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Rationale & Objective: Children with kidney
disease and primary hypertension may be more
vulnerable to COVID-19. We examined COVID-
19 vaccine hesitancy among parents of children
with chronic kidney disease or hypertension.

Study Design: Sequential explanatory mixed-
methods design; survey followed by in-depth
interviews.

Setting & Participants: Parents of children
aged <18 years with kidney disease or primary
hypertension within a large pediatric practice.

Exposure: Parental attitudes toward general
childhood and influenza vaccines assessed by
the Vaccine Hesitancy Scale. Kidney disease
classification, demographic and socioeconomic
factors, experiences with COVID-19, COVID-19
mitigation activities and self-efficacy, and
sources of vaccine information.

Outcome: Willingness to vaccinate child against
COVID-19.

Analytical Approach: Analysis of variance
(ANOVA) test to compare parental attitudes
toward general childhood and influenza vaccina-
tion with attitudes toward COVID-19 vaccination.
Multinomial logistic regression to assess
predictors of willingness to vaccinate against
COVID-19. Thematic analysis of interview data
to characterize influences on parental attitudes.

Results: Of the participants, 207 parents
completed the survey (39% of approached): 75
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(36%) were willing, 80 (39%) unsure, and 52
(25%) unwilling to vaccinate their child against
COVID-19. Hesitancy toward general childhood
and influenza vaccines was highest among the
unwilling group (P < 0.001). More highly
educated parents more likely to be willing to
vaccinate their children, while Black race was
associated with being more likely to be
unwilling. Rushed COVID-19 vaccine
development as well as fear of serious and
unknown long-term side effects were themes
that differed across the parental groups that
were willing, unsure, or unwilling to vaccinate
their children. Although doctors and health
care teams are trusted sources of vaccine
information, perceptions of benefit versus harm
and experiences with doctors differed among
these 3 groups. The need for additional
information on COVID-19 vaccines was
greatest among those unwilling or unsure about
vaccinating.

Limitations: Generalizability may be limited.

Conclusions: Two-thirds of parents of children
with kidney disease or hypertension were unsure
or unwilling to vaccinate their child against
COVID-19. Higher hesitancy toward routine
childhood and influenza vaccination was
associated with hesitancy toward COVID-19
vaccines. Enhanced communication of vaccine
information relevant to kidney patients in an
accessible manner should be examined as a
means to reduce vaccine hesitancy.
Vaccine hesitancy, defined as “delay in acceptance or
refusal of vaccines despite availability of vaccination

services,” is a major obstacle in utilizing effective vaccines
to mitigate the devastating impact of the global COVID-19
pandemic.1 A COVID-19 vaccine was given Emergency
Use Authorization (EUA) by the US Food and Drug
Administration (FDA) for children and adolescents ages
12-15 years in May 2021 and for children ages 5-11 years
in November 2021. Yet just 52.5% of 12- to 17-year-olds
and 11.3% of 5- to 11-year-olds had been fully vaccinated
as of December 16, 2021.2 In a national survey conducted
in October 2021, 30% of parents with children 5-11 years
old said they would “definitely not” vaccinate their child.3

Understanding parental attitudes toward COVID-19
vaccines is critical, particularly for at-risk children.
Approximately 0.5% of children in the United States
have chronic kidney disease (CKD).4 Children with CKD,
including those with kidney transplants and those
receiving maintenance dialysis, have increased infection-
related morbidity and mortality.5 The risk of severe
COVID-19 complications and death is significantly higher
among adult kidney patients.6-8 Data on COVID-19 in
children with CKD are limited, though they may also have
increased vulnerability to infection and severe disease due
to direct CKD effects, use of immunosuppressive medica-
tions among those with kidney transplants and glomerular
diseases, comorbid conditions such as hypertension and
diabetes, and unavoidable health care facility exposures
(eg, hemodialysis).9,10 Children with CKD make up 1.7%
of pediatric COVID-19 hospitalizations, though CKD
1
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PLAIN-LANGUAGE SUMMARY
Children with kidney disease or hypertension may do
worse with COVID-19. As there are now effective vac-
cines to protect children from COVID-19, we wanted to
find out what parents think about COVID-19 vaccines
and what influences their attitudes. We surveyed and
then interviewed parents of children who had received
a kidney transplant, were receiving maintenance dial-
ysis, had chronic kidney disease, or had hypertension.
We found that two-thirds of parents were hesitant to
vaccinate their children. Their reasons varied, but the
key issues included the need for information pertinent
to their child and a consistent message from doctors and
other health care providers. These findings may inform
an effective vaccine campaign to protect children with
kidney disease and hypertension.

Wang et al
prevalence in the United States is much lower.11 A study of
1,000 children with COVID-19 found that kidney disease
was among the strongest predictors of hospitalization.12

Hence, an effective COVID-19 vaccine strategy that
addresses vaccine hesitancy in this vulnerable population is
particularly important.

Vaccine hesitancy is complex and ranges from acceptance
of some vaccines, to uncertainty and delays in vaccination,
to complete refusal of all vaccines.13 It is context-specific
and influenced by wide-ranging factors such as perceived
risks of disease; vaccine accessibility; and trust in the
effectiveness and safety of vaccines, the health system, and
the motivations of the policy-makers.14 The P3 (Practice,
Provider, and Patient Level) model provides a comprehen-
sive framework for examining and addressing vaccine
hesitancy factors that are specifically relevant to vaccine
promotion within health care settings.15 Here, we report
vaccine attitudes among parents of children with kidney
disease or primary hypertension, clinical and socioeco-
nomic characteristics associated with higher vaccine hesi-
tancy, and an in-depth analysis of influences on COVID-19
vaccine attitudes following the P3 model framework. Our
goals are to understand the scope of vaccine hesitancy,
identify subgroups who may benefit from targeted in-
terventions, and identify underlying factors influencing
attitudes to inform future pragmatic COVID-19 vaccine
promotion for pediatric patients with kidney disease.
Methods

Overview of Study

We used a sequential explanatory mixed-method design
with (1) a survey on vaccine attitudes of parents (or legal
guardians) of children younger than 18 years with kidney
disease or primary hypertension (referred to simply as
“hypertension” in the remainder of this article), followed
2

by (2) an in-depth interview of select survey participants
based on their responses to gain deeper understanding of
the influences on vaccine attitudes. The study took place
between December 2020 and October 2021, inclusive of
key regulatory approval time points for the COVID-19
vaccine for children in the United States: December 2020
for those aged ≥16 years and May 2021 for those aged ≥12
years. The study period preceded the EUA approval in
November 2021 for those aged ≥5 years. Ethical approval
was received from the Emory University Institutional Re-
view Board (00001594).

Survey

Participants and Sample Size
Parents or legal guardians of children younger than 18
years with kidney transplant, with kidney failure treated by
dialysis, or with CKD or hypertension cared for by Chil-
dren’s Healthcare of Atlanta (CHOA) were included. We
excluded adults unable to provide consent and those
unable to read or understand the survey in English. The
sample size target was 25% of each of the patient sub-
groups seen during the study period: transplant, dialysis,
and CKD, and hypertension. The total target sample size
was 200. Only 1 parent/guardian responded per child.
Informed consent was obtained.

Survey Design
The survey contained 2 main sections. Section 1 examined
parental intent to vaccinate their child for COVID-19.
Participants responded to the question, “If a vaccine
against COVID-19 were to become available, are you
willing to vaccinate your child who has kidney disease?”
with response choices of “yes,” “no,” and “unsure.” The
same item was repeated for vaccinating oneself and other
children (if any) without kidney disease. We examined
attitudes toward general childhood and influenza vaccines
using the modified Vaccine Hesitancy Scale (VHS).16

Additional descriptions are found in Item S1.
Section 2 of the survey examined potential predictors of

vaccine hesitancy, with items created to address constructs
outlined by the P3 model that are relevant to vaccine
promotion within health care settings: health care delivery,
situational, cues to action, preventative activity features,
and predisposing and enabling factors (Item S1).15

Survey Administration
Patients with scheduled visits at CHOA were screened for
eligibility. Based on research staff availability, eligible par-
ticipants were approached in person during the clinic ap-
pointments across all clinics. Potential participants who
verbally consented to participate were emailed links to the
informed consent form and the survey to minimize face-to-
face exposure between study staff and patient families. To
reduce crowding at the dialysis center, parents of children
ondialysiswere approached via phone. Thosewho indicated
interest were also emailed the consent and survey links.
AJKD Vol XX | Iss XX | Month 2022
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Survey Analysis

Willingness to receive the COVID-19 vaccine. We
described the proportion of survey participants who
answered “no,” “unsure,” or “yes” to vaccinate their child
with kidney disease against COVID-19. Agreement with
responses to receiving a COVID-19 vaccine for self or other
children without kidney disease (if any) were assessed
using Cohen’s κ statistic and 95% CI.

Parental attitudes toward general childhood and
influenza vaccine. The modified VHS scale uses a 4-item
Likert scale: (5) strongly disagree, (4) somewhat
disagree, (2) somewhat agree, and (1) strongly agree. The
answers were averaged to provide a score for parental
attitudes toward general childhood and influenza vaccines.
A higher score indicates higher vaccine hesitancy.16 Mean
and SD VHS scores were calculated for all participants and
for participants who answered “no,” “unsure,” or “yes” to
the COVID-19 vaccine for their child with kidney disease.
Differences among the 3 groups were examined via anal-
ysis of variance (ANOVA) tests.

Predictors of willingness to vaccinate child with kidney
disease or hypertension against COVID-19. Participant
characteristics, inclusive of child’s kidney disease classifica-
tion and responses to section 2 of the survey, were described
by willingness to vaccinate a child. Responses to the self-
efficacy scale and the financial and psychological impact
scale were averaged for scoring. Information sources for
vaccines were summarized into latent classes using latent
component analysis for both from whom (primary care
doctor, kidney doctor, other doctors, government, scientists,
family and friends, celebrities) and where (physicians’ of-
fices, websites, newspaper/magazines, TV, social media)
participants received COVID vaccine information. All vari-
ables were examined for associations with willingness to
vaccinate using χ2 or Fisher test and Kruskal-Wallis rank sum
tests. Variables significant at the 0.10 α level in bivariate
analysis were examined in multivariable analysis using
multinomial logistic regression. Variables with variance
inflation factor above 5 were removed until the maximum
number of variables could be retained while also retaining
the child’s kidney disease classification. Significance level was
set to 0.05. Statistical analyses were performed using R Sta-
tistical Software (version 2.14.0; R Foundation for Statistical
Computing).

Interview

Participants
Among the survey participants who consented to an in-
depth interview, we selectively invited participants to
reach a target of 5 interviews from each of the transplant,
dialysis, and CKD and hypertension subgroups. We also
targeted at least 5 participants unwilling and 5 willing to
vaccinate their child against COVID-19. We performed
additional in-depth interviews until data saturation was
reached (ie, no new themes arose).17
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Interview Guide and Data Collection
An interview guide based on impacting factors on pre-
ventative health behavioral adoption as described by the P3
model was created.15 Three trained qualitative researchers
without any prior contacts with the participants conducted
the semistructured in-depth interviews via video confer-
encing. All in-depth interviews were recorded with
participant consent.

Interview Analysis
C.-s.W., R.D., and J.J. completed several rounds of close
reading of the transcripts to highlight key concepts and
developed and refined a codebook containing both
deductive codes following the P3 model as well as
inductive codes. The transcripts were loaded into the
analysis software NVivo (released March 2020; QSR In-
ternational) and were independently coded by at least 2
coders. A third coder resolved any coding discrepancies.
The transcripts were analyzed by C.-s.W., R.D., J.J., and
A.K.-F. using thematic analysis with particular focus on
concepts that are informative to promote COVID-19 vac-
cines for pediatric patients with kidney disease in health
care settings. Concepts were compared within and across
interviews stratified by willingness to vaccinate child
with kidney disease against COVID-19.18 C.-s.W.
grouped similar concepts into themes, which were
discussed among all investigators for interpretation.
Results

Survey Findings

Participants
A total of 207 surveys (39% of eligible approached par-
ents) were completed, representing 22% (39 of 176) of
approached kidney transplant patients, 32% (12 of 38)
of approached dialysis patients, and 50% (156 of 315) of
approached CKD (non–kidney failure) or hypertension
patients (Fig 1). The participant characteristics are given in
Table 1.

Willingness to Receive the COVID-19 Vaccine
In total, 75 (36%) participants indicated they were
willing to vaccinate their child with kidney disease or
hypertension against COVID-19, while 80 (39%) were
“unsure,” and 52 (25%) were unwilling. There was
moderate agreement between the parents’ willingness to
vaccinate themselves versus their child with kidney dis-
ease or hypertension and versus other children without
kidney disease (Table 2). Parents were less willing to
vaccinate their children than themselves. Agreement
between willingness to vaccinate the child with kidney
disease or hypertension and other children was
high although there was lower willingness to
vaccinate the child with kidney disease or hypertension
(Table 2).
3



Parents or legal guardian of children <18 years cared for by Children’s Healthcare of Atlanta 
screened for eligibility (n=1206)

Excluded (n=677)
- Age ≥ 18 y (n=396)
- Language (n=179)
- Diagnosis not established (n=96)
- Not legal guardian (n=6)

Child with kidney transplant (n=176) Child on dialysis (n=38) Child with CKDa or primary hypertension (n=315)

Excluded (n=137)
- Declined (n=94)
- Did not complete consent (n=43)

Consented and analyzed (n=39)

Excluded (n=26)
- Declined (n=4)
- Unable to reach (n=7)
- Did not complete consent (n=15)

Consented and analyzed (n=12)

Excluded (n=159)
- Declined (n=52)
- Did not complete consent (n=107)

Consented and analyzed (n=156)

Figure 1. Survey participants on COVID-19 vaccine attitudes for children and adolescents with kidney disease or primary hyperten-
sion. aKidney disease due to congenital anomalies of kidney and urinary tract, glomerular disease, cystic/hereditary/congenital dis-
ease (C/H/C), or others not include those on dialysis or with a kidney transplant. Abbreviation: CKD, chronic kidney disease.

Wang et al
Parental Attitudes Toward General Childhood and
Influenza Vaccines

Overall, the mean VHS score for general childhood vac-
cines was 1.92 ± 0.78 (SD). Nineteen participants (9%)
had a score of ≥3, indicating high hesitancy. The VHS
scores were higher for influenza vaccines, for which the
mean was 2.10 ± 0.99; 37 (18%) participants had score
of ≥3 (Fig 2). The mean scores for both general childhood
and influenza vaccines were highest among those who
were unwilling to vaccinate their child with kidney disease
or hypertension against COVID-19 (Table 3).

Predictors of Willingness to Vaccinate Child With
Kidney Disease or Hypertension Against COVID-19

Table 1 summarizes the findings from the unadjusted
analysis. In the adjusted analysis (Table 4), having a child
with glomerular disease versus congenital anomalies of the
kidney and urinary tract (CAKUT) and having a college or
higher degree were associated with willingness to vacci-
nate. The respondents who identified as Black were more
likely to be unwilling to vaccinate compared with the
White respondents. In analyses contrasting with the group
who was unsure, parents with a child of female sex were
more likely to be willing to have their child vaccinated,
and parents of older age were nominally more likely to be
willing to vaccinate, although this result was of borderline
statistical significance.

Interview Findings

Participants
Figure 3 shows the derivation of the cohort of interview
participants through targeted sampling. Table S1 shows the
number of interview participants by willingness to vacci-
nate child against COVID-19 and child’s kidney disease
classification.

Influences on Parental Attitudes Toward COVID-19
Vaccines

Three salient themes described in the following sub-
sections differentiated the participants who were willing,
4

unsure, or unwilling to vaccinate their child with kidney
disease or hypertension against COVID-19. Table S2 con-
tains illustrative quotes and numbers of interviewees who
expressed each relevant thematic concept by willingness to
vaccinate.

Benefits Versus Harm. Most participants (13 of 25)
acknowledged that vaccines protect from illnesses, even if
they were unsure or unwilling to vaccinate their child
against COVID-19. However, attitudes differed in per-
ceptions of benefits versus harm. Those who were unsure
or unwilling expressed more often that the COVID-19
vaccines were rushed. Participants were distrustful of the
motivations and processes involved in COVID-19 vaccine
development and were concerned that side effects,
including death, are overlooked in the rush to develop
vaccines (ie, they expressed fear of serious side effects). A
common linked concept in this group is that long-term
side effects are unknown. Another expressed perception
was that their child is less vulnerable to COVID-19, with
some stating that they had “done well thus far” during the
pandemic without issues and that vaccines are really only
necessary for those who are more frail, such as seniors. In
contrast, those willing to vaccinate more frequently voiced
the benefits of the vaccines, including attitudes such as
vaccines will allow them to get back to normal and protect
others and the community. Participants in the “yes” group
also expressed that side effects from the vaccines would be
preferable to the actual infection (ie, the benefits of getting
vaccinated outweighs the risks of COVID-19).

“What Do the Doctors Think?”. Fourteen of the 25
participants stated a desire to know the doctors’ opinions
on the COVID-19 vaccines when asked what information
they would like to have. However, the perceptions of
providers and experiences with health care differed among
the groups. Participants who were unsure or unwilling to
vaccinate expressed that “doctors are not on the same
page” when it comes to the COVID-19 vaccines and
conflicting information was given throughout the
pandemic. They also expressed that “doctors just push
vaccines” onto patients without listening to their concerns
or considering other values that may be more important to
AJKD Vol XX | Iss XX | Month 2022



Table 1. Characteristics of Survey Participants and Their Child With Kidney Disease or Primary Hypertension, Stratified by
Willingness to Vaccinate Child Against COVID-19

Willingness to Vaccinate Child (N = 207)

PYes (n = 75) Unsure (n = 80) No (n = 52)
Caregiver Characteristics

Race 0.3
White 42 (56%) 38 (48%) 21 (40%)
Black 22 (29%) 27 (34%) 23 (44%)
Other 11 (15%) 11 (14%) 4 (8%)
Declined to respond 0 4 (5%) 4 (8%)

Ethnicity 0.6
Non-Hispanic 66 (88%) 69 (86%) 45 (87%)
Hispanic 8 (11%) 11 (14%) 4 (8%)
Declined to respond 1 (1%) 0 3 (6%)

Sex 0.3
Male 12 (16%) 9 (11%) 11 (21%)
Female 63 (84%) 69 (86%) 40 (77%)
Declined to respond 0 2 (3%) 1 (2%)

Primary language 0.8
English 68 (91%) 74 (92%) 49 (94%)
Other 7 (9%) 6 (8%) 3 (6%)

Insurance type 0.03
Private 55 (73%) 43 (54%) 26 (50%)
Public 16 (21%) 23 (29%) 17 (33%)
No insurance/declined to respond 4 (5%) 14 (18%) 9 (17%)

Education level 0.01
High school or less 10 (13%) 21 (26%) 18 (35%)
Some college 19 (25%) 20 (25%) 17 (33%)
College graduate or higher 46 (61%) 38 (48%) 16 (31%)
Declined to respond 0 1 (1%) 1 (2%)

Employment 0.3
Unemployed or currently not working 11 (15%) 22 (28%) 10 (19%)
Full-time worker 45 (60%) 43 (54%) 31 (60%)
Part-time worker or full-time housemaker 18 (24%) 13 (16%) 10 (19%)
Declined to respond 1 (1%) 2 (3%) 1 (2%)

Household annual income 0.1
Less than $39,999 21 (28%) 29 (36%) 15 (29%)
$40,000 to $79,999 16 (21%) 17 (21%) 15 (29%)
$80,000 to $99,999 5 (7%) 7 (9%) 4 (8%)
More than $100,000 27 (36%) 17 (21%) 7 (13%)
Don’t know/declined to respond 6 (8%) 10 (13%) 11 (21%)

No. of children in household 0.2
1 child 27 (36%) 26 (32%) 25 (48%)
2 or more children 48 (64%) 54 (68%) 27 (52%)

Age, y 40.0 [36.0-47.0] 37.0 [33.0-42.0] 38.0 [32.0-42.0] 0.006
Child Characteristics

Kidney disease classification 0.1
CAKUT 11 (15%) 12 (15%) 12 (23%)
Transplant recipient 11 (15%) 17 (21%) 11 (21%)
Kidney replacement therapy 3 (4%) 9 (11%) 0
Glomerular disease 26 (35%) 15 (19%) 7 (13%)
Primary hypertension 6 (8%) 7 (9%) 6 (12%)
Congenital/hereditary/cystic 9 (12%) 12 (15%) 9 (17%)
Other 9 (12%) 8 (10%) 7 (13%)

Sex 0.01
Male 38 (51%) 57 (71%) 27 (52%)
Female 37 (49%) 22 (28%) 24 (46%)
Unknown 0 1 (1%) 1 (2%)

(Continued)
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Table 1 (Cont'd). Characteristics of Survey Participants and Their Child With Kidney Disease or Primary Hypertension, Stratified by
Willingness to Vaccinate Child Against COVID-19

Willingness to Vaccinate Child (N = 207)

PYes (n = 75) Unsure (n = 80) No (n = 52)
Child insurance type 0.002
No insurance 0 0 0
Private 45 (60%) 27 (34%) 18 (35%)
Public 29 (39%) 52 (65%) 31 (60%)
Unknown 1 (1%) 1 (1%) 3 (6%)

Child age, y 11.0 [5.5-15.0] 8.0 [1.0-14.0] 11.5 [5.0-14.2] 0.05
COVID-19 Impact

Contracted COVID-19, confirmed or suspected 26 (35%) 25 (31%) 11 (21%) 0.3
Hospitalized due to COVID-19a 1 (4%) 1 (4%) 0 0.9
Significant exposures to COVID-19b 18 (24%) 25 (31%) 15 (29%) 0.6
Child contracted COVID-19, confirmed or suspected 15 (20%) 16 (20%) 12 (23%) 0.9
Child hospitalized due to COVID-19a 1 (7%) 3 (19%) 0 0.09
Child experienced worsening of kidney disease due to
COVID-19a

0 1 (6%) 0 0.9

Child had significant exposures to COVID-19b 16 (21%) 16 (20%) 11 (21%) 0.9
Child missed more medications during the pandemic 3 (4%) 5 (6%) 4 (8%) 0.7
Child’s access to care negatively affected by the pandemic 29 (39%) 33 (41%) 19 (37%) 0.9
No. of mitigation tasks performed 12.0 [10.0-15.0] 11.5 [8.8-14.0] 9.0 [6.8-12.0] <0.001
Self-efficacy score in mitigating risk of COVID-19 3.6 [3.2-4.0] 3.2 [3.0-3.4] 3.0 [2.7-3.2] <0.001
Psychological and financial impact score 3.5 [2.8-4.6] 3.6 [2.9-4.6] 3.5 [2.8-4.8] 0.8
Information Sources on COVID-19 Vaccines

Sources of information <0.001
Physicians 42 (56%) 65 (81%) 46 (88%)
Multiple sourcesc 33 (44%) 15 (19%) 6 (12%)

Venues of information receipt 0.2
Physicians’ offices 54 (72%) 59 (74%) 42 (81%)
Websites 1 (1%) 6 (8%) 1 (2%)
Multiple venuesd 20 (27%) 15 (19%) 9 (17%)

Values for continuous variables given as median [IQR]. Abbreviation: CAKUT, congenital anomalies of the kidney and urinary tract.
aProportion among those who contracted COVID-19.
bDefined as being in the same room for more than 15 minutes with someone who had COVID-19.
cIncluding physicians, government agencies, scientists, family and friends, and celebrities.
dIncluding physicians’ offices, websites, newspapers/magazines, television, and social media.

Wang et al
patients. By contrast, only those who were willing to
vaccinate expressed that “doctors are the most knowl-
edgeable” when it comes to COVID-19 and their child and
that doctors and the medical team provide a lot of infor-
mation on COVID-19. Half of those willing to vaccinate
expressed “going along with what the doctors say” to help
them reach the decision to vaccinate. By contrast, partici-
pants in the “no” and “unsure” groups expressed the
importance of “doing one’s own research” when it comes
to the COVID-19 vaccines.

Information Still Needed. Regardless of their attitudes
toward the COVID-19 vaccines, parents had many ques-
tions. Half stated the need to have more information on
the effects of the vaccines on their child’s condition (ie,
expressed wanting information specific to their unique
situation), including effects on children, effects on those
who are immunocompromised, and effects on glomerular
disease activity and kidney function. Most participants
unsure or unwilling to vaccinate (10 of 13) expressed the
need for more information on benefits and side effects of
6

the vaccines compared with just 1 out of 12 participants
who were willing to vaccinate.
Discussion

In this mixed-methods study of parental attitudes toward
vaccines for children with kidney disease or primary hy-
pertension, we found that COVID-19 vaccine hesitancy
was highly prevalent (64%) and associated with hesitancy
toward general childhood and influenza vaccines. More
highly educated parents were more likely to be willing to
vaccinate their child against COVID-19, while Black race
was associated with being more likely to be unwilling to
vaccinate. In interviews, we found that information on
COVID-19 vaccine efficacy and side effects, particularly
specific to the child’s condition, may be important in
influencing parental attitudes. Doctors and the medical
team are trusted sources of information, though commu-
nication needs to be consistent, appropriate to the level of
the parent’s health literacy, and empathetic to the values of
the parent.
AJKD Vol XX | Iss XX | Month 2022



Table 2. Willingness to Receive the COVID-19 Vaccine for Self, Child With Kidney Disease, and Child Without Kidney Disease
(if Any)

Willingness to Vaccinate Self

Yes Unsure No
Willingness to vaccinate child with kidney diseasea

Yes 72 (35%) 1 (1%) 2 (1%)
Unsure 38 (18%) 38 (18%) 4 (2%)
No 2 (1%) 8 (4%) 42 (20%)

Willingness to vaccinate childwithout kidney disease
Yes 63 (40%) 1 (1%) 1 (1%)
Unsure 21 (13%) 29 (18%) 3 (2%)
No 0 6 (4%) 35 (22%)

Willingness to Vaccinate Child With Kidney Diseasea

Yes Unsure No
Willingness to vaccinate childwithout kidney disease
Yes 55 (35%) 9 (6%) 1 (1%)
Unsure 2 (1%) 48 (30%) 3 (2%)
No 1 (1%) 2 (1%) 38 (24%)

Agreement between COVID-19 vaccine for self versus child with kidney disease: κ, 0.60 (95% CI, 0.51-0.68); agreement between COVID-19 vaccine for self versus child
without kidney disease: κ, 0.69 (95% CI, 0.59-0.78); agreement between COVID-19 vaccine for child with kidney disease versus child without kidney disease: κ, 0.83
(95% CI, 0.75-0.90).
aOr hypertension.

Wang et al
Our survey findings are similar to other reports. The
Centers for Disease Control and Prevention’s National
Immunization Survey collected from September 26 to
October 30, 2021, found that 26.3% of parents and
guardians of children 5-17 years old “definitely will” get
their child vaccinated, 25.1% “probably will or are un-
sure,” and 21% “probably or definitely will not.” Similar
to our findings, higher maternal education and insurance
other than Medicaid or no insurance were also associated
with willingness to vaccinate.19

Pertinent to the pediatric kidney disease community, we
found that parents were most hesitant to vaccinate their
child with kidney disease compared with themselves and
their other children. This highlights the importance of
addressing COVID-19 vaccine hesitancy in pediatric kidney
practices.

Overall, the proportions of parents in our cohort who
had high hesitancy toward general childhood (9%) and
influenza (18%) vaccines appear similar to the general US
population of 6.1% for childhood and 25.8% for influenza
vaccines.16 In our cohort, higher hesitancy toward routine
childhood and influenza vaccines correlated with hesitancy
toward COVID-19 vaccines. Thus, past vaccination
behavior such as refusal or delays in vaccination may be
helpful to identify subgroups at risk for low COVID-19
vaccine uptake who may benefit from targeted
interventions.

The need for more information on COVID-19 vaccines
was a salient theme from our interviews, particularly
among those unwilling or unsure about vaccinating their
AJKD Vol XX | Iss XX | Month 2022
child with kidney disease. Interventions focused on in-
formation delivery may be effective. Most parents stated
the need for more information on how the COVID-19
vaccines would affect their child’s condition. It may also
be helpful to inform parents of concrete benefits of the
COVID-19 vaccines. Fear of potential and unknown side
effects need to be clearly discussed with the parents.

A key finding from our study is the importance of
doctors and the health care team in providing COVID-19
vaccine information. In unadjusted analysis, the parents
who reported receiving their information on COVID-19
vaccines primarily from doctors were more likely to be
willing to vaccinate their child with kidney disease. This
observation was strengthened by our interview finding
that the majority of parents wished to know what their
doctors think about the COVID-19 vaccines, regardless of
their expressed willingness to vaccinate. Our findings are
congruent with prior literature that health care pro-
fessionals are the most importance sources for vaccine
information for parents.20

Our findings further elucidate key issues in
patient–provider communication. First, discussions of
COVID-19 vaccines need to be tailored to the parent’s level
of understanding and may need to be repeated over time to
enhance learning20; consistency in messaging among
providers and over time also appears to be important.
Kidney patients often interact with medical teams
consisting of nurses, physicians, advanced practitioners,
nutritionists, and social workers. We postulate that
implementing regular team training and standardizing
7
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Figure 2. Responses to the Vaccine Hesitancy Scale,16 including questions on general childhood and influenza vaccines, of parents
of children with kidney disease or primary hypertension.
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patient informational materials to ensure consistent and
clear messaging from the multidisciplinary team may be
beneficial, though further research is needed.

A final issue is that consideration of parental values and
perspectives in vaccine discussions are also important. This
requires active listening and engaging parents to express
their values and priorities. The literature suggests aligning
vaccine messaging with caregiver values is effective in
increasing vaccine uptake. In a systematic review by Olson
et al,20 message-framing techniques such as emotive
anecdotes, emotive imagery, and co-promoted behavioral
messaging may be effective ways to promote vaccine up-
take. Following the P3 model framework, we summarize
our recommendations in Box 1.

The COVID-19 pandemic continues to evolve. Periodic
surges in infections; changes in disease severity and trans-
missibility associated with different virus variants; updates
Table 3. Vaccine Hesitancy Scale Scores Among Parents of Ch
Vaccine Child Against COVID-19

Willingness to Vac

No (n = 52)
Vaccine Hesitancy Scaleb score for
General childhood vaccines 2.6 ± 0.8
Influenza vaccines 2.9 ± 1.0

Scores given as mean ± SD.
aANOVA test to examine differences in Vaccine Hesitancy Scale scores among the 3
bHigher scores on Vaccine Hesitancy Scale16 indicate increased hesitancy. A score

8

in vaccine development, rollout, and reports of side effects
all could impact caregiver attitudes. These important larger
contextual factors were not examined in the current study as
we took the approach to evaluate factors relevant and
addressable within clinical practice. Parental attitudes and
prevalence of COVID-19 vaccine hesitancy are likely to have
shifted since our study was conducted. However, our find-
ings that parents have greater hesitancy toward vaccinating
their child with kidney disease compared with their other
children and that COVID-19 vaccine hesitancy is associated
with hesitancy toward general childhood and influenza
vaccines among other factors are still relevant to vaccine
promotion in health care settings. Our findings on the
importance of doctors and the health care team in providing
COVID-19 vaccine information and considerations for
effective communication remain important regardless of the
evolution of the pandemic.
ildren With Kidney Disease or Hypertension by Willingness to

cinate Child Against COVID-19 (N = 207)

P aUnsure (n = 80) Yes (n = 75)

1.9 ± 0.6 1.5 ± 0.5 <0.001
2.1 ± 0.9 1.5 ± 0.6 <0.001

groups (“no,” “unsure,” and “yes”).
of ≥3 indicates high hesitancy.
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Table 4. Adjusted Analysis of Predictors of Parental Response to Willingness to Vaccinate Child With Kidney Disease or
Hypertension Against COVID-19

Unsure Unwilling

OR (95% CI)a P OR (95% CI)b P

Child’s kidney disease classification
CAKUT 1.00 (reference) 1.00 (reference)
Transplant recipient 1.77 (0.51-6.16) 0.4 0.78 (0.21-2.97) 0.7
Kidney replacement therapyc — — — —
Glomerular disease 0.84 (0.25-2.82) 0.8 0.21 (0.05-0.80) 0.02
Hypertension 1.39 (0.30-6.37) 0.7 0.40 (0.08-2.04) 0.3
Congenital/hereditary/cystic 1.95 (0.50-7.53) 0.3 0.53 (0.12-2.24) 0.4
Other 1.17 (0.28-4.86) 0.8 0.93 (0.22-3.90) 0.9

Respondent race
White 1.00 (reference) 1.00 (reference)
Black 1.17 (0.52-2.64) 0.7 2.59 (1.03-6.53) 0.04
Other 1.15 (0.37-3.57) 0.8 0.66 (0.15-2.91) 0.6

Female sex of respondent 1.43 (0.50-4.12) 0.5 0.38 (0.12-1.18) 0.1
Respondent insurance type
No insurance/declined to respond 1.00 (reference) 1.00 (reference)
Private 0.32 (0.08-1.25) 0.1 0.42 (0.09-1.88) 0.3
Public 0.39 (0.09-1.69) 0.2 0.36 (0.08-1.72) 0.2

Respondent education level
High school or less 1.00 (reference) 1.00 (reference)
Some college 0.98 (0.32-3.00) 0.9 0.54 (0.17-1.75) 0.3
College graduate or higher 0.73 (0.26-2.10) 0.6 0.19 (0.06-0.60) 0.005

Female sex of child 0.27 (0.12-0.60) 0.001 1.01 (0.42-2.47) 0.9
Respondent age, y 0.96 (0.91-1.00) 0.05 0.95 (0.91-1.00) 0.08
Analysis was by multinomial logistic regression. Variables “number of mitigation tasks performed,” “self-efficacy,” and “sources of information” were not included in
multivariate analysis due to multicollinearity. Abbreviations: CAKUT, congenital anomalies of the kidney and urinary tract; OR, odds ratio.
aOR for comparison of unsure about vaccinating versus willing to vaccinate.
bOR for comparison of unwilling to vaccinate versus willing to vaccinate.
cDue to the low number of participants, the OR, CI, and P values were not reliably estimable.
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Our study has other limitations. The patient cohort in
our study have varied underlying kidney diseases and were
cared for by different providers even within a single sys-
tem, so they experienced different clinical interaction
frequencies and possibly communications about the vac-
cines. These factors were not examined in our survey
analysis, and they may have confounded our observation
Final analyzed interv

Survey participant with child with kidney 
transplant (n=39)

Survey participant with c

Consented to interview (n=34) Consented to inte

Stratified by survey response to willingnes

No (n=10)  Unsure (n=15)  Yes (n=9)

Approached for inter

No (n=0)  Unsure 

n=4 n=4 n=6 n=0 n=3

Excluded (n=19): declined (n=7), scheduling

n=2 n=3 n=5 n=0 n=1

Figure 3. Interview participants on COVID-19 vaccine attitudes
hypertension. aKidney disease due to congenital anomalies of k
congenital disease (C/H/C), or others not include those on dialysi
disease.
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that parents of children with glomerular diseases were
more likely to be willing to vaccinate their child. In the
design of this study, we recognized the complexity of
factors that could influence an individual’s attitude toward
vaccines, which would be difficult to fully capture and
analyze with clarity via surveys and quantitative analysis.
Furthermore, generalizability would be limited across
iews (total n=25)

hild on dialysis (n=12) Survey participant with child with CKDa or 
primary hypertension (n=315)

rview (n=10) Consented to interview (n=142)

s to vaccinate child against COVID-19

view participation

(n=9)  Yes (n=1) No (n=40)  Unsure (n=47)  Yes (n=55)

n=2 n=9 n=5 n=11

 difficulty (n=11), poor audio quality (n=1)

n=2 n=3 n=4 n=5

for children and adolescents with kidney disease or primary
idney and urinary tract, glomerular disease, cystic/hereditary/
s or with a kidney transplant. Abbreviation: CKD, chronic kidney
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Box 1. Summary of Considerations for COVID-19 Vaccine
Promotion for Children With Kidney Disease or Primary
Hypertension Following the P3 Model

Practice Level

• Structure vaccine promotional team with physicians as
key members in delivery of vaccine information

• Conduct regular multidisciplinary team training on vaccine
communication

• Standardize vaccine informational materials used across
the health care setting

• Coordinate staff and clinical encounters to present vac-
cine information at multiple points of an encounter and in a
recurring manner

• Systematically track vaccination history and provide
prompts for vaccination

Provider Level

• Active participation in communications with patients and
caregivers on vaccination

• Prompts from electronic medical record system to pro-
viders for vaccination and alerts regarding missed/delayed
vaccination

• Communication style training
> Active listening and bidirectional communication
> Message-framing techniques to align messaging with

caregiver values
> Delivery appropriate to patient’s/caregiver’s health lit-

eracy status
Patient Level

• Clear informational materials delivered to patients and
family in multiple and recurring encounters, covering:
> Targeted information specific to kidney/health condition
> Concrete information on benefits from vaccination
> Clear information on side effects

• Prompts to discuss vaccinations with physicians and
other members of the team

P3 is the Practice, Provider, and Patient Level model developed by Bednarczyk
et al.15

Wang et al
different clinic settings and other institutions and contexts.
Thus, we conducted in-depth interviews so that we could
gain a more in-depth understanding of the various in-
fluences on vaccine attitudes and generate useful knowl-
edge applicable to other centers.

The participants volunteering for the survey and inter-
view may not be representative of most parents. In
addition, the response rate differed by the child’s kidney
condition and was lowest among the parents of children
with a kidney transplant. This may be due to differences in
clinic flow. The children in our transplant clinic have many
scheduled tasks (eg, blood draws and visits with phar-
macists and dieticians), so their parents may not have had
as much time to participate in the survey. We did have a
sound survey return rate of >20% in each group and 39%
overall. We have relatively few children on dialysis, thus
issues specific to this vulnerable subgroup may not have
been fully captured. Another limitation is our findings may
not reflect the attitudes and experiences of non–English-
speaking minority groups in the United States.
10
In summary, we present novel information on the
prevalence, predictive factors, and influences on vaccine
hesitancy in this vulnerable patient cohort. We combined
the strengths of quantitative and qualitative methodology
for robust findings to help inform the kidney community
on the scope of vaccine hesitancy and develop COVID-19
vaccine promotional campaigns.
Supplementary Material
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Table S1: Number of interview participants by response to willing-
ness to vaccinate child with kidney disease or hypertension against
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Vaccine Attitudes and COVID -19 Vaccine Intention Among Parents of 
Children With Kidney Disease Or Primary Hypertension

Influences on Vaccine Attitude

Vaccinate child?
• 36% = YES 
• 39% = UNSURE 
• 25% = NO 

CONCONCLUSION: COVID-19 vaccine hesitancy is highly prevalent. Information relevant to kidney 
patients must be communicated in consistent, empathetic, and health-literacy appropriate manners.

Methods

25 Parents with 
differing opinions 
further interviewed

Predicators:
• Hesitancy towards general 

childhood and influenza vaccines
• Lower parental education
• Black race

“What do the doctors think?”
• Doctors are trusted sources of info
• Inconsistent info from doctors lead to 

confusion and hesitancy
• Communication styles that disregard 

patient values and concerns negatively 
impact attitudes

Parental Vaccine Attitudes

Information is key
• Parents desire information specific to 

their child’s kidney condition and health
• Concrete information on benefits vs 

harm may be important to provide

207 Parents of 
children with kidney 
disease and primary 
hypertension surveyed

Dec 2020-Oct 2021

2
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hy
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