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Abstract

Background: People living with chronic kidney disease (CKD) face an increased risk of severe outcomes such as
hospitalization or death from COVID-19. COVID-19 vaccination is a vital approach to mitigate the risk and severity of
infection in patients with CKD. Limited information exists regarding the factors that shape COVID-19 vaccine uptake,
including health information-seeking behavior and perceptions, within the CKD population.

Objective: The objectives were to describe among CKD patients, (1) health information-seeking behavior on COVID-19, (2)
their capacity to comprehend and trust COVID-19 information from different sources, and (3) their perceptions concerning
COVID-19 infection and vaccination.

Design/Setting: Cross-sectional web-based survey administered in British Columbia and Ontario from February 17, 2023,
to April 17,2023.

Participants: Chronic kidney disease G3b-5D patients and kidney transplant recipients (CKD GIT-5T) enrolled in a
longitudinal COVID-19 vaccine serology study.

Methods and Measurements: The survey consisted of a questionnaire that included demographic and clinical data,
perceived susceptibility of contracting COVID-19, the ability to collect, understand, and trust information on COVID-19,
as well as perceptions regarding COVID-19 vaccination. Descriptive statistics were used to present the data with values
expressed as count (%) and chi square tests were performed with a significance level set at P = .05. A content analysis was
performed on one open-ended response regarding respondents’ questions surrounding COVID-19 infection and vaccination.
Results: Among the 902 patients who received the survey via email, 201 completed the survey, resulting in a response
rate of 22%. The median age was 64 years old (IQR 53-74), 48% were male, 51% were university educated, 32% were on
kidney replacement therapies, and 57% had received =5 COVID-19 vaccine doses. 65% of respondents reported that they
had sought out COVID-|9-related information in the last 12 months, with 91% and 84% expressing having understood and
trusted the information they received, respectively. Those with a higher number of COVID-19 vaccine doses were associated
with having sought out (P =.017), comprehended (P < .001), and trusted (P =. 005) COVID-19-related information. Female
sex was associated with expressing more concern about contracting COVID-19 (P = .011). Most respondents strongly
agreed to statements regarding the benefits of COVID-19 vaccination. Respondents’ questions about COVID-19 infection
and vaccination centered on 4 major themes: COVID-19 vaccination strategy, vaccine effectiveness, vaccine safety, and the
impact of COVID-19 infection and vaccination on kidney health.

Limitations: This survey was administered within the Canadian health care context to patients with CKD who had at least
| COVID-19 vaccine dose. Race/ethnicity of participants was not captured.

Conclusions: In this survey of individuals with CKD, COVID-19 information-seeking behavior was high and almost all
respondents understood and trusted the information they received. Perceptions toward the COVID-19 vaccine and booster
were mostly favorable.
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Background

Coronavirus disease 2019 (COVID-19) which is caused by
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has a wide range of clinical manifestations, from
asymptomatic infection to acute respiratory distress syn-
drome and multi-organ dysfunction.!* People living with
chronic kidney disease (CKD), including patients on dialy-
sis or with a kidney transplant, face an increased risk of
infection, hospitalization, and mortality from COVID-19.%
® Given their vulnerability, vaccination is an important
strategy to reduce the risk of severe illness and death from
COVID-19 in patients with CKD.”!® Furthermore, booster
doses are required to combat the emergence of new vari-
ants and the progressive waning of vaccine-induced
immunity.!!-13

Factors that influence the uptake of COVID-19 vaccines
include the perceived risk of getting infected, socio-cultural
determinants, trust in the government or health care system,
as well as individuals’ knowledge, understanding, and per-
ceptions of vaccine safety and efficacy.'*!> Health informa-
tion-seeking behavior (HISB) can be defined as the type and
amount of health-related information sought, the sources uti-
lized, and the specific actions implemented to obtain the
information.'® Health information-seeking behavior plays an
important role in COVID-19 vaccine uptake as individuals
who actively seek out reliable and up-to-date information are
more likely to engage in health protective behavior such as
vaccination.!”!8

Knowledge on HISB and other factors influencing
COVID-19 vaccine uptake in patients with CKD is very
limited. The main objectives of this study were to investi-
gate COVID-19 HISB in patients with CKD, assess their
ability to comprehend and trust COVID-19 information
from diverse sources, and examine their perceptions con-
cerning COVID-19 infection and vaccination.

Methods
Study Design and Participants

This cross-sectional web-based survey was administered in
British Columbia and Ontario between February 17, 2023
and April 17, 2023 to 902 CKD G3b-5D patients and kidney
transplant recipients (CKD G1T-5T) aged =18 years enrolled
in a longitudinal COVID-19 serologic study.!® Research
Electronic Data Capture (REDCap) was used to distribute
this optional survey via email, host it securely, and store the
responses in a de-identified manner. The survey explicitly
stated on its title page that completion indicated consent, and
no compensation for participation was provided.

Survey Contents

This survey consisted of 20-questions organized into 4 sec-
tions, featuring a variety of response formats, including yes/
no/somewhat questions, questions rated using 5-point Likert
scales (1—strongly disagree to 5—strongly agree), and a
single open-ended question (Supplemental File 1). The first
section contained questions that captured demographic data
(age, sex assigned at birth, education level, English reading
difficulty, and place of residence), current kidney disease
treatment (dialysis, transplant, or kidney care clinic), number
of COVID-19 doses received, and perceived susceptibility of
contracting COVID-19. The next section contained ques-
tions that assessed HISB by asking respondents if they had
sought out COVID-19-related information in the last 12
months, the sources they used, and whether they trusted and
understood the information they received. The third section
consisted of questions to evaluate the readability and com-
prehensibility of COVID-19 vaccine knowledge translation
(KT) materials made by the longitudinal COVID-19 serol-
ogy study team that were mailed to participants months prior
to the administration of the survey: FAQ letter (Supplemental
File 2), newsletters (Supplemental File 3), and individual-
ized antibody result letters (Supplemental File 4). The last
section contained questions on perceptions toward COVID-
19 vaccination using a 5-point Likert scale and an open-ended
inquiry to allow respondents to write down any questions
they had regarding COVID-19 infection and vaccination.

Statistical Analysis

Descriptive statistics were used to present the data with val-
ues expressed as count (%). Chi-square analysis was used to
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identify associations between the demographic and clinical
characteristics of patients with CKD and their HISB or per-
ceptions regarding COVID-19, one at a time. The level of
statistical significance was set at P = .05. For questions
scored on a 5-point Likert scale, the frequency distribution of
responses was presented. Two team members independently
analyzed the questions and comments from survey respon-
dents via an inductive content analysis.?

Results

Patient Characteristics

The survey was completed by 201 patients (a 22% response
rate) and only 2 respondents expressed some level of diffi-
culty in reading in English. The median age 64 years old
[IQR 53-74], 48% (96/200) were male, and 51% (102/199)
had received a university degree. Non-dialysis-dependent
patients with CKD treated in kidney care clinics accounted
for 68% (127/188) of survey respondents, 19% (36/188)
were receiving dialysis, 13% (25/188) were kidney trans-
plant recipients. The COVID-19 vaccine uptake among
respondents was high as 86% had received 4 or more
COVID-19 vaccine doses at the time of the survey (Table 1).

COVID-19 Health Information-Seeking Behavior
in Patients With Chronic Kidney Disease

Most respondents, 65% (128/197), reported seeking COVID-
19-related information in the last 12 months, with the major-
ity being female, university graduates, with 5 or more
COVID-19 doses. Those who did not seek out information on
COVID-19 were associated with having received a lower
number of COVID-19 vaccine doses (P = .017). Age, sex,
education, residency, province, and treatment type were
not associated with seeking COVID-19-related information
in univariate comparisons. The predominant sources of
COVID-19 information, 77% (130/170), were official com-
munications from Governments/Health Agencies and Health
Care Professionals. Only 41% (69/170) and 9% (16/170)
expressed using mass media (e.g., radio, TV, news, billboard,
signs, flyers, posters) and social media (e.g., Twitter,
Facebook, Instagram) as a source of information about
COVID-19, respectively. Additional sources utilized by
respondents are detailed in Figure 1.

Comprehension was high as 91% (156/171) expressed
understanding the information they received about COVID-
19 from the sources they identified in the previous question.
Those who did not understand information about COVID-19
were associated with having received a lower number of
COVID-19 vaccine doses (P < .001). Age, sex, education,
treatment type, residency, and province were not associated
with understanding information about COVID-19 in univari-
ate comparisons. Trust in information about COVID-19 was
also high as 84% (144/172) of respondents expressed

Table I. Demographic and Clinical Characteristics.

No. of patients (%) total

Characteristic cohort, N = 201
Age (years)
Median (IQR) 64 (53-74)
Sex
Male 96 (48%)
Female 104 (52%)
Missing I (0.5%)
Education
High school 31 (15.6%)
Trade school 13 (6.5%)
College 53 (26.6%)
University 102 (51.3%)
Missing 2 (1%)
Residence
City 185 (92%)
Rural 15 (7.5%)
Remote | (0.5%)
Treatment
Dialysis 36 (19.1%)
Transplant 25 (13.3%)
Kidney Care Clinic 127 (67.6%)
Missing 13 (6.5%)
# of COVID-19 Vaccine Doses
| dose I (0.5%)
2 doses 6 (3.0%)
3 doses 22 (11.0%)
4 doses 58 (29.0%)
5 or more doses 113 (56.5%)
Missing I (0.5%)
Health care professionals 13

Governments or Health Agencies

Mass media

!I

Friends and family

Social media n
Other

o

20 40 60 80 100 120 140

Figure |. Sources of COVID-19-related information among
patients with chronic kidney disease.

trusting the information they received from the sources they
utilized. Those who did not trust the information they
received on COVID-19 were associated with having received
a lower number of COVID-19 vaccine doses (P = .005) or
live in rural areas (P = .004).

Participants had favorable perceptions regarding the
KT materials provided in the longitudinal serologic study,
85% (117/137), 87% (119/137), and 69% (92/133) found
the newsletter, FAQ pamphlet, and antibody results letter
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Figure 2. Concern regarding contracting COVID-19 among patients with chronic kidney disease by sex (P = .011).

easy to read and understand, respectively. About, 76%
(53/70), reported that they found the information they
received from the study team to be sufficient. Almost all
the participants who did not seek information on COVID-
19 from sources outside of the study found these KT mate-
rials easy to read and comprehend.

Perceptions About COVID-19 Infection and
Vaccination in Patients With Chronic Kidney Disease

Regarding perceived susceptibility, 125/201 (62%) of respon-
dents expressed some degree of concern (yes or somewhat)
with contracting COVID-19 at the time of the survey. Female
sex was associated with expressing more concern about getting
a COVID-19 infection (P =.011) (Figure 2). Respondents that
expressed some degree of concern toward getting infected with
COVID-19 were associated with having sought out informa-
tion on COVID-19 (P = .038).

Perceptions toward COVID-19 vaccines using a 5-point
Likert scale are shown in Figure 3. Most, 77% (154/201),
strongly agreed that vaccination was the best way to reduce
the risk of severe COVID-19 and 71% (141/199) strongly
agreed that the risk of severe illness or death from COVID-
19 are greater than the risks of harm from the COVID-19
vaccines. Many, 71% (142/199), also strongly agreed that
receiving additional COVID-19 vaccine doses provides
more protection against the virus regardless of prior infec-
tion. Respondents who disagreed with the above statements
about the COVID-19 vaccines were associated with having
received a lower number of COVID-19 vaccine doses (P <
.001) or residing in rural areas (P = .002).

Content Analysis of Questions About COVID-19
Infection and Vaccination From Patients With
Chronic Kidney Disease

A limited number of respondents 22% (44/201), provided
questions they had regarding COVID-19 infection and

vaccination, with the majority being male, university gradu-
ates, with 5 or more COVID-19 vaccine doses. Although
most questions were related to vaccination, a few partici-
pants were interested in understanding the consequences of
getting infected with COVID-19 and the present necessity of
other health preventative behaviors (ie, masking, social
distancing).

The content analysis revealed 4 major themes, expressed
by 5 or more individuals (Table 2). The theme “COVID-19
Vaccination Strategies and Future Considerations” primarily
revolved around questions related to the need for additional
COVID-19 vaccine doses annually or with each new variant,
as well as the administration or timing of these vaccine
doses. The theme “COVID-19 Vaccine Effectiveness”
encompassed questions related to the impact of the vaccine
on transmission and protection, the evolution and future
improvement of vaccine effectiveness, effectiveness of the
vaccine in immunosuppressed individuals, and the effective-
ness of boosters shots. The theme “COVID-19 Vaccine
Safety and Long-Term Effects” pertained to concerns about
the potential long-term effects and side effects of the COVID-
19 vaccines. And finally, the theme “COVID-19 and Kidney
Health” included concerns regarding the potential effects of
COVID-19 infection and vaccination on patients with CKD,
particularly in relation to kidney health and function.

Two minor themes, expressed by 2 or 3 individuals,
were also found. The theme “Skepticism and Criticism of
COVID-19 Measures and Policies” revolved around criti-
cism about various aspects of the COVID-19 response such
as government actions and mandates, public health policies
(ie, masking), and doubts about the transparency of infor-
mation on COVID-19 vaccines. The second minor theme
was “COVID-19 Immune Response” which encompassed
questions about T-cell immunity, as well as the duration and
differences between vaccine-generated and infection-
generated antibodies, particularly in immunocompro-
mised individuals. These questions were a follow up on
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Getting COVID-19 booster shot(s) provides additional
protection against the virus by restoring immunity that
has decreased over time, regardless of if | have had
COVID-19 or not

The risks of severe illness or death from COVID-19
are greater than risks of harm from the COVID-19

Getting vaccinated is the best way to reduce my risk
of getting severely ill with COVID-19

M Strongly agree

vaccines

\o \o \o \o e o o S e o So
Q Q Q Q Q Q Q
RO JE S S S S

Agree M Niether agree nor disagree M Disagree M Strongly disagree

Figure 3. Perceptions toward COVID-|9 vaccination among patients with chronic kidney disease.

Table 2. Major Themes Surrounding Questions From Patients With Chronic Kidney Disease About COVID-19 Infection and

Vaccination.

Theme

n Examples of comments from respondents

COVID-19 Vaccination
Strategies and Future
Considerations

COVID-19 Vaccine
Effectiveness

COVID-19 Vaccine
Safety and Long-Term
Effects

COVID-19 and Kidney
Health

17  Will there be ongoing vaccinations like we have for the Flu?
Will | have to get boosters for the rest of my life?
Will there be an additional booster for any/all new variants?
5 Are the boosters truly necessary to avoid getting severely ill?
How has vaccine effectiveness improved over time since the pandemic started, and how will they
continue improving in the future?
What is the effectiveness of COVID-19 vaccines and boosters in people who are immunosuppressed?
8 I would like to know the long-term effects the vaccine has on the body.
I would like to know how many people have suffered side effects (swollen legs/feet, tingling sensation,
heart issues) from the vaccine.
Is everything in the vaccine good for my body to take or is some of it harmful?
5 What are the negatives effects for CKD patients after getting COVID-19?
Just wondering if the vaccine has impacted my kidney health.
How will | know if the vaccines are damaging to my kidney?

information that respondents had received as part of the
materials provided by the longitudinal COVID-19 serology
team about their antibody results.

Discussion

This study offers insights into the COVID-19 information-
seeking behavior of patients with CKD, their ability to com-
prehend and trust COVID-19 information from various
sources, and their perceptions regarding COVID-19 infec-
tion and vaccination.

When seeking information about COVID-19, we found
that patients with CKD used several different sources, with
77% using government and health care institutions as a
source, compared with only 41% and 9% using mass media
and social media, respectively. This is in contrast with the
findings of Arevalo Iraheta et al, mixed methods study con-
ducted from June to November 2020 in which patients under-
going dialysis and kidney transplant recipients received more
information from news media (81%) than health care institu-
tions (64%), and there was a greater usage of social media
(36%) as a source. Given the fact that our study was
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conducted in 2023, some of the differences in our findings
could be attributed to temporal variations in government
communication strategies and the amount of information
available on COVID-19, especially after the vaccines became
available. In addition, our study cohort were slightly older,
making them less likely to use social media. Several studies
have reported that younger age, female sex, and a high level
of educational attainment predicts HISB.2!?2 However, we
did not observe differences in COVID-19 HISB by these
demographic factors or by CKD treatment type. Patients
with CKD that sought information on COVID-19 were asso-
ciated with having received a higher number of COVID-19
vaccine doses. This finding supports the idea that those who
engage in HISB are more likely to adopt preventative
measures. '

Clear readability and comprehensibility of information
on COVID-19 are crucial for enabling individuals, regard-
less of their educational background, to make informed
decisions and adopt essential preventive measures.?
Analyses on public health or government sources from 16
countries suggest that much of the information on COVID-
19 are not readable for many individuals and a majority of
resources exceed the recommended sixth to eighth grade
reading level.?"? Despite this, we found that most patients
with CKD understood the information they received on
COVID-19 from the various sources they utilized. Many
also reported finding the KT materials provided within the
longitudinal COVID-19 serology study easy to read and
understand. We also observed that those who understood the
information they received on COVID-19 were associated
with having received a higher number of COVID-19 vac-
cine doses. This finding is supported by other studies that
have shown a relationship between COVID-19 comprehen-
sion and engaging in protective health behaviors.2%27

Trust in health information sources during the COVID-19
pandemic has been a critical factor influencing public per-
ception and health-related behaviors.?®3! However, mistrust
in COVID-19 information is often fueled by the inconsis-
tency of public health information, misinformation, and dis-
information.’>33 We found that most patients with CKD
trusted the information on COVID-19 they received, both
from within the longitudinal COVID-19 serology study and
from outside sources. This is consistent with other studies
that have reported high levels of trust in COVID-19 informa-
tion when using government and health care professionals as
a source, and low levels of trust are seen when mass media
and social media are heavily relied on for information.>*** In
this survey of individuals with CKD, trust on information on
COVID-19 was not found to vary by age, sex, or educational
attainment. This contrasts with findings by Figueiras et al,?
were older adults, females, and those with higher levels of
education (university diploma and postgraduates) reported
higher levels of trust on COVID-19 information.?® Due to
their participation in a longitudinal COVID-19 serology
study, it is likely that our study observed less variability in

trust in COVID-19 information across demographic factors,
as participants may have greater trust in health care profes-
sionals and COVID-19-related information. We also found
that patients with CKD who trusted the information they
received on COVID-19 were associated with having received
a higher number of COVID-19 vaccine doses. This observa-
tion is supported by other studies that have shown that higher
levels of trust on sources of health information are associated
with an increased likelihood of adopting protective health
behaviors.?%3¢

Several studies have shown that perceptions toward
COVID-19 vaccination and perceived susceptibility to con-
tracting the virus can predict whether an individual will
engage in protective health behaviors.’’*° We found that
most patients with CKD were concerned with getting infected
with COVID-19. This finding is consistent with both quanti-
tative and qualitative data from studies that have shown that
people living with CKD, including patients on dialysis and
kidney transplant recipients, are quite concerned or feel vul-
nerable about contracting COVID-19.4%-42 We also found dif-
ferences in this perceived risk by sex, with the female sex
being associated with expressing more concern about con-
tracting COVID-19, which coincides with findings from
various populations in the literature.****® In addition, those
who expressed concern about contracting SARS-CoV-2 were
more likely to have sought out information about COVID-
19, in the last 12 months. This is consistent with the findings
from a study in Bangladesh that found that those with a
higher perceived risk of COVID-19 were more likely to seek
COVID-19-related information than those with a lower per-
ceived risk.?? In this survey we found that most believed in
the effectiveness of the COVID-19 vaccines to reduce their
risk of severe illness, that the benefits of the vaccine out-
weighed any potential risk, and the necessity of being up to
date with additional vaccine doses irrespective of prior
COVID-19 infection. Surveys administered among patients
undergoing hemodialysis in Saudi Arabia, Italy, and France
also found that that many respondents expressed positive
perceptions regarding the benefits or effectiveness of the
COVID-19 vaccines despite the high level of concern about
contracting COVID-19.44¢

In this survey, respondents’ main questions revolved
around the effectiveness of the vaccine, the timing and
administration of additional vaccine doses, long-term safety
and potential side effects of the vaccine, and the impact of
COVID-19 infection or vaccination on kidney health. The
major themes reflected in the general public’s perception
toward COVID-19 vaccines expressed on Twitter during
October to September 2022 from four countries (India, South
Africa, the United Kingdom, and Australia) also centered on
vaccine effectiveness, safety, and side effects.*’ Concerns
about COVID-19 vaccine side effects and its potential
impact on their donor kidney were also majorly reflected in
a study that conducted semistructured interviews on kidney
transplant recipients.*! Skepticism of COVID-19 polices
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and questions on COVID-19 immunology were minor
themes reflected in the questions posed by respondents in
this survey. Criticisms related to the government’s COVID-
19-relevant policies were also found as a subtheme in an
analysis of comments by YouTube users on Canadian Prime
Minister Trudeau’s COVID-19 daily briefings.*8

This study has 2 key strengths. First, this study provides
information on the perceptions and HISB on COVID-19
among patients with CKD from two large Canadian prov-
inces. Second, we assessed patients across the spectrum of
kidney disease including non—dialysis-dependent CKD, indi-
viduals receiving dialysis, and kidney transplant recipients.
Furthermore, this study demonstrates that HISB was associ-
ated with receiving additional vaccine doses, supporting the
importance of trustworthy sources of information in chang-
ing patient health care-related behavior.

This study has several limitations. First, the race/ethnicity
of respondents was not captured so we could not investigate
racial differences in perceptions and HISB on COVID-19 in
this population. Second, our findings are also limited to the
Canadian health care context as COVID-19 messaging, vac-
cination strategies, and barriers to vaccination vary globally.
Therefore, similar studies in different countries could differ.
Third, the surveyed cohort consisted of patients with CKD
who were enrolled in a longitudinal serology study and had
at least one COVID-19 vaccine dose, potentially introducing
selection bias. As those willing to participate in a serologic
study and receive vaccines might differ from those who are
not enrolled and/or have not received the vaccine, limiting
the generalizability of our findings to a subset of patients
with CKD who exhibit a proactive approach to their health.
Fourth, another potential source of selection bias could have
arisen from the fact that this survey was administered only to
the CKD patients that had provided their emails when enroll-
ing in the longitudinal serology study (902/2103). Lastly, the
high percentage of participants with post secondary educa-
tion (84%) may not fully represent the broader CKD patient
population.

In conclusion, in this survey of patients with CKD, a major-
ity actively sought out information related to COVID-19, and
despite their concerns with getting infected and the potential
impact it could have on their kidney function, many held
favorable perceptions regarding the effectiveness and benefits
of COVID-19 vaccines. Future studies employing diverse
sampling methods across various geographical and sociode-
mographic contexts will contribute to a more comprehensive
understanding of the perceptions and HISB related to COVID-
19 in patients living with CKD. This knowledge will be essen-
tial to inform communication strategies, address barriers, and
develop targeted interventions, ensuring sustained COVID-19
vaccine uptake within this vulnerable population.

Ethics Approval and Consent to Participate

This survey was approved by the Sunnybrook Health Sciences
Centre (CTO #3604) and the clinical research ethics board at the

University. Participants indicated their consent through completion
of the survey.

Consent for Publication

All authors read and approved the final version of this manuscript.

Awvailability of Data and Materials

All or portions of the de-identified data are available upon reason-
able request to the corresponding author, Adeera Levin (alevin@
providencehealth.bc.ca).

Acknowledgments

The authors thank Zainab Sheriff, Katie Sharp, Mandana Rahimi,
and Gail Klein for coordinating this study.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest
with respect to the research, authorship, and/or publication of this
article: M.J.O. and M.H. are contracted Medical Leads at Ontario
Renal Network, Ontario Health. M.J.O. is the owner of Oliver
Medical Management Inc, which licenses Dialysis Management
Analysis and Reporting System software. He has received hono-
raria for speaking from Baxter Healthcare. A.L. reports being
a scientific advisor to, or member of, AstraZeneca, Bayer,
Boehringer-Ingelheim, Canadian Journal of Kidney Health and
Disease, Canadian Institutes of Health Research, Certa, Chinook
Therapeutics, Johnson and Johnson, Kidney Foundation of Canada,
National Institutes of Health (NIH), National Institute of Diabetes
and Digestive and Kidney Diseases (NIDDK), Otsuka, Reata,
Retrophin, and The George Institute; receiving research funding
from AstraZeneca, Boehringer-Ingelheim, Canadian Institute of
Health Research, Janssen, Johnson and Johnson, Kidney Foundation
of Canada, Merck, NIDDK, NIH, Ortho Biotech, Otsuka, and
Oxford Clinical Trials; having consultancy agreements with
Amgen, AstraZeneca, Bayer, Boehringer-Ingelheim, Johnson and
Johnson/Jansen, Reata, and Retrophin. No other competing inter-
ests were declared.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
work was supported by the COVID-19 Immunity Task Force
which is funded by the Government of Canada (grant
2122-HQ-000071).

ORCID iDs

Omosomi Enilama https://orcid.org/0009-0009-8072-3711
Kevin Yau https://orcid.org/0000-0001-8653-6778

Michelle A. Hladunewich https://orcid.org/0000-0001-9227-
4292

Data Sharing

All or portions of the de-identified data are available upon reason-
able request to the corresponding author, Adeera Levin (alevin@
providencehealth.bc.ca).



Canadian Journal of Kidney Health and Disease

Supplemental Material

Supplemental material for this article is available online.

References

1.

10.

11.

12.

Guan WIJ, Ni ZY, Hu Y, etal. Clinical characteristics
of coronavirus disease 2019 in China. N Engl J Med.
2020;382(18):1708-1720. doi:10.1056/NEJMOA2002032/
SUPPL_FILE/NEJMOA2002032 DISCLOSURES.PDF.

. Huang C, Wang Y, Li X, etal. Clinical features of patients

infected with 2019 novel coronavirus in Wuhan, China.
Lancet.  2020;395(10223):497-506.  doi:10.1016/S0140-
6736(20)30183-5.

. Boban M. Novel coronavirus disease (COVID-19) update on

epidemiology, pathogenicity, clinical course and treatments.
Int J Clin Pract. 2021;75(4):¢13868. doi:10.1111/IJCP.13868.

. Williamson EJ, Walker AJ, Bhaskaran K, et al. Factors asso-

ciated with COVID-19-related death using OpenSAFELY.
Nature. 2020;584(7821):430-436. doi:10.1038/s41586-020-
2521-4.

. Ortiz A, Cozzolino M, Duivenvoorden R, et al. Chronic kidney

disease is a key risk factor for severe COVID-19: a call to action
by the ERA-EDTA. Nephrol Dial Transplant. 2021;36(1):87-
94. doi:10.1093/NDT/GFAA314.

. Schiffl H, Lang SM. Long-term interplay between COVID-19

and chronic kidney disease. Int Urol Nephrol. 2023;55:1977-
1984. doi:10.1007/S11255-023-03528-X.

. Trakarnvanich T, Ngamvichchukorn T, Phumisantiphong U,

Pholtawornkulchai K, Phochanasomboon K, Manomaipiboon
A. Immune response after COVID-19 vaccination among
patients with chronic kidney disease and kidney trans-
plant.  Vaccine.  2022;40(45):6499-6511.  doi:10.1016/J.
VACCINE.2022.09.067.

. Atiquzzaman M, Zheng Y, Er L, etal. COVID-19 vaccine

effectiveness in patients with non-dialysis-dependent chronic
kidney diseases: findings from a population-based obser-
vational study from British Columbia, Canada. Kidney Int.
2022;102(6):1420-1423. doi:10.1016/j.kint.2022.08.027.

. Bielopolski D, Libresco G, Barda N, et al. BNT162b2 vac-

cine effectiveness in chronic kidney disease patients—an
observational study. Clin Kidney J. 2022;15(10):1838-1846.
doi:10.1093/CKIJ/SFAC166.

Oliver MJ, Thomas D, Balamchi S, et al. Vaccine effective-
ness against SARS-CoV-2 infection and severe outcomes
in the maintenance dialysis population in Ontario, Canada.
J Am Soc Nephrol. 2022;33(4):839-849. doi:10.1681/
ASN.2021091262/-/DCSUPPLEMENTAL.

Fernandes Q, Inchakalody VP, Merhi M, etal. Emerging
COVID-19 variants and their impact on SARS-CoV-2 diagno-
sis, therapeutics and vaccines. Ann Med. 2022;54(1):524-540.
doi:10.1080/07853890.2022.2031274.

Wu N, Joyal-Desmarais K, Ribeiro PAB, et al. Long-term
effectiveness of COVID-19 vaccines against infections, hos-
pitalisations, and mortality in adults: findings from a rapid
living systematic evidence synthesis and meta-analysis up
to December, 2022. Lancet Respir Med. 2023;11(5):439-
452. doi:10.1016/S2213-2600(23)00015-2/ATTACHMENT/
FIC11873-16E6-4FEE-BB03-04AAAE24256 A/MMC1.PDF.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Menni C, May A, Polidori L, et al. COVID-19 vaccine wan-
ing and effectiveness and side-effects of boosters: a prospec-
tive community study from the ZOE COVID Study. Lancet
Infect Dis. 2022;22(7):1002-1010.  doi:10.1016/S1473-
3099(22)00146-3.

Viswanath K, Bekalu M, Dhawan D, Pinnamaneni R, Lang
J,McLoudR. Individual and social determinants of COVID-
19 vaccine uptake. BMC Public Health. 2021;21(1):1-10.
doi:10.1186/S12889-021-10862-1/FIGURES/4.

Nawas GT, Zeidan RS, Edwards CA, El-Desoky RH. Barriers
to COVID-19 vaccines and strategies to improve accept-
ability and uptake. J Pharm Pract. 2023;36(4):900-904.
doi:10.1177/08971900221081621.

Lambert SD, Loiselle CG. Health information-seek-
ing behavior. Qual Health Res. 2007;17(8):1006-1019.
doi:10.1177/1049732307305199.

Kim K, Yang J, Jeon YJ, etal. The effects of information-
seeking behaviours on prevention behaviours during the
COVID-19 pandemic: the mediating effects of anxiety and fear
in Korea. Epidemiol Health. 2021;43:¢2021085. doi:10.4178/
EPIH.E2021085.

Zhou X, Roberto AJ. An application of the risk infor-
mation seeking and processing model in understand-
ing college students’ COVID-19 vaccination information
seeking and behavior. Sci Commun. 2022;44(4):446-474.
doi:10.1177/10755470221120415/ASSET/IMAGES/
LARGE/10.1177_10755470221120415-FIG2.JPEG.

Yau K, Enilama O, Levin A, etal. Determining the lon-
gitudinal serologic response to COVID-19 vaccina-
tion in the chronic kidney disease population: a clinical
research protocol. Can J Kidney Health Dis. 2023;10: 3-6.
doi:10.1177/20543581231160511.

Mayring P. Qualitative content analysis. Forum Qual Soc Res.
2000;1(2). doi:10.17169/FQS-1.2.1089.

Schmidt H, Wild EM, Schreyogg J. Explaining variation
in health information seeking behaviour—insights from a
multilingual survey. Health Policy. 2021;125(5):618-626.
doi:10.1016/J.HEALTHPOL.2021.01.008.

Cotten SR, Gupta SS. Characteristics of online and offline
health information seekers and factors that discriminate between
them. Soc Sci Med. 2004;59(9):1795-1806. doi:10.1016/J.
SOCSCIMED.2004.02.020.

Bould K, Forshaw MJ. Readability of online COVID-19
health information and advice. Int J Health Promot Educ.
2023;61:189-209. doi:10.1080/14635240.2022.2098160.
Kelly KJ, Campbell A, Salijevic A, Doak S, Michael L,
Montelpare W. Evaluation of the readability, understandabil-
ity, and actionability of COVID-19 public health messaging
in Atlantic Canada. Front Commun. 2023;8:1006784.
doi:10.3389/FCOMM.2023.1006784/BIBTEX.

Mishra V, Dexter JP. Comparison of readability of offi-
cial public health information about COVID-19 on websites
of international agencies and the governments of 15 coun-
tries. JAMA Netw Open. 2020;3(8):e2018033. doi:10.1001/
JAMANETWORKOPEN.2020.18033.

Danayiyen A, Kavsur Z, Baysan S. The impact of comprehension
of disease-related information and perceptions regarding effects
and controllability on protective and social solidarity behaviors



Enilama et al

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

with regard to COVID-19. Z Gesundh Wiss. 2022;30(5):1163-
1170. doi:10.1007/S10389-020-01396-8.

Miller LMS, Gee PM, Katz RA. The importance of understand-
ing COVID-19: the role of knowledge in promoting adherence
to protective behaviors. Front Public Health. 2021;9:581497.
doi:10.3389/FPUBH.2021.581497/BIBTEX.

Figueiras MJ, Ghorayeb J, Coutinho MVC, Mardco J, Thomas
J. Levels of trust in information sources as a predictor of
protective health behaviors during COVID-19 pandemic: a
UAE cross-sectional study. Front Psychol. 2021;12:633550.
doi:10.3389/FPSYG.2021.633550/BIBTEX.

Fridman I, Lucas N, Henke D, Zigler CK. Association
between public knowledge about COVID-19, trust in infor-
mation sources, and adherence to social distancing: cross-sec-
tional survey. JMIR Public Heal Surveill. 2020;6(3):¢22060.
doi:10.2196/22060.

Amara PS, Platt JE, Raj M, Nong P. Learning about COVID-
19: sources of information, public trust, and contact tracing
during the pandemic. BMC Public Health. 2022;22(1):1-13.
doi:10.1186/S12889-022-13731-7/TABLES/4.

Jennings W, Stoker G, Bunting H, et al. Lack of trust, con-
spiracy beliefs, and social media use predict COVID-19
vaccine hesitancy. Vaccines. 2021;9(6):593. doi:10.3390/
VACCINES9060593/S1.

Filkukova P, Ayton P, Rand K, Langguth J. What should I
trust? Individual differences in attitudes to conflicting infor-
mation and misinformation on COVID-19. Front Psychol.
2021;12:588478. doi:10.3389/FPSYG.2021.588478/
BIBTEX.

Theivendrampillai S, Cooper J, Lee T, et al. Canadian pub-
lic perceptions and experiences with information during
the COVID-19 pandemic: strategies to optimize future risk
communications. BMC Public Health. 2023;23(1):1-12.
doi:10.1186/S12889-023-15659-Y/TABLES/3.

Lupton D, Lewis S. Learning about COVID-19: a qualitative
interview study of Australians’ use of information sources.
BMC Public Health. 2021;21(1):1-10. doi:10.1186/S12889-
021-10743-7/TABLES/I.

Van Der Weerd W, Timmermans DRM, Beaujean DIMA,
Oudhoff J, Van Steenbergen JE. Monitoring the level of
government trust, risk perception and intention of the gen-
eral public to adopt protective measures during the influ-
enza A (HIN1) pandemic in the Netherlands. BMC Public
Health. 2011;11(1):1-12. doi:10.1186/1471-2458-11-575/
TABLES/5.

Freimuth VS, Musa D, Hilyard K, Quinn SC, Kim K. Trust
during the early stages of the 2009 HIN1 pandemic. J Health
Commun. 2014;19(3):321-339. doi:10.1080/10810730.2013.8
11323.

An S, Schulz PJ, Kang H. Perceived COVID-19 susceptibility
and preventive behaviors: moderating effects of social support

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

in Italy and South Korea. BMC Public Health. 2023;23(1):1-
11. doi:10.1186/S12889-022-14866-3/FIGURES/1.

DeDonno MA, Longo J, Levy X, Morris JD. Perceived suscep-
tibility and severity of COVID-19 on prevention practices, early
in the pandemic in the state of Florida. J Community Health.
2022;47(4):627-634. doi:10.1007/S10900-022-01090-8.

Qiao S, Tam CC, Li X. Risk exposures, risk percep-
tions, negative attitudes toward general vaccination, and
COVID-19 vaccine acceptance among college students in
South Carolina. Am J Health Promot. 2022;36(1):175-179.
doi:10.1177/08901171211028407.

Natale P, Zhang J, Scholes-Robertson N, et al. The impact of
the COVID-19 pandemic on patients with CKD: systematic
review of qualitative studies. Am J Kidney Dis. 2023;82:395-
409. doi:10.1053/J.AJKD.2023.04.001.

MacEwan SR, Gaughan AA, Dixon GN, et al. Understanding
concerns about COVID-19 and vaccination: perspectives
from kidney transplant recipients. Vaccines. 2023;11(7):1134.
doi:10.3390/VACCINES11071134/S1.

Alobaidi S, Alsolami E, Sherif A, et al. COVID-19 booster vac-
cine hesitancy among hemodialysis patients in Saudi Arabia
using the health belief model: a multi-centre experience.
Vaccines. 2023;11(1):95. doi:10.3390/VACCINES11010095/
S1.

Galasso V, Pons V, Profeta P, Becher M, Brouard S, Foucault
M. Gender differences in COVID-19 attitudes and behavior:
panel evidence from eight countries. Proc Natl Acad Sci U S 4.
2020;117(44):27285-27291. doi:10.1073/PNAS.2012520117/
SUPPL_FILE/PNAS.2012520117.SAPP.PDF.

Alsharawy A, Spoon R, Smith A, Ball S. Gender differences in
fear and risk perception during the COVID-19 pandemic. Front
Psychol. 2021;12:689467. doi:10.3389/FPSYG.2021.689467/
BIBTEX.

Rodriguez-Besteiro S, Tornero-Aguilera F, Fernandez-Lucas
J, etal. Gender differences in the COVID-19 pandemic risk
perception, psychology, and behaviors of Spanish univer-
sity students. Int J Environ Res Public Heal. 2021;18:3908.
doi:10.3390/IJERPH18083908.

Blanchi S, Torreggiani M, Chatrenet A, et al. COVID-19 vaccine
hesitancy in patients on dialysis in Italy and France. Kidney Int
Rep. 2021;6(11):2763-2774. doi:10.1016/J.EKIR.2021.08.030.
Verma M, Moudgil N, Goel G, et al. People’s perceptions on
COVID-19 vaccination: an analysis of twitter discourse from
four countries. Sci Reports. 2023;13(1):1-11. doi:10.1038/
s41598-023-41478-7.

Zheng C, Xue J, Sun Y, Zhu T. Public opinions and concerns
regarding the Canadian Prime Minister’s daily COVID-19 brief-
ing: longitudinal study of YouTube comments using machine
learning techniques. J Med Internet Res. 2021;23(2):¢23957.
https://www.jmir.org/2021/2/e23957/. Accessed March 25,
2024.



