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Introduction: It is essential to protect cancer patients from contracting COVID-19
through vaccination. A majority of cancer patients are recommended by
international health authorities to take up the vaccines. COVID-19 vaccine refusal
among cancer patients during the pandemic period is under-researched. This
study investigated factors of vaccine refusal based on the Health Belief Model
(HBM).

Methods: A cross-sectional study was conducted among female breast cancer
patients, male/female thyroid cancer patients, and gynecological cancer patients
in Shantou, China from April to August 2022 (n = 1,115). Multinomial logistic
regression analysis adjusted for socio-demographics was conducted to test
factors of COVID-19. Adjusted odds ratios of the two models comparing vaccine
refusal vs. “vaccine non-refusal” and vaccine refusal vs. ever-vaccination were
derived and presented.

Results: Of all the participants, the prevalence of vaccine refusal, “vaccine non-
refusal,” and ever-vaccination was 25.9, 22.2, and 51.8%, respectively. In both
multinomial logistic regression models, significant factors of vaccine refusal
included socio-demographics (age, education level, employment status, monthly
household income, cancer type, duration since cancer diagnosis, current
treatment status) and some vaccine-related HBM (perceived benefits, perceived
barriers, cue to action, and self-efficacy). Perceived severity of COVID-19 was
significant only in the vaccine refusal vs. ever-vaccination model. In neither
model, perceived susceptibility to contract COVID-19 was statistically significant.

Conclusion: About ¥4 of the participants expressed vaccine refusal. Interventions
are warranted. Future longitudinal studies are needed to verify this study’s findings.
Pilot interventions should also be launched to test effectiveness of interventions
modifying the significant HBM factors found in this study.
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Introduction

The COVID-19 pandemic has created global severe disease and
financial burdens (1). The health consequences of COVID-19
infection are particularly serious in some diseased groups (2, 3).
Vaccination is known to be effective in controlling the pandemic (4).
It was estimated that COVID-19 vaccines have averted 19.8 million
deaths in the first year since their rollout (5). In particular, COVID-19
is a threat to cancer patients who are more vulnerable to severe harms
and deaths resulting from COVID-19 than the general population
(6-9). One study reported that among COVID-19 patients, those
suffering from cancer showed a higher fatality rate and a higher risk
of severe complications related to COVID-19 than their counterparts
(7). Nationwide data collected in China also showed that cancer
patients have higher prevalence of COVID-19 infection than the
general population (10). The threat of COVID-19 on cancer patients
prevails. Thus, COVID-19 vaccination in this population is
highly warranted.

In general, perceived safety and perceived efficacy of COVID-19
vaccination are strong determinants of vaccine hesitancy (11, 12). A
study showed that tolerance of COVID-19 vaccination among cancer
patients receiving systematic treatments was indistinguishable from
that of the general population (13). Another study found a similar
incidence of adverse events related to COVID-19 vaccination between
cancer patients and non-patients (14). A prospective multicenter
study revealed that the predominant adverse events of COVID-19
vaccination among cancer patients were mild and self-resolving
reactions of injection site pain and anorexia, suggesting that
COVID-19 vaccines among cancer patients are safe in general (15). In
addition, a large-scale cohort study showed that COVID-19 vaccines
could reduce COVID-19 infection in cancer patients (16). A
randomized clinical trial found that cancer patients aged 80 years and
older were still able to develop serological responses 1 month after
receiving COVID-19 vaccines (17). Thus, there is no evidence that
cancer patients should refrain from vaccination.

In contrast, global health authorities, including those specializing
in oncology, have recommended that cancer patients should be given
a high priority to receive COVID-19 vaccines (18-22). The American
Society of Clinical Oncology and the Vaccination Advisory Committee
of the National Comprehensive Cancer Network recommend that
cancer patients, including those who are active or receiving cancer
treatment, should be prioritized for the COVID-19 vaccine, while
patients who have recently received hematopoietic stem cell
transplantation or chimeric antigen receptor T cell therapy should
postpone vaccination for at least 3 months (23, 24). The European
Society of Cancer Sciences also recommends vaccination among
patients who have finished treatments or who are in stable conditions,

Abbreviations: HBM, Health belief model; COVID-19, Coronavirus 2019; BMI, Body
mass index; RMB, Renminbi; ORu, Univariate odds ratio; Cl, Confidence interval;
ORa, adjusted odds ratio.
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while there are reservations for those under active cancer treatments
(19). According to the “Chinese Expert Consensus on Issues Related
to the Protection, Treatment and Management of Patients with Solid
Tumors during COVID-19 (2022)” (25), patients undergoing
treatments of surgery, radiotherapy, chemotherapy and
immunotherapy and those showing allergy to vaccine components
should suspend or refrain from vaccination, while those on endocrine
therapy and targeted therapy can receive vaccines immediately after
doctor’s evaluations. Thus, vaccination is recommended by the
majority of cancer patients. High vaccination rates have been observed
among cancer patients in countries such as Germany (95%) (26),
Japan (75%) (27), and Canada (86.8%) (28). In many countries, the
prevalence of COVID-19 vaccination in cancer patients was, however,
low or relatively low. For instance, it was 41.8% in
Bosnia and Herzegovina (29), 50.5% in Tunisia (30), 66.0% in Mexico
(31), and 19.5% in Korea (32). Despite the official recommendations,
the prevalence only ranged from 12.6 to 58.8% among cancer patients
in China (33-39).

Inclination toward COVID-19 vaccination has been studied in
various dimensions, including willingness to take up the vaccines (40),
vaccine hesitancy (41), and vaccine refusal (42). Many people had held
an initial ‘wait-and-see’ attitude in response to the uncertainties
regarding COVID-19 vaccination had eventually taken up the
vaccines (43, 44). Vaccine refusal differs from vaccine hesitancy (45).
Instead of considering whether to take up COVID-19 vaccination,
people may hold a firm stance on refusing vaccination under any
circumstances (46). A better understanding of vaccine refusal has
particular importance as its prevalence is critical in determining the
eventual vaccination coverage and a high coverage is required to
achieve community or herd immunity (47). Notably, a dearth of
studies has investigated factors of COVID-19 vaccination behavior
and inclinations among cancer patients. Such information may
facilitate the design of effective health promotion programs. Similar
to other populations, cancer patients’ concerns about the safety and
efficacy of COVID-19 vaccination were negatively associated with
vaccine acceptance (13, 40). Other factors of low vaccine acceptance
included female gender, older age, disease status (32), fear of
interaction between vaccination and treatment effect (30), and a lack
of knowledge about vaccination (33).

Furthermore, it is warranted to understand theory-based factors
of COVID-19 vaccination among cancer patients. The Health Belief
Model (HBM) (48) was used as the theoretical framework in the
present study. It postulates that perceived severity and perceived
susceptibility of the disease (COVID-19 in this case) and perceived
benefits, perceived barriers, self-efficacy, and cue to action related to
the health-related behavior are determinants of the behavior (46, 47,
49-52) [COVID-19 vaccination in this case (53, 54)]. Such HBM
factors can be modified through health promotion and interventions
(55). The HBM constructs were able to predict vaccination behaviors
in the populations (56), such as human papillomavirus vaccines (57),
influenza vaccines (58), and COVID-19 vaccines (59, 60) Notably,
cancer patients’' HBM cognitions related to COVID-19 and COVID-19
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vaccines may differ from those of the general population (13, 42), and
are understudied.

The present study investigated (a) the prevalence of COVID-19
vaccination behavior (i.e., ever-vaccination) and two types of
vaccination inclinations (“vaccine non-refusal” and vaccine refusal)
among four groups of cancer patients in China who had not taken up
COVID-19 vaccination prior to their cancer diagnosis (male and
female thyroid cancer patients, female breast cancer patients and
gynecological cancer patients), and (b) the levels of related HBM
factors. The associations between the HBM factors and vaccine refusal
vs. ever-vaccination/vaccine refusal vs. “vaccine non-refusal” were
tested. In this study, the “vaccine non-refusal” group referred to those
who had neither taken up vaccination nor definitely refusing to take
up COVID-19 vaccination in the future. i.e., they planning or thinking
about whether to be vaccinated. Our literature search could not locate
studies investigating vaccine refusal or applying the HBM to
understand COVID-19 vaccination behavior/inclinations among
cancer patients.

Methods
Study design and participants

A cross-sectional study was conducted among cancer patients in
four major hospitals from April to August 2022 in Shantou city,
China, which is located in Guangdong province in southern China
and has a population of 5.7 million people. The four conveniently
selected hospitals (the Affiliated Cancer Hospital of Shantou
University, the First and the Second Affiliated Hospitals of Shantou
University, and the Shantou Central Hospital) provided medical care
to about 80% of the city’s cancer patients. The inclusion criteria
included: (1) Chinese residents aged >18 years, (2) primary diagnosis
of breast cancer (females only) or thyroid cancer (males and females)
or gynecological cancer (“gynecological cancer” refers to cancers that
specifically originate in the female reproductive organs, including the
cervix, ovaries, uterus, fallopian tubes, vulva, and vagina), and (3)
provision of written informed consent. The exclusion criteria
included: (1) at least one dose of COVID-19 vaccination taken up
prior to cancer diagnosis, (2) multiple primary cancer diagnoses, (3)
terminal cancer conditions, (4) currently or recently under cancer
treatment of palliative care, chemotherapy, radiotherapy, surgery and
immunotherapy, (5) physically unfit for vaccination, and (6)
cognitive impairment.

Two modes of recruitment were implemented. The first one
involved on-site recruitments conducted in the selected hospitals with
the assistance of the clinical staff. Cancer patients visiting the hospitals
for follow-up consultations were screened according to the inclusion/
exclusion criteria. The nurses referred eligible prospective participants
who were fit to take up the vaccines to contact the onsite research staff.
The trained fieldworkers then explained the objectives, content, and
the anonymous nature of the survey to the participants, and
guaranteed to them that refusal to participate in the survey or
termination at any time point would not cause any negative
consequences, nor would affect their rights to use any services. In a
private setting and with written informed consent, the participants
self-administered an anonymous structured questionnaire which took
about 10 min to complete. Upon completion, the investigator collected
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the questionnaires and conducted onsite quality check and sought
clarifications if necessary. Second, a telephone survey was conducted
by trained interviewers to further recruit eligible cancer patients who
had not visited the hospitals during the study period, using patient
records as the sampling frame. With similar inclusion/exclusion
criteria, briefing, and consent procedures, the interviewers obtained
verbal informed consent and administered the telephone survey using
an identical questionnaire. No incentives were given to the
participants. This study was approved by the Ethics Committee of the
Cancer Hospital of Shantou University Medical College, Shantou,
China (Reference Number 2022034).

The initial sample size was 1,303, among which 188 (14.43%) were
excluded due to (a) poor quality (e.g., taking less than 1.5 min to fill
out the questionnaire; n = 24), (b) COVID-19 vaccination prior to
cancer diagnosis (n = 100), and (c) primary cancer diagnoses other
than the breast cancer, thyroid cancer, and gynecological cancers (n =
64). The final effective sample size was 1,115, of whom 412 and 703
were recruited on site and via the telephone survey, respectively.

Measures

The expert panel based the development of the questionnaire on
a comprehensive literature review of COVID-19 vaccination studies
conducted specifically among cancer patients. The literature review
encompassed a wide range of research articles, studies, and
publications that provided valuable insights into the vaccination
experiences, beliefs, and factors influencing vaccination choices in
this specific population (61, 62). While established measures and
questionnaires exist for assessing the HBM components, the decision
to devise new questions was made to ensure the cultural relevance
and appropriateness of the items for the population of cancer patients
in this study. By developing new questions through the expert panel,
we aimed to capture the nuances and context-specific factors that
may influence vaccination decision-making among cancer patients
in our specific setting. A pilot survey was conducted among 10 cancer
patients to assess clarity, readability, and length of the draft
With their feedback, the finalized
the questionnaire.

questionnaire. panel

Background characteristics

(a) Socio-demographic characteristics included age, gender,
monthly income, marital status, education level, number of family
members, and employment status. (b) Body Mass Index [BMI] (kg/
m?) was calculated by using calibrated machines to measure weight
and height (underweight: <18.5 kg/m?* normal: 18.5-23.9 kg/cm?,
overweight: 24.0-27.9 kg/cm?, and obese: >28.0 kg/cm?). (c) Cancer-
related variables included (i) cancer type (female breast cancer, male
thyroid cancer, female thyroid patients, and gynecological cancer
patients), (ii) current treatment status [e.g., endocrine therapy,
targeted therapy, and treatments that would not affect the suitability
of COVID-19 vaccination according to the some official guideline
(25)] (yes/no), and (iii) duration since cancer diagnosis.

COVID-19 vaccination behavior/inclination status

Participants were classified into three categories: (a) the ever-
vaccination group (those who had taken up COVID-19 vaccines after
their cancer diagnosis), (b) the “vaccine non-refusal group,” i.e., those
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who were planning or thinking about whether to take up the vaccines
instead of definitely refusing any COVID-19 vaccination in the future,
and (c) the vaccine refusal group (those who decided that they would
definitely not take up the COVID-19 vaccines in the future). In
addition, groups (b) and (c) were asked about the reasons for not
having taken up the vaccines in a close-ended multi-choice question.

HBM variables

A number of summative scales (see Supplementary Table S1)
were constructed in this study, including (a) the 2-item Perceived
Susceptibility Scale (Cronbach’s alpha = 0.73; range = 0-8; reversed
scores), the 3-item Perceived Severity Scale (Cronbach’s alpha =
0.89; range = 0-12), the 3-item Perceived Benefits Scale (Cronbach’s
alpha = 0.81; range = 0-12), the 3-item Perceived Barriers Scale
(Cronbach’s alpha = 0.81; range = 0-12), the 1-item Self-Efficacy
Scale (range = 0-4). Such scales were assessed by 5-point Likert
scales (0 = strongly disagree to 4 = strongly agree). High scores
represent higher levels of these constructs. “Cue to action” is a
concept within the HBM that refers to a trigger or stimulus that
prompts an individual to take action toward a specific health
behavior. In our research, cue to Action of COVID-19 vaccination
was assessed by asking whether the participants had been suggested
to take up COVID-19 vaccination by their family members, their
friends, doctors/nurses, and members of community or village
committees, respectively (yes/no). An indicator variable was formed
by counting the number of affirmative responses [0 (the reference
group), 1, 2 or above].

Statistical analysis

As the categorical dependent variable of COVID-19 vaccination
status had three groups (i.e., ever-vaccination, “vaccine non-refusal”
and vaccine refusal), multinomial logistic regression analysis was
used to generate two models comparing vaccine refusal vs. ever-
vaccination and vaccine refusal vs. “vaccine non-refusal” (63). As
the focus was put on vaccine refusal, the results of the third
comparison of ‘vaccine non-refusal’ vs. ever-vaccination was
presented in Supplementary Table S2 instead of in the main text.
Univariable and adjusted multinomial logistic regression analyses
were conducted to test the individual factors (i.e., the HBM
variables) of vaccine refusal, both in the absence and presence of
adjustment for the significant background factors, respectively.
Univariate odds ratios (ORu), adjusted odds ratios (ORa), and their
corresponding 95% confidence intervals (Cls) were reported. Data
analyses was conducted by using SPSS 25.0. Two-sided p < 0.05 was
considered statistically significant.

Results
Descriptive statistics

The results are shown in Table 1. The majority (95.2%) of the
participants was currently married; 19.9% had received an
education level of college or above; 43.5% had had a full-time job;
35.2% had had five or more family members; 56.7% had had a
monthly household income of >6,000 RMB (about 880 USD).
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TABLE 1 Descriptive statistics (n = 1,115).

Variables Count Proportion (%)
Vaccination behavior/inclination status

Vaccine refusal 289 25.9
“Vaccine non-refusal” 248 222
Ever-vaccination 578 51.8
Age group (years)

>50 535 48.0
<50 580 52.0
BMI (kg/m?)

<18.5 52 4.7
<23.9 644 57.8
24 ~279 359 322
>28 60 54
Currently marital status

Not married 54 4.8
Married 1,061 95.2
Educational level

Below college level 893 80.1
College or above 222 19.9
Employment status

Full-time job 485 435
Housewife 333 29.9
Retiree 169 15.2
Unemployed 102 9.1
Others 26 2.3
Number of family members

>5 393 352
3~4 640 57.4
0~2 82 7.4
Monthly household income (RMB)

<6,000 483 43.3
>6,000 632 56.7
Cancer type

Thyroid cancer (male) 41 3.7
Thyroid cancer (female) 159 14.3
Breast cancer (female) 553 49.6
Gynecological cancer 362 325

Currently under treatment (other than palliative care, surgery, radiation,

chemotherapy)

Yes 580 52.0
No 535 48.0
Duration since cancer diagnosis (year)

<1 87 7.8
1-3 544 48.8
3-5 244 21.9
>5 240 21.5

(Continued)
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TABLE 1 (Continued)

Variables Count Proportion (%)
Cue to action indicator (number of types of suggestion)

0 641 57.5

1 226 20.2

2 132 11.8

3 54 4.8

4 62 5.5

BMI, Body Mass Index; RMB, Renminbi.

About half were aged 50 or below (52%). The BMI data showed
that 4.7 and 37.6% were underweight and overweight/obese,
respectively. About half (52%) were currently under cancer
treatments that should not affect vaccination (e.g., endocrine
therapy, oral targeted drugs, Chinese traditional medicine); 21.5%
had had disease duration >5 years since cancer diagnosis.
Regarding the independent variables, the mean scores of the HBM
variables were 2.2 for perceived susceptibility (SD = 1.6, range =
0-8), 6.3 for perceived severity (SD = 2.3, range = 0-12), 8.5 (for
perceived benefit SD = 2.1, range = 0-12), 5.5 for perceived
barrier (SD = 2.8, range = 0-12), and 2.7 for self-efficacy (SD =
1.2, range = 0-12). Regarding the cue to action indicator, 57.5,
20.2, 11.8, 4.8, and 5.5% of the participants had received
suggestions to take up vaccination from 0, 1, 2, 3, and 4 sources
(family members: 21.7%; good friends: 11.6%; doctors/nurses:
neighborhood community committee members: 21.0%. see
Supplementary Table S1).

Prevalence of ever-vaccination, “vaccine
non-refusal,” and vaccine refusal

The prevalence of ever-vaccination, “vaccine non-refusal, and
vaccine refusal was 51.8, 22.2, and 25.9%, respectively. In Table 2, cancer
type (p < 0.001) but not age (p = 0.062) was significantly associated with
vaccination behavior/inclination. The prevalence of ever-vaccination was
presented in an ascending order of 33.3, 65.5, 76.1, 87.8% for the female
breast cancer group, the gynecological cancer group, the female thyroid
cancer group, and the male thyroid cancer group, respectively. In reverse,
the prevalence of vaccine refusal was 33.6, 22.9, 10.7, 7.3% in the four
corresponding groups, respectively (p < 0.001).

10.3389/fpubh.2023.1236376

Reasons for not taking up COVID-19
vaccination after cancer diagnosis

As shown in Table 3, Of the 537 unvaccinated participants, over
10% mentioned the following reasons for not having taken up
COVID-19 vaccination: perceived poor health (51.6%), unknown side
effects of vaccination in cancer patients (36.5%), fear about potential
interactions between COVID-19 vaccines and cancer treatments
(35.0%), recommendations against vaccination given by healthcare
workers (26.8%), perception that cancer was more serious than
COVID-19 (21.2%), perceived stronger side effects in cancer patients
than the general population (17.9%), low perceived risk of COVID-19
infection (17.7%), unsupportive attitude among family members or
friends (12.9%), and logistics issues (11.4%).

Background factors of COVID-19 vaccine
refusal

As shown in Table 4, those aged >50 years (reference group: <50),
having attained an education level lower than college (reference group:
college or above), being currently unemployed (reference group:
others), having breast cancer diagnosis (female) having disease
duration since cancer diagnosis for <1 year or 1-3 years (reference
group >5 years), and being currently under treatment were more
likely than others to report vaccine refusal than ever-vaccination and
only having thyroid cancer diagnosis (both male and female)
(reference group: gynecological cancer) was more likely than others
to report ever-vaccination than vaccine refusal. Similarly, those having
a monthly income <6,000 RMB (reference group: >6,000), breast
cancer (female) or thyroid cancer diagnosis (female) (reference group:
gynecological cancer), duration since cancer diagnosis of <1 year
(reference: >5 years) were more likely than others to belong to the
vaccine refusal group than to the “vaccine non-refusal” group.

Adjusted analysis for the HBM factors of
vaccine refusal

As shown in Table 5, the adjusted models showed that those
participants with stronger perceived severity of COVID-19 (ORa: 1.31,

TABLE 2 COVID-19 vaccination behavior/inclination by age group and cancer type (n = 1,115).

Variables Vaccination behavior/inclination status (%) Chi-square p value
Vaccine refusal = “Vaccine non-refusal” Ever-vaccination

All 289 (25.9) 248 (22.2) 578 (51.8)

Age group (years)

>50 155 (29.0) 119 (22.2) 261 (48.8) 5.54 0.062

<50 134 (23.1) 129 (22.2) 317 (54.7)

Cancer type

Thyroid cancer (male) 3(7.3) 2(4.9) 36 (87.8) 170.77 <0.001

Thyroid cancer (female) 17 (10.7) 21(13.2) 121 (76.1)

Breast cancer (female) 186 (33.6) 183 (33.1) 184 (33.3)

Gynecological cancer 83 (22.9) 42 (11.6) 237 (65.5)

Frontiers in Public Health

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1236376
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Xie etal.

TABLE 3 Reasons for hesitancy in accepting COVID-19 vaccine (n = 537).

10.3389/fpubh.2023.1236376

ltems Factors Count Proportion (%)
A I think I'm in poor health to get vaccinated 277 51.6
B The effect of the vaccine on cancer patients is unknown 196 36.5
c Fear of interaction of COVID-19 vaccine with the active anticancer 188 350

treatment

Healthcare workers do not recommend 144 26.8

COVID-19 is less serious than cancer 114 21.2
F The side effects of vaccination are higher in cancer patients 96 17.9
G I think the risk of contracting COVID-19 is very low 95 17.7
H Family, friends, etc. do not support 69 12.9
I It is inconvenient and difficult to vaccinate COVID-19 vaccine 61 11.4
] I don’t think the COVID-19 vaccines work very well. 55 10.2
K The vaccine is unsafe. 48 8.9
L Other 35 6.5
M None of the surrounding cancer patients have been vaccinated 22 4.1

95% CI: 1.06-1.61), stronger perceived barrier of COVID-19 vaccination
(ORa: 24.84,95% CI: 16.29-37.88), lower perceived benefit of COVID-19
vaccination (ORa: 0.11, 95% CI: 0.08-0.16), and lower self-efficacy
regarding COVID-19 vaccination (ORa: 0.15, 95% CI: 0.12-0.19) were
more likely than those ever-vaccinated to show vaccine refusal. Reversely,
those exposed to stronger cues to action [reference: no suggestion given;
one source (ORa: 0.07, 95% CI: 0.04-0.12), 2—-4 sources (ORa: 0.02, 95%
CI: 0.01-0.04)] were less likely than others exhibit vaccine refusal than
those ever-vaccinated. The same factors were found for the model of
refusal vs. ‘vaccine non-refusal’ except that perceived severity of
COVID-19 was non-significant in this but not the former comparison.

Discussion

This study observed that only about half of the sampled cancer
patients had taken up at least one dose of the COVID-19 vaccines at the
survey time (April to August 2022). Some socio-demographic factors
(e.g., cancer type) of vaccine refusal were identified. It is interesting that
the HBM factors related to the vaccines (perceived benefits, perceived
barriers, cue to action and self-efficacy) were significantly associated with
vaccine refusal in both models (vs. ever-vaccination and vs. “vaccine
non-refusal”). Yet, perceived susceptibility of COVID-19 was not
significant in both models while perceived severity of COVID-19 was
significant in the model of vaccine refusal vs. ever-vaccination but not in
that of vaccine refusal vs. “vaccine non-refusal”

Notably, the prevalence of COVID-19 vaccination in this study
(51.8%) was lower than the concurrent prevalence of vaccination in the
general population in Shantou (>90%) where the study was conducted
during the concurrent time period (64). It was also much lower than that
observed among cancer patients in countries such as Canada, Germany;,
and Japan (26, 27, 65, 66). The vaccination coverage in the sampled cancer
patients was hence sub-optimal and probably inadequate to protect the
cancer patients against COVID-19 infection. Completion of two doses of
vaccination is required for effective protection against COVID-19; such
prevalence must even be lower than that of 1-dose vaccination reported
hereby. Health promotion is greatly warranted.

Frontiers in Public Health

Unvaccinated cancer patients commonly mentioned perceived
poor health (51.6%), unknown side effects of vaccination in cancer
patients (36.5%), fear about potential interactions between
COVID-19 vaccines and cancer treatments (35.0%) as reasons for
not taking up the vaccines. Such findings corroborate other
COVID-19 vaccination studies targeting cancer patients. A Korean
study found a positive correlation between patients’ health and
acceptance of COVID-19 vaccines (67). A Tunisian study showed
that 15.5% of cancer patients refused to take up COVID-19
vaccination as they believed that the vaccines might affect therapeutic
effects (67). Among the Italian cancer patients who refused to take
up the COVID-19 vaccines, 48.1% worried about adverse reactions
and 26.7% were afraid of potential interactions between COVID-19
vaccines and cancer treatments (42, 67). Notably, COVID-19 is still
a health threat to cancer patients, presently and in the future. Thus,
COVID-19 vaccination is warranted. The aforementioned reasons
are specific to cancer patients and are implicative for tailored
interventions. Hence, concerns about side effects and interaction
effects between vaccines and cancer treatments need to be clarified
by health professionals to cancer patients who are suitable for
vaccination. In particular, the local and international official expert
recommendations for vaccination among cancer patients (25) should
be widely disseminated to cancer patients and stakeholders (e.g.,
family members and health professionals) to facilitate informed
vaccination decisions.

Furthermore, about one quarter of the patients did not vaccinate
because they had been advised against vaccination by some health
professionals, even that these patients seemed eligible according to our
It is
uncertain they were aware of the aforementioned guidelines. Several

inclusion/exclusion criteria and conversations/observations.

previous studies have demonstrated that doctors’ recommendation was a
significant predictor of vaccination behaviors (27, 40, 67). The government
should hence ensure both dissemination of those official guidelines about
the exact advices about COVID-19 vaccination given to cancer patients
to all health professionals that doctors would give such recommendations
to oncology patients accordingly. About one fifth of the participants did
not vaccinate as they believed that COVID-19 was less severe than
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TABLE 4 Background factors of vaccine refusal (Univariable multinomial
logistic regression).

Vaccine refusal
vs. “vaccine
non-refusal”

ORu (95% Cl)

Vaccine refusal vs.
ever-vaccination

Variables

ORu (95% ClI)

10.3389/fpubh.2023.1236376

TABLE 5 Adjusted associations between the HBM Variables and
COVID-19 vaccine refusal.

HBM Variables Vaccine refusal
vs. “Vaccine

non-refusal”

ORa (95% Cl)

Vaccine refusal vs.
ever-vaccination

ORa (95% Cl)

Age (years) Perceived susceptibility 0.91 (0.74, 1.13) 0.9 (0.71, 1.15)
>50 1.41 (1.06, 1.87)* 1.25(0.89, 1.76) Perceived severity 1.31 (1.06, 1.61)* 1.06 (0.83, 1.37)
<50 Ref=1.0 Ref=1.0 Perceived benefits 0.11 (0.08, 0.16)** 0.37 (0.27, 0.5)*#*
BMI (kg/m?) Perceived barriers 24.84 (16.29, 37.88) % 1.82 (1.36, 2.45)%:#*
<18.5 0.78 (0.32, 1.94) 0.71 (0.24, 2.05) Cue to Action Indicator (number of sources of suggestion)

<239 0.89 (0.48, 1.66) 0.86 (0.40, 1.83) 2-4 0.02 (0.01, 0.04)*#* 0.34(0.15, 0.82)*
24 ~279 0.87 (0.46, 1.65) 0.97 (0.44, 2.13) 1 0.07 (0.04, 0.12)%#* 0.56 (0.32, 0.95)*
>28 Ref=1.0 Ref=1.0 0 Ref Ref
Current marital status Self-efficacy 0.15 (0.12, 0.19)%#:* 0.47 (0.39, 0.56) %

Not married 1.1 (0.53, 2.25) 0.49 (0.24, 1.03)

Married Ref=1.0 Ref=1.0

Educational level

Below college level 1.52 (1.05, 2.18)* 0.97 (0.61, 1.53)

College or above Ref=1.0 Ref=1.0

Employment status

Full-time job 0.69 (0.25, 1.86) 1.23 (0.40, 3.80)

Housewife 1.49 (0.55, 4.05) 2.12 (0.68, 6.60)
Retiree 1.06 (0.37, 2.99) 0.84 (0.26, 2.69)
Unemployed 3.25(1.10, 9.64)* 1.23 (0.38, 4.00)
Other Ref=1.0 Ref=1.0

Number of family members

>5 1.69 (0.92,3.1) 1.38 (0.69, 2.78)
3~4 1.18 (0.65, 2.12) 1.42 (0.71, 2.82)
0~2 Ref=1.0 Ref=1.0

Monthly household income (RMB)

<6,000 0.84 (0.63, 1.12) 0.68 (0.49, 0.97)*
>6,000 Ref=1.0 Ref=1.0
Cancer type

Thyroid cancer (male) 0.24 (0.07, 0.79)* 0.76 (0.12, 4.72)

Thyroid cancer (female) 0.40 (0.23,0.71)* 0.41 (0.20, 0.86)*

Breast cancer (female) 2.89 (2.09, 3.99)%#:* 0.51 (0.34, 0.79)*

Gynecological cancer Ref=1.0 Ref=1.0

Duration since cancer diagnosis (year)

<1 4.34 (2.27, 8.28)*** 0.49 (0.25, 0.99)*
1~3 3.27 (2.20, 4.85)*** 0.80 (0.47, 1.36)
3~5 1.25 (0.78, 2.00) 0.91 (0.48, 1.74)
>5 Ref=1.0 Ref=1.0

Current treatment status

Yes 1.78 (1.34, 2.37)%:%:* 0.78 (0.55, 1.10)

No Ref=1.0 Ref=1.0

BMI, Body Mass Index; RMB, Renminbi; ORu, Univariate odds ratio; CI, Confidence
interval; *p < 0.05; **¥p < 0.001.
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These models adjusted for age, current marital status, education level, employment status,
monthly household income, cancer type, duration since cancer diagnosis, current treatment
status. RMB, Renminbi; HBM, Health Belief Model; ORa, adjusted odds ratio; CI,
Confidence interval; *p < 0.05; ***p < 0.001.

COVID-19. Such patients might have under-estimated the severity of
COVID-19 for cancer patients and should be informed about the
consequences of COVID-19 among cancer patients.

Some significant socio-demographic factors of vaccine refusal
have been identified in this study, including older age, lower
educational level, and unemployment status, which was consistent
with previous surveys (32, 40). It is plausible that those of older age
had had stronger concerns over the safety of COVID-19 vaccination
(52) as relevant news and social media often mentioned vaccine-
related deaths in order people (68). Similarly, those of lower socio-
economic status (e.g., lower educational level and unemployment
status) might be older in age and/or less informed about the relatively
high efficacy and low side effect of COVID-19 vaccination among
cancer patients (69), leading to potential vaccine refusal. Health
promotion should target such socio-demographic groups.

Three cancer-related background factors of vaccine refusal were
identified. First, thyroid cancer patients were less likely and female breast
cancer patients were more likely than gynecological cancer patients to
indicate vaccine refusal. The primary site of cancer patients may affect
cancer patients’ vaccination behavior, as it involves different symptoms
and treatment plans. However, some previous studies also showed that
the primary cancer site did not affect patients’ willingness to take up
COVID-19 vaccines (32, 70). Such inconsistent results should
be examined in future studies. Second, disease duration was inversely
associated with vaccine refusal, corroborating a previous multi-center
study (71). The sampled cancer patients have relatively good prognosis.
The sampled patients might regard a longer duration since diagnosis as a
better chance of recovery (72); such patients might hence worry less about
the potential side effects of vaccination on their course of the cancer
disease. Third, those undergoing treatments other than chemotherapy,
radiotherapy and surgery (predominantly endocrinal therapy) were more
likely than those not undergoing any treatment to refuse COVID-19
vaccination, possibly due to worries about potential interactions between
vaccines and those current treatments. Again, clear, consistent, and
transparent information about the suitability of COVID-19 vaccination
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should be provided to cancer patients, especially those of specific cancer
types and undergoing treatments.

The HBM has been partially supported by the data. It is interesting
that all the four constructs related to COVID-19 vaccines (perceived
benefit, perceived barriers, cue to action, and self-efficacy) were
consistently associated with vaccine refusal and in the expected
directions. Although there is a dearth of studies applying the HBM to
look at vaccine refusal among cancer patients, this study’s findings are
consistent with those regarding COVID-19 vaccination behavior (36),
acceptance (73), and hesitancy (54) in general populations. Thus,
health promotion strategies for reducing vaccine refusal may need to
modify such perceptions. A remark for such programs is that the
contents should be closely tailored to cancer patients.

The number of sources of cue to action showed a strong negative
association with vaccine refusal. As only 21.7,26.2, 11.6, and 21.0% of the
participants had received suggestions for COVID-19 vaccination from
family members, health professionals, neighborhood community
members, and friends, respectively, there are rooms for improvement.
Social influences on COVID-19 vaccination hesitancy are well known
(74). As vaccine hesitancy was also common in the general population
(75) and family members are influential in determining health-related
behaviors of cancer patients (44), family members objection for
COVID-19 vaccination among diseased people is expected to be common
and impactful (76-78). It seems that successful vaccine promotion
campaigns targeting cancer patients need to involve patients’ family
members (31, 40). Neighborhood community committee is a special
feature in China. It maintains close contacts with the community residents
to help dealing with their daily problems and disease prevention (79). It
has played an important role in promotion of COVID-19 testing,
prevention, and vaccination (33). As the majority of the participants have
not received supportive suggestions about COVID-19 vaccination from
such committees, improvements could be made. Furthermore, despite
significance and potential effectiveness, about 73.8% has not received any
suggestions regarding COVID-19 vaccination from health professionals,
while 26% had even been advised against vaccination by health
professionals. Again, training and improvements are warranted. Health
professional need to become facilitators instead of barriers of cancer
patients COVID-19 vaccination.

While the vaccine-related perceptions were significantly associated
with vaccine refusal, such was untrue regarding perceptions toward
COVID-19. Unlike other studies conducted in some general populations
(80), perceive susceptibility was not associated with vaccine refusal. It is
plausible that the study was conducted at a time when prevalence of
COVID-19 was very low in Shantou. During the study period, indeed,
zero cases were detected per day in Shantou (81). In addition, cancer
patients were more likely than others to take up preventive measures such
as staying at home (82). Such measures might have lowered their
perceived susceptibility. Perceived severity was significant when
comparing vaccine refusal vs. ever-vaccination but not vs. “vaccine
non-refusal; although in general, this construct was a significant factor of
COVID-19 vaccination behavior/acceptance (80). It suggests that
promotion of perceived severity of COVID-19 might not be effective to
shift the cognitions among the unvaccinated cancer patients from refusal
to ‘non-refusal. This observation may be particularly true when
COVID-19 symptoms become milder in the later phases of the pandemic.
A theoretical contribution of the findings is that some HBM constructs
might have different applications to COVID-19 vaccination in cancer
patients vs. general populations.
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This study has some limitations. First, the selection of cancer types
focused on female breast cancer, gynecological tumors, and thyroid
cancer due to their high prevalence and relatively good prognosis. The
sample was hence unrepresentative of all cancer types. Such selection
may overrepresented female cancer patients. Consequently, this study
did not use sex as an independent background factor of vaccine refusal.
Relatedly, this study excluded male breast cancer patients due to the
small number in the sample (n = 2). Second, this study was cross-
sectional in design, making it unable to determine the causal or
temporal relationships between the independent variables and vaccine
refusal. Third, this study classified the patients into the three categories
of ever-vaccination, “vaccine non-refusal,” and vaccine refusal. Notably,
“vaccine non-refusal” was a relatively heterogeneous group including
those of different stages of change (83) regarding vaccination (e.g.,
contemplation and preparation stages). As few previous studies have
applied the HBM to investigating COVID-19 vaccination among cancer
patients, the instruments were created in this study. As COVID-19
vaccination may be seen as a socially desirable behavior (19), reporting
bias may have occurred. Finally, some variables affecting COVID-19
vaccination in cancer patients may not have been included in this study,
The impact of these factors on vaccination choices in cancer patients
and their potential implications for public health interventions should
be further investigated.

In conclusion, this study reported relatively high prevalence of
vaccine refusal against COVID-19 vaccination and relatively low
prevalence of first-dose vaccination behavior among the four groups
of cancer patients in a Chinese city. It was based on a relatively large
sample size. The associations between the HBM constructs (those
related to health beliefs related to the vaccines) and vaccine refusal (vs.
ever-vaccination and vs. vaccine refusal) were partially supported by
the data. Factors distinguishing vaccine refusal vs. ever-vaccination
and vaccine refusal vs. “vaccine non-refusal” were largely similar.
Future confirmation of the above findings in longitudinal studies are
needed, possibly with an extension to other cancer groups. Pilot
randomized control trials are also warranted to modify the significant
HBM factors to reduce vaccine refusal in cancer patients.
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