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Introduction: Vaccination is a key strategy to limit the impact of the COVID-19 pandemic, among vulnerable
groups such as cancer patients. However, COVID-19 vaccine hesitancy is limiting vaccination uptake in this
population as in others. This study aimed to synthesise the emerging literature on vaccine hesitancy in this
population and in Oncology health professionals, reasons for and factors associated with hesitancy, and in-
terventions that address hesitancy.

Methods: A rapid review was undertaken PubMed, Ovid and Google across all years up to October 2021 for
articles in English, from any country or region, addressing the above issues. Individual case studies, opinion
pieces, commentary articles and conference abstracts were excluded. Article screening, data extraction and bias
assessment were conducted by two authors. A narrative synthesis of the data was undertaken.

Results: Eighteen eligible articles were identified. Reported COVID-19 vaccine hesitancy rates varied from 76.7 %
to 3.9 %, with a mean of 38.4 %. A large international study (n > 20,000) reported a more conservative hesitancy
rate of 19 %. Six broad, common reasons for hesitancy were identified. Oncologist advice was valued by patients.
Discussion: Vaccine hesitancy remains a significant concern in the oncology context. Oncologists are key to
addressing hesitancy and providing tailored advice to cancer patients.

Practice implications: Where possible, patients appreciate personalised, tailored information about vaccination
which addresses its interaction with cancer and its treatment. Education programmes for oncologists to support
effective communication in this context are needed. Webinars and peer-to-peer counselling may be useful but

remain to be proven.

1. Introduction

COVID-19 has posed an immense challenge to health systems
worldwide, causing high mortality and morbidity in the general popu-
lation and workplace stress and burnout in healthcare workers [1]. Some
populations are particularly vulnerable to COVID-19, including cancer
patients whose treatment may leave them immunologically compro-
mised. Individuals with cancer have been shown to have worse clinical
outcomes and increased mortality from COVID-19, particularly those
receiving active treatment and those with advanced cancer [2-5].

The rapid development of vaccines has provided an effective strategy
to combat the lethality and severity of COVID-19, reducing hospital-
isations and relieving pressure on health workers [6]. This has led to a
strong need for information about COVID-19 vaccines specifically in the
context of cancer, from both patients and Oncology health professionals.
However, it is not yet clear how COVID-19 vaccines may interact with
cancer treatment schedules, side-effects and outcomes.

Vaccine hesitancy has led to a proportion of the population
eschewing vaccination, including those with cancer [7]. Multiple factors
have been shown to contribute to COVID-19 vaccine hesitancy,
including concerns about the safety and efficacy of the vaccines, the
process in which the vaccines were developed, and potential in-
teractions between vaccine side-effects and other morbidities [8,9].

It is unclear how cancer patients and Oncology health professionals
are currently communicating and deciding about COVID-19 vaccina-
tion. While there is an emerging literature on vaccine hesitancy in the
cancer context, a synthesis of findings is not yet available.

Thus, the aim of this study was to collate studies on vaccine hesitancy
in the cancer context and synthesise the results. Following consultation
with stakeholders (Oncology staff and consumers) we framed the
following four research questions:

1. Are cancer patients getting vaccinated at the same rate as the general
population?
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2. Is there vaccine hesitancy among health professionals?

. Is there vaccine hesitancy among patients?

4. Is there any evidence regarding strategies to address this vaccine
hesitancy?

w

2. Methods

Due to the immediacy of need for guidance regarding COVID-19
vaccination in the cancer context, we chose to undertake a rapid re-
view of the literature, “a form of knowledge synthesis that accelerates
the process of conducting a traditional systematic review through
streamlining or omitting specific methods to produce evidence for
stakeholders in a resource-efficient manner.” [10]. We followed the
Cochrane Rapid review Interim Recommendations [11] (see Supple-
mentary Table 1).

2.1. Search strategy

A literature search on PubMed and Ovid across all years using the
search terms identified in Table 1 was initially conducted in December
2020, with vaccine related articles extracted from this search. A Google
search was also conducted to identify any grey literature relevant to our
research questions. Following the initial search, a top-up search was
conducted on PubMed, Ovid and Google using the top up search terms
identified in Table 1 to identify any recently published peer-reviewed or
grey literature, up to October 2021. The search strategy was reviewed to
confirm the appropriateness of the search terms across databases.

Articles were eligible for inclusion if they addressed rates of COVID-
19 vaccination or vaccine hesitancy in cancer patients or Oncology
professionals, or strategies to combat vaccine hesitancy in this popula-
tion. Articles were required to be in English. Articles from any country or
region were included. All study designs were eligible, however indi-
vidual case studies, opinion pieces, and commentary articles were
excluded. Identified title and abstracts were screened independently by
two authors (RS and ST) using a standardised application of the eligi-
bility criteria. Full text review was then conducted by one author (PB),
with 55% checked by two others (JS and NB). All included and excluded
articles were reviewed and any discrepancies were discussed amongst
the review team until agreement was reached.

2.2. Data extraction

For studies meeting full inclusion criteria, data were extracted
independently by one author (PB) on a standardised coding sheet, with
55 % checked for accuracy by another (NB). Discrepancies were raised
with the review team with consensus reached through discussion. The
following details were extracted: study title, authors, study design, study
aim(s), sample size and setting, response rate, participants’ age and
gender, details of any interventions implemented and comparison
groups, and outcomes.

Table 1
Initial and subsequent search terms.

Number  Search term

#1 ((COVID-19) OR (SARS-Cov-2) OR (coronavirus))

#2 (vaccine) OR (vaccination)

#3 ((cancer) OR (priority groups) OR (immunocompromised) OR (high-risk))
#5 ((#1) AND (#2) AND (#3))

Top-up search

#1 ((COVID-19) OR (SARS-Cov-2) OR (coronavirus))

#2 (vaccine) OR (vaccination)

#3 ((cancer) OR (priority groups) OR (immunocompromised) OR (high-risk))
#4 (hesitancy) OR (attitudes) OR (acceptance)

#5 ((#1) AND (#2) AND (#3) AND (#4))

Patient Education and Counseling 111 (2023) 107680

2.3. Assessment of study bias

Included studies were appraised for methodological quality by one
author (PB), with 55 % cross-checked by two other authors (JS and NB).
The Mixed-Methods Quality Appraisal Tool (MMAT) [12] was used to
assess for potential bias, as it is applicable to all study types. The MMAT
comprises two general yes/no questions, followed by five study-specific
yes/no questions, resulting in a maximum score of 7. As the literature on
this topic is new, no studies were excluded due to quality; results were,
however, interpreted in light of quality. A summary is presented in
Supplementary File 2.

2.4. Data synthesis

As studies were few and diverse methods and measures were re-
ported, meta-analysis was not possible. A narrative synthesis was
therefore undertaken, following BMJ guidelines [13]. Studies were
sorted into those addressing each research question. For research
questions 1-3, ranges of reported rates (percentages of populations
studied) were determined for vaccine uptake and reported hesitancy.
For research question 4, mean or median group differences, significance
rates and effect sizes were collated for intervention studies. Qualitative
studies were then examined for extracted themes, which were combined
into meta-themes arising across studies. Consistency between quantita-
tive and qualitative findings was explored, and potential reasons for
inconsistency examined.

3. Results

The search yielded 18 articles which satisfied the eligibility criteria.
Four were from USA, two from Poland, two from Mexico, two from
Tunisia, one each from India, Hong Kong and Korea, one was interna-
tional, and the remainder were from single European countries. Only
one study [7] included Australian respondents, however the proportion
of Australian respondents in that sample that were cancer patients
cannot be determined. All but two were cross-sectional studies using
study-developed measures; two were pre-post intervention studies
(evaluating a webinar on the COVID-19 vaccine) [14,15]. Sample sizes
varied from 21,913 [7] to 50 [15], with most studies including people
with heterogenous cancers and many recruiting from single institutions.

The included studies satisfied 0-100 % of quality criteria, with seven
papers scoring 100 %, one paper 0 % and the remainder 60-80 %. The
most common criteria not explicitly met were sample representativeness
and potential bias. Results are presented by research question below.

1. Are cancer patients getting vaccinated at the same rate as the
general population?

We were unable to find any mature published data on how many
cancer patients are receiving the COVID-19 vaccine in Australia or
internationally, thus we were unable to compare their rates with that
of the general population. Several included studies reported interim
vaccination rates (ranging from 4.8 % in an Indian sample [16] to 71
% in a USA sample) [17], however as these were at varied stages of
vaccination implementation, they do not represent final data.

2. Is there hesitation among health professionals?

We have not located any literature that examines whether oncol-
ogists are hesitant in recommending a COVID-19 vaccine for their
patients. Most articles assumed positive vaccine attitudes in health
professionals. A majority of patients (79.1 %) in one study [18] said
their physicians had recommended vaccination.

3. Is there hesitation among patients — any types of cancer spe-
cifically?

COVID-19 vaccine hesitancy rates in patients varied across studies
from 82.1 % in Hong Kong [19] to 7.3 % in a US sample [17] with a
mean of 38.4 % across studies (see Fig. 1). The large international
study (n > 20,000) [7] reported a more conservative hesitancy rate
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Fig. 1. Vaccine hesitancy rates (undecided or against) reported across studies. *Vaccine hesitancy rates were reported for multiple separate cohorts from Tunisia, the
USA, and Poland which are reflected in the numbering.

of 19 %. A substantial number of hesitant patients were unsure or

were waiting to see how other patients fared, before deciding.

However, between 2 % in Ireland [20] and 45 % in Hong Kong [19]

were definitely against or reluctant to accept vaccination (words

used for similar concepts varied in different surveys).

Across studies, many factors were identified that were associated
with COVID-19 vaccine hesitancy or reported by participants to in-
fluence their views on vaccination. A content analysis identified six
main concerns, including about the:

1) efficacy of the vaccine against COVID-19;

2) safety of the vaccine specifically for cancer patients (e.g. concerns
about potential interactions with concomitant cancer treatments,
reducing cancer treatment efficacy or increasing side-effects);

3) safety of the vaccine more generally (e.g. allergic reactions
leading to death, impact on fertility or pregnancy, pain and
fever);

4) effects of the vaccine on the timing (e.g. delays) and delivery of
cancer treatment (e.g. avoiding treatments with large immuno-
suppressive effects);

5) scientific quality of the process and data underpinning the
development of the vaccine; and

6) belief that COVID-19 is benign and will not lead to hospital-
isation.

Less common concerns reported by < 2 % hesitant individuals
were: a fear of needles, allergy to other vaccines, a fear of con-
tracting COVID-19 from the vaccine, concern about payment for
the vaccine, belief in vaccine dilution because of a limited supply,
concern that the vaccine was made of cells from aborted fetuses,
belief that the vaccine would change their DNA or carried a chip
to enable surveillance of the population, belief that they did not
need the vaccination because of their history of SARS-CoV-2
infection, and a preference to prevent with distancing and
masking rather than vaccination.

Lack of faith in the government and/or media was reported to
reduce willingness to vaccinate, playing a significant role in
Tunisian patients’ acceptance of the vaccine [21]. In this study
patients not registered (OR = 5.9, 95 %CI [1.58-8.7]) or not
informed about the national vaccination programme (OR = 5.51,
95 %CI [2.1-7.9]) were more likely to be against vaccination. In a

large international study [7], more conservative political views
(political views aligned with small government and more tradi-
tional social values) were associated with hesitancy, while in the
USA, States with a majority of Republican voters have seen lower
rates of vaccination.

Several studies reported that people with a higher level of
health literacy [19,22]. or education [17] were less hesitant,
perhaps because they were better able to access and understand
the science behind vaccination.

Chun et al [23]. found demographic characteristics (male
gender, older age, influenza vaccination history) were associated
with higher vaccination rates in their Korean sample, perhaps
because these groups felt more at risk of severe COVID-19 disease.
Similarly, in the US [8] older, white, male or urban participants
were more willing to vaccinate. The larger international study [7]
reported that younger female patients were more hesitant,
perhaps because of fertility/pregnancy concerns.

Chun et al [23]. also found disease characteristics (absence of
cancer recurrence, time since cancer diagnosis over 5 years, and
higher quality of life scores) were associated with higher accep-
tance rates of vaccination. Better performance status was also
associated with greater willingness to vaccinate in an Italian
sample [24], suggesting that those less impacted by cancer were
more able to focus on vaccination or were less concerned about
cancer interactions. Indeed, participants in another study [21]
who thought the vaccine may interfere with treatment efficacy
(OR = 7.28, 95 %CI [2.5-12.32]), or would impact cancer out-
comes (OR = 6.14, 95 %CI [2.27-16.7]), were significantly more
likely to refuse a vaccine.

4. Is there any evidence regarding strategies to address this vac-

cine hesitancy?

Government policies and communication were found to impact
vaccination. Several studies noted changes in attitudes after key
government announcements (e.g., regarding limiting access (or not)
of some groups to the AstraZeneca vaccine due to rare side-effects).
Choice of vaccine also impacted hesitancy with more patients willing
to be vaccinated after the Pfizer vaccine was made available [25]. In
one study, hesitant patients endorsed arguments that could convince
them to proceed, including: more information on efficacy (59.4 %),
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safety (50.3 %), type of vaccine administered (35.2 %), duty for
collective responsibility or return to normalcy (7.4 %) [18]. A sub-
stantial minority (31.6-45.7 %) of patients in several studies [18,21]
supported mandatory vaccination.

Many patients felt inadequately informed about the vaccines, with
several studies documenting low vaccine literacy [22,23]. One study
[19] reported that 45 % of participants responded ‘don’t know’ to all
five knowledge questions posed. Those with more information about
vaccine efficacy were found to be less hesitant [16], and when asked
what would convince them to be vaccinated, 30.3 % of participants in
another study endorsed information and education [16]. Two small
pre-post intervention studies investigated the utility of a webinar for
oncology patients providing information and endorsing vaccination. In
the first [15], significantly reduced hesitation was observed
post-webinar. Of the 11 people who completed both surveys, signifi-
cantly more participants acknowledged COVID-19 vaccines were safe
(45 % v 100 %, p = 0.031), effective (36 % v 91 %, p = 0.031), and
recommended (45 % v 100 %, p = 0.031) for cancer patients, post
-webinar. However, in the second larger study [14] of 105 patients who
completed pre and post webinar surveys, only three people shifted to-
wards more positive vaccination views post-webinar.

Many studies reported patients were seeking expert, personalised
information from their oncologist [26], and were readily persuaded
after a short positive conversation with their oncologist; willingness to
vaccinate was significantly associated with having spoken to an
oncology health professional about vaccination (p < 0.0001) [16], or
being recommended by their oncologist to be vaccinated (OR, 3.29;
95 % CI, 2.27-4.77) [15]. However, in one study [27] while the majority
of patients intending to be vaccinated considered oncologists qualified
to advise patients on vaccination, patients not intending to be vacci-
nated considered personal judgement the main source of reliable in-
formation; thus, oncologist recommendation may be ineffective for a
subset of patients with strong anti-vaccination views. Another study
[14] tested framing approaches (positive focusing on efficacy, negative
focusing on failure rate) and found that more participants said they
would have the vaccine in the positive framing condition.

Finally, one Indian study [16] reported a small number of patients
(2.6 % of the sample) said an improvement in their general wellbeing or
return to their hometown would convince them to be vaccinated. As
depression was found to be associated with hesitancy in another study
[19], this suggests that addressing quality of life and well-being may
decrease hesitancy overall.

4. Discussion and conclusions
4.1. Discussion

This review provides a synthesis of evidence regarding COVID-19
vaccination in oncology patients, identifying 18 articles addressing
this issue, all published in 2021. We found limited evidence on vacci-
nation uptake in oncology patients, thus comparisons of oncology pa-
tients with general populations were not possible. While population-
based data collection linking vaccination to cancer status may be a
future strategy, at this stage, collection of COVID-19 vaccination status
in oncology patients at the local institution level is most likely to yield
accurate data quickly.

While data on actual vaccination rates was limited, most studies
reported rates of hesitancy, with figures widely ranging from 82.1 % ina
Hong Kong sample [19] to 7.3 % in a US sample [17]. Across studies, a
mean of 38.4 % of participants reported hesitancy, although the largest
study by far, with over 20,000 participants from international sources
[7] reported a more conservative hesitancy rate of 19 %. Of the hesitant
groups, between 2 % [20] and 45 % [19] were definitely against or
reluctant to accept vaccination, thus likely to be in the resistant minority
who will remain unvaccinated. Acknowledging that hesitancy will likely
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be impacted by pandemic severity, vaccine safety and efficacy data,
government policies and a host of other factors, these data suggest that
hesitancy remains an important issue likely to impact outcomes for
cancer patients, that will continue to require attention during this and
future pandemics.

As questions were worded somewhat differently in the study-
developed surveys utilised and vaccination accessibility varied across
countries, conclusions about national differences in COVID-19 vacci-
nation hesitancy rates can be made only with caution. However, what is
clear from the included studies, is that individual government policies
and communications impact cancer patients’ views on vaccination.
Furthermore, trust in the government both more broadly and specif-
ically in relation to handling the pandemic, are important in generating
trust in vaccination.

This review identified a wide range of factors commonly impacting
hesitancy in cancer patients. While many of these factors have been
reported in surveys of the general population, several were specific to
the cancer context. Cancer patients were quite reasonably concerned
about potential interactions with concomitant cancer treatments,
reducing cancer treatment efficacy or increasing side-effects, and about
the effects of the vaccine on the timing and delivery of cancer treat-
ments. For example, they were concerned their cancer treatment may be
delayed after vaccination, that treatment side-effects would be exacer-
bated or confused with vaccination side-effects, or that treatments
potentially more effective but with immunosuppressive effects might be
withheld. Patients with poor health literacy or low education were more
hesitant [15], suggesting a need for varied information approaches to
address misinformation. Interventions such as public forums and focus
groups, informational pamphlets in clinics and peer-to-peer counselling
may increase vaccine acceptancy in people with cancer. Addressing
social media may also be required, since many vaccine-hesitant partic-
ipants rely primarily on this information source [28].

Patients looked to their oncologists to provide personalised infor-
mation about vaccination which took into account their cancer situa-
tion. While data are limited on some of these questions, oncologists
could assist by acknowledging these uncertainties, making cancer centre
policies transparent, and discussing vaccination openly with their pa-
tients. Furthermore, as patients with better quality of life and mental
state were more open to vaccination [16,24], optimising supportive care
is likely to be helpful, particularly as lockdown and social distancing
policies have impacted the support available to patients [29]
(acknowledging that the resources of many oncology services have been
stretched to the limit during the pandemic).

We identified almost no information about attitudes and behaviours
of oncologists regarding vaccination. Internationally, many national
vaccination and oncology organisations have recommended COVID-19
vaccination for people with cancer, including those who are immuno-
compromised, since the benefits of vaccination are considered to
outweigh any potential risks. These include bodies such as the Medical
Oncology Group of Australia and the Australian Technical Advisory
Group on Immunisation, the US National Comprehensive Cancer
Network and the European Society for Medical Oncology [30-33].
However, the decision about whether patients receive a COVID-19
vaccine should be made on an individual basis by the person affected
by cancer, in consultation with their healthcare team. Thus, further
research is required to better understand the attitudes of oncologists
towards vaccination, and the approaches they use when discussing
COVID-19 vaccination with their patients.

Limitations of this review include the recency and urgency with
which this literature has emerged. Most studies were cross-sectional,
and utilised study-developed measures. We utilised rapid review
methods, and a systematic review and meta-analysis may be helpful in
the future as the literature develops.



P. Butow et al.

4.2. Conclusions

In conclusion, COVID-19 vaccine hesitancy rates in cancer patients
vary widely across studies but remain high, with on average one in five
patients experiencing hesitancy and most reporting concerns related to
interactions between vaccines and the cancer context.

4.3. Practice implications

Oncologists appear key in providing personalised, tailored informa-
tion to cancer patients about vaccination. Tailored education pro-
grammes and communication skills training for oncologists are likely to
be required to maximise the quality and utility of these discussions. In a
recent qualitative study, many oncologists reported a need for infor-
mation and support when discussing COVID-19 with their patients [34].
While there is little evidence specifically within the cancer context to
guide the content of this training, one study [15] has suggested that
positively framing the effectiveness of vaccination in preventing
COVID-19 infection, reducing severity of disease and reducing trans-
mission is more effective than negative framing (failure rate). Further-
more, the larger vaccination literature contains many useful
evidence-based strategies for vaccination discussions which may be
useful in this context [35].

Webinars for cancer patients and peer-to-peer counselling may be
useful strategies but remain to be proven.
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