associated with adequate COVID-19 vaccination. 
Personal history of previous COVID-19 infection and know-
ing somebody who suffered from COVID-19 infection were 
also not associated with vaccination status. Patients who used 
mass media (p = 0.003) and those who did not use social media 
(p = 0.01) as main sources to obtain information about COVID-
19 were more likely to have at least 3 vaccine doses against 
COVID-19 (Table 2).

Patients who believed vaccination against COVID-19 
should be mandatory (p = 0.003) and those who considered 
it safe in patients with cancer (p < 0.001) were more likely 
to have received at least 3 doses. Patients not concerned by 
the side effects of the vaccines (p = 0.024), those not afraid 

of the composition of the vaccines (p = 0.002), and those 
who did not have any reason against vaccination (p = 0.013) 
were more likely to have adequate vaccination status against 
COVID-19 (Table 3).

On the multivariate analysis, age 60 years or older 
(odds ratio (OR) 3.77, 95% confidence interval (CI) 
1.87–7.60; p < 0.01), using mass media as the main 
source of information on COVID-19 (OR 2.55, CI 
95% 1.03–6.33; p = 0.04), agreeing vaccination against 
COVID-19 is safe in patients with cancer (OR 3.11, 95% 
CI 1.52–6.46; p < 0.01), and not being afraid of the com-
position of the vaccines against COVID-19 (OR 5.10, 
95% CI 1.12–23.3; p = 0.04) remained as statistically sig-
nificant factors increasing the likelihood of having an 
adequate vaccination status against COVID-19 (Table 4).

Discussion

The results of our study show that a vast proportion of 
patients undergoing active cancer treatment in our center 
have been vaccinated against COVID-19. Furthermore, 
approximately two-thirds of our patients complied with the 
recommendation by the WHO of at least one booster dose 
at the time this survey was conducted [18].

Despite high hesitancy/refusal rates previously 
reported in the general population in Mexico, our find-
ings demonstrate high vaccination rates among patients 
undergoing active cancer treatment. According to the 
ENSANUT survey conducted prior to the implementa-
tion of the vaccination campaign against COVID-19 in 

Table 2  (continued) Total number of 
patients

 < 3 doses  ≥ 3 doses p

n % n %

Knows somebody who died due to COVID-19 infection
  No 124 46 37.1 78 62.9 0.15
  Yes 77 21 27.3 56 72.7

Sources to obtain information about COVID-19
Mass media
  No 37 20 54.1 17 45.9 0.003
  Yes 164 47 28.7 117 71.3

Social media
  No 154 44 28.7 110 71.3 0.01
  Yes 47 23 48.9 24 51.1

Family members and acquaintances
  No 171 58 33.9 113 66.1 0.17
  Yes 30 9 30.0 21 70.0

Healthcare professionals
  No 190 64 33.7 126 66.3 0.66
  Yes 11 3 27.3 8 72.7
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Mexico (November 2020) among the general population, 
38% of the participants were hesitant or refused COVID-
19 vaccination [5]. These results contrast with our find-
ings, in which 95% of the participants had received at 

least one vaccine dose. However, a more recent survey 
conducted during the early vaccination rollout period 
in Mexico City (May–June 2021) found that the preva-
lence of vaccine hesitancy was 6% among the general 

Table 3  Associations between 
attitudes towards COVID-
19 vaccination and adequate 
COVID-19 vaccination

Total number of 
patients

 < 3 doses  ≥ 3 doses p

N % N %

Attitudes towards COVID-19 vaccinations
Vaccination against COVID-19 is an effective strategy to control the current pandemic
  Disagree 21 11 52.4 10 47.6 0.05
  Agree 180 56 31.1 124 68.9

Vaccination against COVID-19 reduces the risk of complications and death
  Disagree 8 5 62.5 3 37.5 0.07
  Agree 193 62 32.1 131 67.9

Vaccination against COVID-19 should be mandatory
  Disagree 44 23 52.3 21 47.7 0.003
  Agree 157 44 28.0 113 72.0

Vaccination against COVID-19 is safe in patients undergoing active cancer treatment
  Disagree 74 38 51.4 36 48.6  < 0.001
  Agree 127 29 22.8 98 77.2

Vaccination against COVID-19 should be prioritized in patients with cancer
  Disagree 64 26 40.6 38 59.4 0.13
  Agree 137 41 29.9 96 70.1

Reasons for hesitancy towards COVID-19 vaccinations
Afraid of side effects
  No 138 39 28.3 99 71.7 0.02
  Yes 63 28 44.4 35 55.6

Concerns about efficacy
  No 184 58 31.5 126 68.5 0.07
  Yes 17 9 52.9 8 47.1

Afraid of the composition of the vaccines
  No 189 58 30.7 131 69.3 0.002
  Yes 12 9 75.0 3 25.0

Vaccines were developed very fast
  No 194 64 33.0 130 67.0 0.59
  Yes 7 3 42.9 4 57.1

Religious beliefs
  No 200 66 33.0 134 67.0 0.16
  Yes 1 1 100 0 0.0

COVID-19 does not exist
  No 200 66 33.0 134 67.0 0.16
  Yes 1 1 100 0 0.0

Conspiracy theories
  No 194 63 32.5 131 67.5 0.17
  Yes 7 4 57.1 3 42.9

I do not need the vaccine because I have a low risk of contagion
  No 200 66 33.0 134 67.0 0.16
  Yes 1 1 100 0 0.0

I do not have reasons for hesitancy
  No 72 32 44.4 40 55.6 0.01
  Yes 129 35 27.1 94 72.9
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population [20], similar to the percentage of patients in 
our study who had not received any vaccine dose against 
COVID-19. Finally, a later survey conducted among 
healthy adults and adults with chronic diseases in Mexico 
City (December 2021) found that 10.3% of adults with 
chronic diseases were not vaccinated against COVID-19 
[21]. Therefore, patients with cancer undergoing active 
cancer treatment in our center appear to be less reluctant 
to COVID-19 vaccination than expected.

Patients with cancer have been described to be more hes-
itant to undergo COVID-19 vaccination, as demonstrated 
by a global population-based study exploring factors asso-
ciated with vaccination intention against COVID-19, which 
showed that more patients with a history of cancer in the 
past 5 years were unwilling to receive vaccination against 
COVID-19 (61%) vs those without a history of cancer 
(14%) [22]. A meta-analysis on COVID-19 vaccine accept-
ance and hesitancy among patients with cancer, including 
29 studies, found a pooled prevalence of vaccine accept-
ance of 59% and a pooled prevalence of vaccine hesitancy 
due to fear of vaccine-related side-effects of 53% [11]. 
However, adequate vaccination rates against COVID-19 in 
our study reached 67%, similar to the reported prevalence 
of adequate vaccination against COVID-19 among patients 
with cancer in a large cross-sectional study in Bosnia and 
Herzegovina (64%) [23]. Thus, factors associated with 
acceptance or hesitance to vaccination against COVID-19 
may vary across different populations.

In our survey, older age increased the likelihood of 
having an adequate vaccination status (≥ 3 doses) against 
COVID-19. Likewise, older age has been repeatedly 
associated with a higher likelihood of vaccine accept-
ance among patients with cancer in other studies [12, 14, 
15, 23–32]. Interestingly, a single-center study in France 
evaluating acceptance rate of COVID-19 vaccination 

and vaccine safety among older patients with cancer 
(≥ 70 years) conducted in January 2021 found a vaccine 
acceptance rate of 82.6% and an adequate vaccination 
rate (2 doses) reached 75.3% [33]. These results suggest 
older age is a predictive factor for adequate vaccination 
against COVID-19 among patients with cancer. Further-
more, positive attitudes towards COVID-19 vaccines 
have also been associated with higher acceptance of 
COVID-19 vaccination in patients with cancer in other 
studies [26, 28–30, 34–37]. In our survey, positive atti-
tudes, such as believing that COVID-19 vaccines are safe 
in patients with cancer also increased the likelihood of 
having an adequate vaccination status (≥ 3 doses). These 
findings highlight the importance of positive attitudes 
with actually undergoing vaccination against COVID-19 
in patients under active cancer treatment.

Finally, sources on COVID-19 information may play 
an important role in acceptance or resistance to COVID-
19 vaccination. As in our study, mass media has been 
reported as the main source of information on COVID-
19 among patients with cancer in previous studies [35, 
38, 39]. Contrary to our results, in a study by Lazar 
et al. among patients with cancer, more unvaccinated 
as compared to vaccinated patients used mass media as 
their main source of information on COVID-19 (72.4% 
vs. 29.7%, respectively) [27]. Notably, some evidence 
suggests that patients with cancer were more likely to 
accept COVID-19 vaccination if they were advised to 
receive it by their oncologists [12, 15, 23–25, 27, 30, 
37]. However, only 5% of patients in our study reported 
healthcare professionals as their main source of informa-
tion on COVID-19. Despite the importance of medical 
oncologists in promoting COVID-19 vaccine acceptance 
among patients with cancer in other regions, in our center 
vaccine acceptance was mainly driven by mass media. 

Table 4  Multivariate analysis 
on factors increasing the 
likelihood of adequate COVID-
19 vaccination

Factors Odds ratio 95% Confidence 
interval

p

Aged ≥ 60 years 3.77 1.87–7.60  < 0.01
Uses mass media as main source for information on 

COVID-19
2.55 1.03–6.33 0.04

Uses social media as main source for information on 
COVID-19

0.85 0.35–2.04 0.71

Agrees vaccination against COVID-19 should be manda-
tory

1.69 0.73–3.89 0.22

Agrees vaccination against COVID-19 is safe in patients 
undergoing active cancer treatment

3.11 1.52–6.36  < 0.01

Not afraid of side effects of the vaccines against COVID-19 1.60 0.77–3.34 0.21
Not afraid of the composition of the vaccines against 

COVID-19
5.10 1.12–23.3 0.04
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This reflects a less important role of attending physi-
cians in guiding patients’ attitudes and behaviors toward 
COVID-19 vaccination in our center. Transforming the 
role of healthcare professionals as pivotal sources of 
information on COVID-19 may help patients doubting/
refusing to accept vaccination, especially patients under-
going active cancer treatment at high risk of complica-
tions from COVID-19 infection.

Our study has some limitations. First, as our study was 
conducted in a single center, the results obtained by this 
survey might not portray the vaccination rate and attitudes of 
the general population of patients undergoing active cancer 
treatment in Mexico. Second, data on efficacy and safety 
as perceived by patients, including short- and long-term 
adverse events, post-vaccine COVID-19 infection, COVID-
19 infection severity, other COVID-19-related complica-
tions, and death, were not assessed by this survey. Third, 
vaccination status was not confirmed by vaccine certificates; 
therefore, results regarding vaccination status and attitudes 
towards COVID-19 vaccines may not be representative of 
real life, as patients may have exhibited a response bias, 
modifying their answers in response to their awareness 
of being evaluated. Nevertheless, our study has several 
strengths. A wide range of patients were included regarding 
age (19–92 years), place of residence, and various tumor 
types. Also, our survey assessed actual vaccination status 
and attitudes rather than willingness to accept or refuse 
COVID-19 vaccines, as in most previously reported stud-
ies. Finally, we evaluated the prevalence of patients with 
adequate COVID-19 vaccination status, defined as primary 
vaccination series plus at least one booster dose, which indi-
rectly measures adherence to the WHO’s recommendations 
on COVID-19 vaccination [18].

Conclusions

The results of our study show high rates of COVID-19 vac-
cination and positive attitudes towards COVID-19 vaccines 
with a significant proportion of patients undergoing active 
cancer treatment with adequate vaccination status (≥ 3 doses) 
in a referral  center in Mexico. Older age, use of mass media 
as main source of COVID-19 information, and belief that vac-
cines against COVID-19 are safe among patients with cancer 
were positively associated with a higher likelihood of ade-
quate COVID-19 vaccination status. However, a small propor-
tion of patients remain reluctant and unvaccinated due primar-
ily to fear or potential side effects associated with COVID-19 
vaccines. Information regarding the safety of vaccines against 
COVID-19 provided by attending healthcare professionals, 
especially by treating oncologists, may help reach a complete 
COVID-19 vaccination rate in this population.
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