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Abstract

Objective: To identify barriers and enablers to COVID-19 vaccination in renal trans-
plant recipients who are undecided about vaccination.

Methods: An online survey was distributed to 876 adult kidney transplant recipients
at a tertiary referral service, who had not been vaccinated against COVID-19. The sur-
vey assessed willingness to be vaccinated, attitudes toward COVID-19 vaccines, and
barriers and enablers to proceeding with vaccination.

Results: The survey response rate was 54% (473/876). Three hundred and forty-six
(73.1%) participants planned to receive vaccination (yes group), 105 (22.2%) were
undecided, and 22 (4.7%) refused vaccination. The undecided group were younger but
were not different in other demographic characteristics to the yes group. The unde-
cided group were less positive toward (34.29% vs. 91.3%, p < .001) and more con-
cerned about (93.3% vs. 25.1%, p < .001) vaccination than the yes group. Their con-
cerns related to vaccine safety (including harm to their transplant), poor efficacy, and a
lack of rigorous testing in transplant recipients. Undecided recipients had received less
vaccine-specific information from medical specialists than the yes group. Most unde-
cided participants (95.1%) were willing to proceed with vaccination with appropriate
supports. The most desired supports were information and a recommendation to pro-
ceed with vaccination from their treating transplant specialist and team.
Conclusion(s): Concerns about vaccine safety (including harm to transplant), poor vac-
cine efficacy, and lack of rigorous testing were barriers to vaccine uptake. Most unde-
cided recipients would proceed with vaccination with specific recommendations and
vaccine information provided by their transplant specialist/team. These simple inter-

ventions can be readily implemented to optimize vaccine uptake.
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1 | INTRODUCTION

Vaccine hesitancy is defined by the World Health Organization (WHO)
as a ‘delay in acceptance or refusal of vaccines despite availability of
vaccination services, and was declared by the organization to be one
of the top 10 global threats to health in 2019.22 The current COVID-
19 pandemic has amplified the significance of vaccine hesitancy as
improving national and global health and economic status relies heav-
ily on high vaccine uptake. The emergence of COVID-19 variants with
enhanced transmissibility (such as delta variant) has highlighted the
need to vaccinate populations comprehensively and quickly.

At the time of this study, the vaccination program in Australia had
just commenced, however, by September 29, 2021, 52.6% of the Aus-
tralian population aged 16 had been double vaccinated.?

Solid organ transplant recipients (SOTR) are at risk of severe dis-
ease and high mortality from COVID-19 but the data are unfold-
ing and complicated.*> Earlier observational studies reported a much
higher mortality rate in transplant recipients with COVID-19 infec-
tion compared to the general population.®~® However, several stud-
ies have suggested that short-term mortality in SOTR from COVID-
19 is similar to immunocompetent patients, with the postulated rea-
son being protection by blunting of the immune responses due to
chronic immunosuppression.* There are emerging reports that cer-
tain subgroups of SOTR may face worse outcomes in terms of greater
morbidity.*

Responses to COVID-19 vaccination are diminished in SOTR com-
pared with immunocompetent adults.” It is possible that vaccina-
tion may still offer some protection against severe COVID-19 despite
incomplete humoral responses and vaccination is widely recom-
mended for transplant recipients.*

Vaccine hesitancy needs to be addressed for SOTR for both their
own protection from severe COVID-19 but additionally, increased
and prolonged viral shedding seen in transplant recipients and other
immunosuppressed cohorts increases the risk of viral transmission and
development of viral variants.10-12

Hesitancy to COVID-19 vaccination in Australia was recently esti-
mated to be 36% of the general population.®> Complacency about the
perceived threat of the vaccine-preventable disease, inconvenience
associated with vaccine access, vaccine misinformation, and lack of
confidence in the vaccine and public health officials have impacted
vaccine uptake in general.21* As transplant recipients were excluded
from the major vaccine trials, transplant recipients may be uncertain
about vaccine safety, potentially increasing hesitancy.’>~1” Vaccine
hesitant populations are comprised of a larger undecided group and a
smaller outright refusal group. Those who refuse have firmly held views
which are largely unamenable to change while the undecided group
are potentially open to vaccination.® A recent population-based study
of COVID-19 vaccine hesitancy found that education that addressed
the individual risk-benefit balance of COVID-19 vaccination was more
effective at reducing hesitancy than addressing the collective benefits
of vaccination or seriousness of the pandemic.'?

Understanding the complex and multifactorial reasons behind vac-
cine hesitancy in SOTR and channeling resources to address these is

crucial to optimize uptake. We sought to assess understanding, atti-
tudes, and hesitancy to COVID-19 vaccination in kidney transplant
recipients. We focused on those who were undecided about vaccina-
tion in order to identify barriers and enablers of vaccine acceptance
that can be addressed to optimize vaccine coverage in this susceptible
population.

2 | PATIENTS AND METHODS

2.1 | Study design and population

We conducted a cross-sectional survey of kidney and kidney/pancreas
transplant recipients at Monash Health, a tertiary referral center in
Victoria, Australia. Monash Health is a 1500-bed academic health ser-
vice that performs approximately 100 transplants annually, comprised
of approximately 85 kidney and 15 simultaneous pancreas and kid-
ney (SPK) transplants. At the time of the survey, we were providing
ongoing care for 978 prevalent transplant recipients of whom 868
were kidney transplant recipients and 110 were SPK transplant recip-
ients. All prevalent adult (age >18 years) transplant recipients for
whom Monash Health was providing ongoing care were eligible to par-
ticipate if they had not yet received COVID-19 vaccination. In Aus-
tralia, most transplant recipients were deemed eligible for COVID-
19 vaccination as of March 22, 2021 (classed as Category 1b). Of
our transplant cohort, only 12 had received COVID-19 vaccination
when the study commenced, due to their early eligibility as quaran-
tine/frontline/healthcare/aged care workers (Category 1a). The survey
was delivered electronically to all transplant recipients for whom we
were able to obtain valid email addresses prior to study commence-
ment (876 of 978 (90%)). Reminder emails were sent twice to sur-
vey nonresponders to increase the response rate. The survey was not
delivered by any other means. At the time of the survey, there had
not been any systematic education regarding the vaccine provided to
transplant recipients by Monash Health. The study took place over 2
weeks (March 17 to April 1, 2021) and was approved by the human
research ethics committee of Monash Health (Project number: RES-
21-0000-148Q-74425).

2.2 | Survey and data collection
The survey was adapted from a survey designed to examine vaccine
hesitancy in rheumatic disease.?? The investigators adapted the survey
questions to be relevant to transplant recipients while ensuring they
incorporated the three main domains of vaccine hesitancy determi-
nants (confidence, complacency, and convenience), and the identified
barriers and enablers to vaccine acceptance as specified by the WHO’s
SAGE vaccine hesitancy working group.?

Questions were presented in yes/no, multiple choice, and 5-point
Likert scale formats and assessed participant demographic and clini-
cal characteristics, intention to receive vaccination, vaccine attitudes

and understanding, information sources, and barriers and enablers of
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vaccination. Questions pertaining to barriers and enablers addressed
the undecided cohort only. Free text fields were available for partic-
ipants to express their thoughts in more detail. All responses were
anonymous.

2.3 | Definitions

Participants were categorized into three groups by intention to receive
vaccination: yes (planning to have vaccination), undecided (unsure
if will have vaccination), and no (planning not to have vaccination).
Because our study was interested in contrasts to vaccine uptake in
undecided individuals to those in the yes group, those refusing vacci-

nation (no group) were not further considered.

2.4 | Statistical analysis

Categorical variables were summarized using frequency and percent-
age. Continuous variables were summarized using mean and standard
deviation (SD) or median and interquartile range (IQR) as appropriate.
Comparisons of proportions between the yes and undecided groups
were made using Pearson’s Chi-squared test. Comparison of two inde-
pendent samples used the Student’s t-test. For ordered responses the
Cochrane-Armitage test for trend was used. Finally, for two-way com-
parisons of multiple responses, p-values were adjusted for multiple
testing (Bonferroni method). Analyses were conducted using Stata ver-
sion 16 (StataCorp., College Station, TX, USA).

3 | RESULTS

3.1 | Study participants

Of the 876 surveys sent, 473 were returned giving a response rate of
54%. Of the 37 survey questions, 33 had five or less missing responses.
Three questions had eight missing responses and one question had 17
missing responses. All results shown are the proportion of the number
of responses received for each question.

Comparison of the characteristics of participants categorized by the
yes (would have vaccination) group (n = 346) and undecided group
(n = 105) is presented in Table 1. The two groups were largely sim-
ilar except for age where the undecided group were younger (mean
age 54.7 years, SD 12.5) than the yes group (58.5 years, SD 12.1,
p = .01), and the yes group were more likely to have been vacci-
nated to influenza in the preceding year (n = 303, 87.6% vs. n = 82,
78.1%, respectively, p = .02). No participant had previously contracted
COVID-19 infection while three had prior contact with a confirmed
COVID-19 positive case (one in the yes group and two in the undecided
group).

Twenty-two participants (4.7% of the returned surveys) responded
that they would not have the vaccine (refusal) and are not considered

further. For completeness however, relative to the other two groups

TABLE 1 Participant characteristics according to yes and
undecided groups
Undecided

Demographic categories Yes (n=346) (n=105) p-Value
Female 208 (60.6) 57 (54.3) .25
Age 58.53(12.09) 54.70(12.49) .01
Transplant vintage .51

2011-2021 232(68.4) 71(68.3)

2001-2010 74(21.8) 21(20.2)

1991-2000 28(8.3) 8(7.7)

1976-1990 5(1.5) 4(3.9)
Immunosuppression

Mycophenolate 289 (83.5) 82(78.1) .20

Tacrolimus 297 (85.8) 91(86.7) .83

Prednisolone 286 (82.7) 80(76.2) .14

Azathioprine 33(9.5) 13(12.4) 40

Cyclosporine 36(10.4) 9(8.6) .58

mtor inhibitor? 13(3.8) 1(12) .15
Medical comorbidities

Cardiovascular disease 58 (16.8) 16 (15.2) 71

Hypertension 205 (59.3) 63 (60) .89

Chronic lung disease 19 (5.5) 6(5.7) .93

Diabetes mellitus 99(28.6) 28(26.7) .70
Past influenza vaccination 303 (87.6) 82(78.1) .02
Highest level of education .63

Primary school 8(2.3) 2(1.9)

High school 118(34.3) 45 (43.3)

Certificate 58(16.9) 15(14.4)

Diploma 64(18.6) 14 (13.5)

Bachelor’s degree 58(16.9) 18(17.3)

Postgraduate degree 38(11.1) 10(9.6)
Occupation .06

Student 3(0.9) 1(1)

Employed 141(41.2) 42 (40)

Unemployed 43(12.6) 24(22.9)

Retired 155 (45.3) 38(36.2)

Note: Data are presented as mean (standard deviation) for continuous mea-
sures, and n (%) for categorical measures.

2mtor inhibitor: mammalian target of rapamycin Inhibitor.

they were on average younger (47.5 years, SD 15.0), more likely to be a
student or unemployed and less likely to have received other vaccines
previously, but were not different in terms of gender ratio, education
level, and medical comorbidities.

3.2 | Attitudes to COVID-19 vaccination

While the two groups expressed similar levels of concern about their

risk of contracting COVID-19 (Figure S1) there were differences in
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FIGURE 1 Attitudes toward the COVID-19 vaccine by vaccine
intention group

their attitudes to vaccination. The majority of the yes group had posi-
tive feelings and felt relieved (n = 314, 91%) that the vaccine was avail-
able compared to 34.3% (n = 36) and 51.5% (n = 53), respectively, in the
undecided group (p < .001 for both). Likewise, 98 (93.3%) of the unde-
cided group had concerns about vaccination compared with 86 (25.1%)
in the yes group (p <.001) (Figure 1). Overall, the yes group were over-
whelmingly in favor of receiving both the influenza and COVID-19 vac-
cinations (n = 338, 98.8%). Just over half (n = 51, 55.4%) of the unde-
cided participants were willing to have influenza vaccination but not
COVID-19 vaccination while 35.9% (n = 33) were prepared to have

both and 8.7% (n = 8) would not commit to either.

3.3 | Vaccine knowledge by vaccination intention
Agreement with various aspects of vaccine knowledge is presented in
Figure 2. Participants in the yes group were more likely to agree that
the vaccines were effective and safe as well as being less concerned
about vaccine side effects than the undecided group (p < .001 for all).
Despite opting to have vaccination, 127 (36.8%) participants in the yes
group agreed that they had concerns that vaccination could cause harm
to their transplant. This concern was even more prevalent in the unde-
cided group (n =78, 75%, p < .001). One-third of the yes group agreed
that there had been insufficient vaccine testing (n = 109, 31.5%) com-
pared to 76% (n = 79) of the undecided group (p <.001).

Agreement between the two groups was similar regarding prefer-
ence in the choice of vaccine as well as knowledge regarding when and
where to get vaccinated.

When asked specifically about where they anticipated having the
vaccine, most recipients from the yes and undecided groups preferred
to have the vaccine at the hospital transplant or vaccination clinic
(n =221, 63.9% and n = 52, 51%, respectively, p = .10) while most of
the remainder were unsure (n = 105, 30.4% and n = 44, 43.1%, respec-
tively).

3.4 | Vaccine information by vaccination intention
The majority of participants in both groups had received some form of
vaccine-specific information (n = 240, 71% vs. n = 69, 65.7% yes ver-
sus undecided groups, respectively, p = .30). More than 67% (n = 232)
of the yes group agreed that they had received enough vaccine infor-
mation compared with just 26.2% (n = 27) in the undecided group
(b <.001).

Kidney/other medical specialist (n = 237, 60.6%), news services
(n = 164, 41.9%), and government sources (n = 144, 36.8%) were the
most common sources of vaccine information cited by participants
(Figure S2). Compared to the undecided group, the yes group were
more likely to have received vaccine-specific information from their
nephrologist/other medical specialist (n = 189, 54.6% vs.n= 38, 36.2%,
p=.007). There were no significant differences in information obtained

from other sources.

3.5 | Vaccination and other infection prevention
strategies

Prior to vaccine availability, most participants from the yes and unde-
cided groups practiced social distancing (n = 318 (91.9%) vs. n = 93
(88.6%), p = .3), mask wearing (n = 329 (95.1%) vs. n = 98 (93.3%),
p=.48),and hand hygiene (n =336 (97.1%) vs.n=101(96.2%),p = .63).

Participants were asked to rate the efficacy of vaccination and other
infection prevention strategies to reduce the risk of contracting and
transmitting COVID-19 from 1 (least effective) to 5 (most effective).
Results are presented in Figure 3. Of the total cohort, 318 (68.4%) par-
ticipants rated vaccination as effective (score of 4 or 5), while hand
washing, social distancing, mask wearing, and the combination of these
three measures were consistently rated as more effective at 85.4%,
82.8%,77.9%, and 92.8%, respectively.

In general, a significantly lower proportion in the undecided group
rated the nonvaccination approaches as effective compared with the
yes group (Figure 3), all p-values < .05. However, the most marked dif-
ference between groups related to vaccination, with only 31% (n = 31)
of the undecided group rating it 4 or 5 compared to 81.9% (n = 281) of
yes group, p <.001.

3.6 | Enablers and barriers to vaccination

Undecided participants were asked about barriers and enablers to vac-
cination (Figure 4). The main perceived barrier to vaccine uptake was
vaccine safety (n = 84, 80%) with concerns largely relating to the
COVID-19 vaccine and/or their transplant. The second most frequent
barrier was a lack of knowledge about the vaccines (n = 66, 62.9%),
while concern about poor vaccine efficacy in the transplant population
(n=43,41%) was also common. Other potential barriers to vaccination
such as a perceived low risk of COVID-19 infection (3.2%), presence of

medical comorbidities (4.6%), a dislike of injections (2.7%), not knowing
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FIGURE 3 Percent perceived efficacy of COVID-19 infection prevention methods by vaccination intention. Combination = mask
wearing + hand washing + social distancing

where to get vaccinated (5.7%), inconvenience of travel (0%), and fear

of allergic reactions (1.4%) were not a major concern for most partici-

pants.

Vaccine-specific information provided by their kidney special-

ist/transplant team (n = 70, 66.7%), recommendations to have vacci-

nation by their kidney specialist/transplant team (n = 61, 58.1%), and a
transplant clinic consultation (n = 30, 28.6%) were identified as impor-
tant factors to increase the likelihood of vaccine acceptance. A smaller
proportion (n = 8, 7.6%) felt that information from their general practi-

tioner would be beneficial. Only four (3.8%) undecided participants felt
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FIGURE 4 Barriers and enablers of COVID-19 vaccine acceptance in undecided recipients (% per category)

that no additional supports would change their minds regarding vacci-

nation.

4 | DISCUSSION

Vaccine hesitancy is a growing concern that undermines national and
global efforts to control the COVID-19 pandemic. We present emerg-
ing data regarding COVID-19 vaccine attitudes and intentions in a
large kidney transplant cohort. The major finding from this study is
substantial vaccine hesitancy, primarily comprised of vaccination unde-
cided individuals. Although undecided transplant recipients felt less
positive and more concerned about COVID-19 vaccines, more than
95% were open to vaccination given appropriate supports.

In international studies in the general population, vaccine hesitancy
has ranged from 3% to 41.1%.21-23 A recent Australian survey found
36% of the population were vaccine hesitant.!3 There is limited data on
international COVID-19 vaccine hesitancy in transplant populations.
Two studies of US cohorts report vaccine hesitancy rates in SOTR to
be 34% and 49%.2425 By comparison, we found 26.9% to be hesitant
with 83% of those, undecided rather than outright refusers. While this
is lower than the general Australian population and the reported solid
organ transplant cohorts in the United States, it remains very concern-
ing considering the substantially increased risk of infection and death
inimmunosuppressed individuals.

Since declaration of the pandemic, the comparatively lower total
COVID-19 cases and deaths in Australia has likely contributed signif-
icantly to the higher vaccine hesitancy and lower vaccination rates.2®
By contrast countries with higher infection rates such as the United

States, United Kingdom, Canada, Israel, Spain, and Italy along with

many other countries (predominantly in Europe) have higher total pop-
ulation vaccination rates.2® Irrespective of local case numbers and out-
break status, in order to achieve control over the far-reaching health,
psychosocial and economic impacts of COVID-19 it is critical that we
continue to assess and address vaccine hesitancy, particularly in the
low uptake countries and vulnerable subpopulations.

Similar to previous studies, younger age was associated with vac-
cine hesitancy, however we did not find an association with female
gender, employment status, or education levels.21:2728 Additionally,
poor uptake of other vaccines has been reported to correlate with
current vaccine hesitancy.2%2% Among COVID-19 vaccine-undecided
transplant recipients in the current study, most had received influenza
vaccination in previous years and planned to do so again, revealing a
lack of anti-vaccine sentiments but rather concerns specific to COVID-
19 vaccination.

Three categories of vaccine hesitancy determinants: complacency,
convenience, and confidence are described by the WHO.24 Compla-
cency and convenience were not significant factors affecting vaccine
uptake in this cohort. Participants were highly concerned about the risk
of COVID-19 infection and did not find logistical issues a barrier. Con-
fidence, however, was the significant factor, particularly in the unde-
cided group. Like the general population, this chiefly related to con-
cerns about safety, including a perceived lack of rigorous vaccine test-
ing and a perception of poor efficacy. Specific to transplant recipients
was concern regarding harm to their transplant, including transplant
rejection. A large proportion of the nonhesitant group also had con-
cerns about side effects and harm to their transplant, underlining the
importance of addressing this specific issue in transplant recipients.

Poor vaccine efficacy was a significant barrier to vaccine uptake,

which coupled with the perceived risk of harm threatens to sway the
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perceived risk-benefit balance against vaccine acceptance in the unde-
cided cohort.

Some of the concerns expressed, pertaining to harm and poor vac-
cine efficacy were valid at the time of the survey given the lack of
trial data involving transplant recipients and many preliminary stud-
ies showing reduced humoral and cellular vaccine responses in trans-
plant recipients.”3132 Promising evidence of improved sero-responses
through booster doses may help alleviate efficacy concerns.3334
With respect to harm, reassuringly, increased adverse immunological
sequalae, including transplant rejection, have not been convincingly
demonstrated following vaccination against other pathogens or thus
far against COVID-19.353¢

Transplant recipients rated mask wearing, social distancing, and
hand hygiene as more effective than vaccination, reinforcing the find-
ing of their lack of confidence in vaccine efficacy. Again, this view may
be accurate if vaccine responses are inadequate in immunosuppressed
populations and data specific to transplant recipients will aid in improv-
ing confidence in vaccination.

A strong and persistent physician recommendation to undergo vac-
cination is reported to be a highly effective method of increasing vac-
cine acceptance.!*37 Undecided participants in this study felt that they
lacked sufficient information regarding COVID-19 vaccination and felt
that information and a recommendation to proceed with vaccination
from their specialist or the transplant team, particularly in a transplant
clinic consultation, would increase their likelihood of proceeding with
vaccination. This implies a desire for tailored information relevant to
their specific medical circumstance delivered by their usual treating
team. We are now addressing this issue to optimize the proportion
of our patients who are vaccinated while encouraging ongoing use of
other infection prevention measures. Finally, in this study, we did not
examine responses from participants who were absolutely against vac-
cination. They represent a small group who are highly resistant to vac-
cination and present a substantial challenge to protect from COVID-19
infection. Further studies are needed to specifically address this group
to determine what interventions or supports might be of use in getting

them to change their views on vaccination.

5 | LIMITATIONS

Vaccine attitudes and uptake intentions are likely to vary over time
and place, depending on the perceived risk-benefit ratio following the
reporting of side effects and local case rates and outbreaks. The sur-
vey was undertaken prior to age restrictions imposed on access to
the AstraZeneca vaccine in Australia. While the response rate was
very good it is possible that not all subgroups of the target population
were represented given it was only delivered in English and a higher
response rate might have yielded further themes relating to vaccine
hesitancy. As the survey was anonymous, we were unable to define the
characteristics of the nonresponder group to examine this. Addition-
ally, while we did assess employment status and level of education, we
did not collect additional socioeconomic factors, residential remote-

ness, or specific health literacy, which may influence vaccine uptake.

WILEY 122

6 | CONCLUSION

Vaccine hesitancy is a major public health concern, greatly impacting
efforts to achieve herd immunity against COVID-19 and places vul-
nerable populations at greater risk. Undecided transplant recipients
had concerns pertaining to vaccine safety, effectiveness, lack of vac-
cine information, and inadequate vaccine research. Tailored vaccine-
specific information and a recommendation from their specialist or
transplant team were identified as key mechanisms to increase vac-
cine acceptance. The overwhelming majority of the undecided trans-
plant recipients were willing to proceed to vaccination, suggesting that
investing in targeted interventions in this vulnerable population would

likely be highly effective.
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