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COVID-19 vaccine hesitancy among parents of children
with systemic lupus erythematosus
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Division of Nephrology, Department of Pediatrics, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Background: Coronavirus disease 2019 (COVID-19) vac-
cination remains an essential strategy for reducing dis-
ease burden. Specific guidelines for vaccinating children
with systemic lupus erythematosus (SLE) are currently
unavailable, highlighting the gap in tailored recommen-
dations for this population.

Purpose: This study aimed to estimate parental intention
to vaccinate children with SLE against COVID-19 and
identify factors associated with this intention. It also
explored parents’ attitudes toward the vaccine.

Methods: Seventy-four parents of patients aged 5-21 years
who were diagnosed with SLE before 18 years of age were
surveyed regarding their willingness to further vaccinate
their children with SLE against COVID-19. The parents
were categorized into vaccine acceptance (VA) and
vaccine hesitancy (VH) groups and completed a validated
6-item questionnaire designed to gauge their attitudes
toward the vaccine. Vaccine hesitancy scale (VHS) scores
were calculated with higher scores indicating increased
VH. The adjusted odds ratios (aOR) (95% confidence in-
terval [CI]) for VA-associated factors were determined
using multivariate analysis.

Results: Twenty-five parents (33.8%) were diagnosed with
VH. Compared with the VH group, the VA group showed
a higher frequency of previous COVID-19 vaccine uptake,
completed immunization in children, and parental
willingness to be vaccinated themselves. Children were
older in the VA versus VH group. The mean total VHS
score was significantly higher in the VH versus VA group.
In a multivariate model of factors differing significantly
between the VA and VH groups, parental willingness to
vaccinate themselves (aOR, 5.0; 95% CI, 1.2-20.4), patient
age (@OR, 1.4; 95% CI, 1.1-1.9), and VHS score on vaccine
efficacy belief (aOR, 0.1 [0.0-0.5]) were significantly asso-
ciated with VA.

Conclusion: A significant proportion of parents were
hesitant to vaccinate their children with SLE against
COVID-19. These insights underscore the importance of

developing targeted educational interventions to address
specific parental concerns and improve vaccine uptake in
children with SLE.

Key words: Child, COVID-19, COVID-19 vaccines, Systemic
lupus erythematosus, Vaccination hesitancy

Key message

Question: What is the acceptance rate for coronavirus
disease 2019 vaccination among parents of children
with systemic lupus erythematosus (SLE)?

Finding: One-third of parents were hesitant to vaccinate
their child. Parental willingness to vaccinate themsel-
ves, older patient age, and belief in the vaccine's potency
were associated with vaccine acceptance.

Meaning: These findings highlight the need for targeted
interventions to improve vaccine acceptance among
parents of children with SLE.

Introduction

The world has witnessed the transition of the corona-
virus disease 2019 (COVID-19) from a pandemic to an
endemic state as the virus responsible for COVID-19, se-
vere acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), continues to evolve.) COVID-19 vaccination is a
crucial strategy to curb the incidence of COVID-19.2 Mes-
senger RNA-based COVID-19 vaccines are authorized for
use in children aged 6 months to 18 years.” The national
immunization program (NIP) against COVID-19 of Thail
and recommended a messenger RNA-based vaccine for
children aged 12-18 years old in August 2021 and for child-
ren aged 5-12 years old in February 2022. As the protec-
tion from COVID-19 vaccines diminishes over time, the
Centers for Disease Control and Prevention has recom:-
mended that everyone aged 5 years and older receive one
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dose of an updated COVID-19 vaccine to safeguard against
serious illness.” Additional doses of the COVID-19 vaccine
are advised for individuals who are moderately or severely
immunocompromised.®

Systemic lupus erythematosus (SLE) is an autoimmune
inflammatory rheumatic disease (AIIRD) resulting from
immune dysregulation.” The therapeutic management
of SLE often includes immunosuppressive agents, such
as steroids. Both immune dysregulation and the use of
immunosuppressive therapies heighten susceptibility
to SARS-CoV-2 infection and increase the risk of severe
COVID-19 manifestations.®® While SLE typically occurs
in women of childbearing age, children account for 15-
20% of patients.!” Pediatric SLE typically has a more ag:
gressive disease course than adult-onset SLE or other
pediatric AIIRDs, with severe complications such lupus
nephritis being particularly common.®V Lupus nephritis
significantly impacts disease prognosis and often necessi-
tates intensive immunosuppressive therapy, which could
influence parental attitudes toward COVID-19 vaccination.

Despite the critical role of vaccination in the COVID-19
pandemic response, the pooled vaccine acceptance (VA)
rate in adults with SLE was 67%."? Vaccine hesitancy (VH)
defined as the refusal of vaccines or a delay in acceptance
despite the availability of immunization services remains
a significant challenge, especially in children with pre-
existing illnesses.> Parental acceptance of COVID-19
vaccination for healthy children ranges from 40%-60%,
with even lower acceptance rates reported for children
with chronic illnesses.>* Concerns about vaccine safety,
potential interactions with immunosuppressive therapies,
and overall health vulnerabilities are prominent drivers
of VH among parents of children with chronic medical
conditions.'®? A recent survey of parents of children with

AIIRDs reported a VA rate of 41.8%, highlighting significant
VH in this population.'®

Although pediatric SLE is classified under AIIRDs, its
systemic nature, aggressive course, and higher reliance
on immunosuppressive therapy distinguish it from other
pediatric AIIRDs.” These characteristics may amplify
parental concerns about COVID-19 vaccination, making
it essential to explore whether the factors influencing VH
in SLE differ from those affecting parents of children with
other chronic conditions or AIIRDs.

Our study aimed to estimate parental intentions to vac-
cinate their children with SLE against COVID-19 and to
investigate the predictors of their decisions. We also explor-
ed parental attitudes and concerns regarding COVID-19
vaccination, recognizing the importance of tailoring vac-
cination strategies to address the specific vulnerabilities
of children with SLE. By examining these factors, our
research seeks to fill an important gap and provide insights
to inform targeted strategies for improving vaccine uptake
in this high-risk population.

Methods

This cross-sectional survey was conducted at a tertiary
center in Thailand from May to August 2023. Parents of
patients aged 5 to 21 years who had been diagnosed with
SLE before turning 18 were eligible. Potential respondents
were identified in the outpatient clinic while their child
awaited a scheduled consultation. Informed consent was
obtained and only one parent per patient completed the
survey. This study was approved by the Institutional Re-
view Board of the Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand (No.0817/65).
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1. Parental characteristics

Parental sociodemographic details including age, edu-
cational status, and family income were collected. Edu-
cational status was classified as below college or some
college or higher. Family income was classified as above
or below the national average. Data on parental comor-
bidities, previous COVID-19 vaccine uptake, side effects of
COVID-19 vaccine, and history of COVID-19 infection were
also collected.

2. Patient characteristics

Clinical characteristics of children with SLE were
gathered using standardized formats to assess disease
status, treatmentrelated variables, previous COVID-19
vaccine uptake, side effects of COVID-19 vaccine, and
history of COVID-19 infection. Their immunization cards
were reviewed. Lupus nephritis was diagnosed if hema-
turia, proteinuria, or decreased kidney function was pre-
sent. Advanced chronic kidney disease was defined as an
estimated glomerular filtration rate below 60 mL/min/1.73
m22°2) Disease duration was defined as the time from
diagnosis to survey. The accumulated damage index since
the onset of SLE was determined using the Systemic Lupus
International Collaborating Clinics/American College of
Rheumatology Damage Index (SLICC/ACR DI).2?

3. Survey administration
The survey comprised 2 main sections.

1) Parental willingness to vaccinate their child

This section assessed parental willingness to allow their
child with SLE to receive the COVID-19 booster vaccine.
Parents answered the question, “Are you willing to further
vaccinate your child with SLE against COVID-19?” with
response options of “yes,” “no,” and “unsure.” Parents were
classified as VA or VH based on their willingness to vac-
cinate their child. Participants who answered “unsure”
were categorized as VH. The same question was asked to
evaluate their willingness to vaccinate themselves.

2) Parental attitudes toward COVID-19 vaccination

This section utilized a previously validated question-
naire to examine parental attitudes toward COVID-19
vaccination for their child. The questionnaire included
6 items addressing the importance of the vaccine for
their child’s health and the community, belief in vaccine
efficacy, perceived reliability of COVID-19 vaccine informa-
tion from healthcare providers, adherence to healthcare
professional recommendations regarding the COVID-19
vaccine, and concerns regarding side effects. Responses
were measured on a 5-point Likert scale ranging from

'strongly disagree' to 'strongly agree.! Vaccine hesitancy
scale (VHS) scores were calculated, with higher scores
indicating increased VH.

4. Statistical analysis

Data analysis was performed using Stata v14 (StataCorp,
College Station, TX, USA), with P values of <0.05 considered
statistically significant. Descriptive data are reported as
meansstandard deviation for quantitative variables and
proportion (%) for categorical variables. Participant and
patient characteristics were compared between the VA
and VH groups using t tests for quantitative variables and
chi-square or Fisher exact tests for categorical variables.

Variables significantly different between VA and VH
were included in a multivariable logistic regression model
to determine potential factors associated with the willing-
ness to vaccinate their child against COVID-19. Adjusted
odds ratios (@OR) with 95% confidence intervals (CI) were
calculated.

The reliability of the 6-item questionnaire for assessing
parental attitudes towards COVID-19 vaccination was
evaluated using Cronbach alpha coefficient. The question-
naire demonstrated good reliability, with a Cronbach
coeflicient alpha of 0.8577.

Results

1. Parental characteristics

Out of 75 eligible parents, 74 (59 mothers, 79.7%) com-
pleted the questionnaire. Parental characteristics are
detailed in Table 1. The average age was 46.0+8.9 years.
Eighteen parents (24.3%) had at least one comorbidity,
and 49 (66.2%) had a history of COVID-19 infection. Five
parents (6.8%) had never received a COVID-19 vaccine.
Fifty-five parents (79.7%) reported side effects from pre-
vious COVID-19 vaccine. Regarding their willingness to
be further vaccinated against COVID-19 for themselves, 51
parents (68.9%) were willing, 12 (16.2%) were unsure, and 11
(14.9%) were unwilling.

2. Patient characteristics

The characteristics of the 74 children with SLE (61 female,
82.4%) are provided in Table 1. The average age was 16.1+3.2
years. The average disease duration was 59.6+40.2 months,
and lupus nephritis was diagnosed in 58 patients (78.4%).
Two patients (2.7%) had advanced chronic kidney disease.

Seventy children (94.6%) had received at least one dose
of COVID-19 vaccine and 50 of them (71.4%) experienced
some side effects. Sixty-seven children (90.5%) had com-
pleted the NIP. Forty (54.2%) had a history of COVID-19
infection.
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were VH, including 10 who answered "unsure" and 15 who

3. Parental willingness to booster their child with SLE  answered "unwilling." Fig. 1 presents parental willingness

against COVID-19 to vaccinate their child, categorized by the roles of fathers

Based on parental willingness to allow their child with ~ and mothers. No significant differences in willingness
SLE to receive the COVID-19 booster vaccine, 49 parents were observed between mothers and fathers (P=1.00).

(66.2%) were classified as VA, while 25 parents (33.8%) Table 1 displays the comparison between VA and VH

@ Willing O Unwilling ® Unsure P=1.00

20.0%

66.1% 66.7%

Parents Mother Father

Fig. 1. Parental willingness to vaccinate their child with SLE against COVID-19 categorized by the
roles of fathers and mothers. SLE, systemic lupus erythematosus; COVID-19, coronavirus disease
2019.

Table 1. Characteristics of children with SLE and their parents based on parental willingness to vaccinate their child against

COVID-19
Characteristic Total (n=74)  Vaccine acceptance (n=49) Vaccine hesitancy (n=25) Pvalue
Parents
Mother 59(79.7) 39(79.6) 20(80.0) 1.00
Age (yr) 46.0£8.9 46.619.1 45.0£8.5 0.48
Comorbidities 18(24.3) 14(28.6) 4(16.0) 0.27
Some college or higher 32(43.2) 21(42.9) 1(44.0) 0.93
Family monthly income above national average 42 (56.8) 30(61.2) (48.0) 0.28
Vaccination against influenza 45 (60.8) 26(53.1) 19(76) 0.06
History of COVID-19 infection 49(66.2) 30(61.2) 19(76.0) 0.20
Previous COVID-19 vaccine uptake 69(93.2) 45(91.8) 24 (96.0) 0.66
Side effects of COVID-19 vaccine 55/69(79.7) 35/45(77.8) 20/24(83.3) 0.76
Willingness to further vaccinate themselves against COVID-19 51(68.9) 41(83.7) 0(40.0) <0.001
Respondents’ children
Female 61(82.4) 41(83.7) 20(80.0) 0.69
Age (yr) 16.1£3.2 16.8+3.0 14.9+3.4 0.02
Disease duration (mo) 59.6+40.2 64.6+38.8 49.8+41.9 0.14
SLICC/ACR damage index 0.70.1 0.8+0.2 0.50.2 0.42
Lupus nephritis 58(78.4) 39(79.6) 19(76.0) 0.72
Proliferative lupus nephritis 35(60.3) 25(51.0) 10 (40.0) 0.37
Advanced CKD 2(2.7) 1(2.0) 1(4.0) 1.00
Immunosuppressive therapy
Prednisolone dose (mg/day) 11.041.4 9.611.5 13.7+2.8 017
Hydroxychloroquine 67(90.5) 43(87.8) 24(96.0) 0.41
Cyclophosphamide 6(8.1) 4(8.2) 2(8.0) 1.00
Mycophenolate mofetil 32(43.2) 21(42.9) 1(44.0) 0.93
Vaccination against influenza 67(90.5) 43(87.8) 24(96.0) 0.41
Completed NIP 67(90.5) 47(95.9) 20(80.0) 0.03
Previous COVID-19 vaccine uptake 70(94.6) 49 (100) 21(84.0) 0.01
Side effects of COVID-19 vaccine 50/70(71.4) 34/49 (69.4) 16/21(76.2) 0.77
History of COVID-19 infection 40 (54.1) 27 (55.1) 13(52.0) 0.80

Values are presented as number (%) or meantstandard deviation.

SLE, systemic lupus erythematosus; COVID-19, coronavirus disease 2019; SLICC/ACR, Systemic Lupus International Collaborating Clinics/American College of
Rheumatology; CKD, chronic kidney disease; NIP, National Immunization Program.

Boldface indicates a statistically significant difference with P<0.05.
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and their respective children. Previous uptake of COVID-
19 vaccine was higher in children of VA than VH (100
% vs. 84%, P=0.01) (Table 1). Willingness to receive the
COVID-19 vaccine for themselves was higher among VA
than VH (84% vs. 40%, P<0.001). The children of VA were
older than those of VH (16.8+3.0 years vs. 14.9+3.4 years,
P=0.02), and more children of VA had completed the NIP
compared to VH children (95.9% vs. 80.0%, P=0.03). SLICC/
ACR DI scores, previous uptake of influenza vaccine, and
immunosuppressive therapy were comparable in children
of both groups.

4. Parental attitudes toward COVID-19 vaccine

The results showed that 75.7% of parents agreed that the
COVID-19 vaccine was important for their child’s health,
69.0% agreed with the protection potency of the COVID-19
vaccine, 78.4% agreed that vaccinating their child with the

Il Strongly disagree

| am concerned about the potential serious adverse 1.4
effects of a future COVID-19 vaccine

1 will follow my doctor or healthcare provider's 14
recommendations regarding a future COVID-19 vaccine

The information | receive from my child’s healthcare 2.7
provider about a future COVID-19 vaccine is reliable and
trustworthy

Vaccinating my child with the COVID-19 vaccine is

COVID-19 vaccine was important for the health of others
in the community, 83.5% believed that the information
from the healthcare provider about a future COVID-19
vaccine was reliable and trustworthy, 86.5% would follow
the healthcare provider's recommendations regarding a
future COVID-19 vaccine, and 63.5% were concerned about
the potential serious adverse effects of a future COVID-19
vaccine (Fig. 2A).

Based on the parental response to the questionnaires,
VHS scores were calculated. The total and itemized VHS
scores are shown in Fig. 2B. The average total VHS score
in VH was significantly higher than in VA (2.8+0.6 vs. 2.3+
0.4, P<0.001). When examining the itemized VHS scores,
VH had significantly higher scores than VA in most items,
including the importance of COVID-19 vaccine for their
children, the protection potency of the COVID-19 vac
cine, importance of vaccination for the health of others

important for the health of others in my

2.
The COVID-19 vaccination is an effective way to protect
my child from disease

The COVID-19 vaccine is important for my child's health

Il Disagree ] Neutral [J Agree [ Strongly agree
207 | 338 | 207 |
9.5| 70.3 | 16.2
10.8| 68.6 | 14.9 |
o Vg 12 ] 662 [122
216 | 56.8 122
14
) 62 | 58.1 [ 176
T T T T 1
20 40 60 80 100
Percent

[ Vaccine acceptance

Total VHS score -

I am concerned about the potential
serious adverse effects of a future -
COVID-19 vaccine

1 will follow my doctor or healthcare
provider's recommendations regarding |
a future COVID-19 vaccine

The information | receive from my child’s
healthcare provider about a future -
COVID-19 vaccine is reliable and
trustworthy

Vaccinating my child with the COVID-19 |
vaccine is important for the health of
others in my community

The COVID-19 vaccination is an effective
way to protect my child from disease

The COVID-19 vaccine is important for
my child's health 1

@ Vaccine hesitancy

B

—— P<0.001
—=
I @ P=0.86
e |
—— P=0.13
——
—e— P=0.02
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—— P<0.001
——
= P<0.001
—=—
e P=0.001
——
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Vaccine hesitancy scale score

Fig. 2. Hesitancy toward COVID-19 vaccination among parents of children with SLE (A) and
comparison of vaccine hesitancy scale (VHS) scores between parents with vaccine acceptance and
vaccine hesitancy (B). COVID-19, coronavirus disease 2019; SLE, systemic lupus erythematosus.
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in the community, and reliable and trustworthy of the
information from their healthcare provider about a future
COVID-19 vaccine. Although the scores for adherence to
healthcare provider's recommendations regarding a fu-
ture COVID-19 vaccine and concerns about the potential
serious adverse effects of a future COVID-19 vaccine were
higher in VH, the differences did not reach statistical signi-
ficance.

5. Factors associated with parental willingness to vacci-
nate their child with SLE against COVID-19

Factors found significantly different between VA and
VH were included in multivariate analysis (Fig. 3). These
factors were parental willingness to vaccinate themselves,
patient age, completed NIP, and 4 items from the parental
attitude assessment namely, the importance of COVID-19
vaccine for their child’s health, disbelief in the protection
potency of the COVID-19 vaccine, importance of vacci-
nation for the health of others in the community, and
reliability and trustworthy of the information from their
healthcare provider. Previous uptake of COVID-19 vaccine
in the patients was omitted from the multivariable model
as the variable was a perfect predictor of the outcome.

In the multivariate model, 3 factors were significantly
associated with parental willingness to vaccinate their
child against COVID-19 (Fig. 3). Parental willingness to
vaccinate their child increased by 5-fold if parents were
willing to vaccinate themselves (aOR, 5.0; 95% CI, 1.2-20.4;
P=0.02). The likelihood of parental willingness to vaccinate
their child with SLE increased by 40% per 1 year increase
in patients’ age (@OR, 1.4; 95% CI, 1.1-1.9; P=0.01). Disbelief
in the protection potency of the COVID-19 vaccine ne-
gatively influenced parental willingness to vaccinate their
child. Every 1-point increase in the VHS score in the item
measuring concerns about COVID-19 vaccine efficacy
decreased the likelihood of parental willingness to vac-

Parental willingness to vaccinate themselves-

Completed the national immunization program -
Importance of COVID—19 vaccine for their child’s health

Disbelief in the protection potency of the COVID-19 vaccine{ —————@——

cinate their child by 10 times (@OR, 0.1; 95% CI, 0.0-0.5;
P=0.008).

Discussion

Vaccination remains a cornerstone in preventing
COVID-19 infection for both healthy children and those
with medical conditions, such as SLE.?? As of 2023, 95% of
children with SLE in the study had received at least one
dose of the COVID-19 vaccine. Despite this high uptake
of the initial dose, only two-thirds of parents expressed
willingness to continue vaccinating their child with SLE
against COVID-19. VA is fluid and can change over time.?%
The decline in VA observed after a nationwide vaccination
drive among the parents in our study mirrors trends seen
in the general population.?>?9 In this study, we found that
parents with VA were more willing to vaccinate them-
selves, their children were older, and they were more con-
fident in vaccine efficacy.

The decision to vaccinate children with SLE relies hea-
vily on parental discretion due to limited guidelines for
this specific population.””?¥ Studies have shown that fac-
tors including sociodemographic characteristics, attitudes
toward vaccination, perceived susceptibility to COVID-19,
vaccine knowledge, and pre-existing medical conditions
of their child influence parental vaccination intentions.'?
VH among parents varies by their children's medical
conditions.*'® Willingness to vaccinate against COVID-19
is 33% for children with kidney disease or hypertension,'®)
57% for children with cancer,'® and 42%-75% for children
with AIIRD.617)

Our study indicates that parental willingness to vacci-
nate their children with SLE against COVID-19 is moderate
and influenced by many factors. Identifying these factors
can help optimize vaccine uptake in this specific pop-

5.0(1.2-20.4), P=0.02*
—.—

1.4 (1.1-1.9), P=0.01*
Patient age (years) -@-

2.7(0.3-21.1), P=0.34
_.7
0.9 (0.3-3.0), P=0.82
_.—
0.1 (0.0-0.5), P=0.008*

2.2(0.4-12.4), P=0.37

Vaccinating their child was important for the health of others in the community —]—

Reliability of healthcare provider’s information about COVID—19 vaccine - —]

1.4 (0.4-5.5), P=0.60
loe——

0.1 1.0 100 400
Adjusted odds ratio (95% Cl)

Fig. 3. A multivariate logistic regression model for factors associated with parental willingness to vaccinate their child with SLE
against COVID-19. COVID-19, coronavirus disease 2019; SLE, systemic lupus erythematosus. CI, confidence interval.
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ulation. Our study found that parents who were willing
to vaccinate themselves against COVID-19 were signifi-
cantly more likely to vaccinate their children. According
to the Theory of Planned Behavior, attitudes toward a
behavior significantly predicts intentions to perform that
behavior.? Attitude was the strongest predictor of vac-
cination intention, and intention was the strongest predic-
tor of vaccination uptake.?”

Parents with positive attitudes toward vaccines gene-
rally trust their safety and efficacy. Prior COVID-19 infec-
tion led to disbelief in vaccine efficacy among adults with
SLE.>? The multivariable logistic regression demonstrated
that disbelief in vaccine efficacy was found to be a factor
associated with VH in our study. Half of the patients in
our study had prior COVID-19 infection despite a high
vaccination rate. The belief in natural immunity after
COVID-19 infection might reduce the perceived need for
further vaccination. Only two-thirds of parents in our
study believed in the protective efficacy of the COVID-19
vaccine. The likelihood of parental willingness to vac-
cinate their child increased with the child's age. The
novel mRNA vaccine platform and its initial approval for
older children might have caused apprehensions about
vaccinating younger children due to perceived novelty
and potential side effects.” These concerns may impact
intentions to vaccinate younger children compared to
older ones.

Sociodemographic characteristics such as parental edu-
cation levels and family income have shown mixed effects
on willingness to vaccinate.?) For example, a study on
parents of children with AIIRD found no differences in
education and employment status between vaccinated
and unvaccinated groups, although family income was
higher among the vaccinated.” In our study, education
and family income were comparable between VA and VH
groups.

Healthcare professionals play a crucial role in vaccine
guidance. Our study showed that both VA and VH parents
of children with SLE expressed high levels of adherence to
healthcare professionals' recommendations. A previous
study found that over half of SLE patients with VH would
likely get vaccinated if assured by their doctor, highlight
ing the importance of professional guidance over advice
from friends or family.>®

This study has several limitations. First, the prevalence
of VH can be influenced by study design. Willingness to
vaccinate is typically higher in studies where data are
collected through questionnaires in clinical settings com-
pared to online surveys, potentially leading to overestima-
tion of willingness in our study.?) However, the inclusion of
an "unsure” response option could decrease the parental
intention to accept a COVID-19 vaccine for their children.?

Second, our study population was exclusively Asian.
Studies show that VA is influenced by geographical region,
with higher acceptance rates in Asia.? Therefore, our
findings may not be generalizable to other populations.

Third, although a complete NIP was not independently
associated with parental VA in our study, our data revealed
significant differences in both previous COVID-19 vaccine
uptake and the rates of complete NIP in children of VA
versus VH parents (100% vs. 84% and 95.9% vs. 80.0%,
respectively). These findings suggest that parental VH may
stem from both general VH and specific concerns about
the COVID-19 vaccine. However, the relative contributions
of these factors could not be determined definitively from
our study.

Fourth, while the rates of previous COVID-19 vaccine
uptake were significantly higher in children of VA com-
pared to VH, our study does not clearly establish the rela-
tionship between parental willingness to vaccinate their
child with SLE against COVID-19 and the actual booster
vaccination rates. As a result, the extent to which parental
willingness influences actual vaccination rates, including
booster vaccination, in children with SLE remains unclear
and further research is required.

In conclusion, this study provides valuable insights into
the willingness and attitudes of parents of children with
SLE toward COVID-19 vaccination. While the majority are
willing to vaccinate their children, a significant portion
remain hesitant. Our findings highlight the need for
targeted interventions to address VH in this vulnerable
population. Establishing formal guidelines for COVID-19
vaccination in pediatric SLE patients could further sup-
port informed decision-making among parents.

Footnotes

Conflicts of interest: No potential conflict of interest rele-
vant to this article was reported.

Funding: This study received no specific grant from any
funding agency in the public, commercial, or not-for-profit
sectors.

Acknowledgments: We would like to thank the English
editing service, research affairs, Faculty of Medicine,
Chulalongkorn University for the support.

Author contribution: Conceptualization: PR; Formal Analy-
sis: KS, PR; Investigation: KS, NP, PR; Methodology: PR;
Project Administration: NP, PR; Writing-Original Draft: KS,
PR; Writing-Review & Editing: KS, NP, PR

www.e-cep.org

https://doi.org/10.3345/cep.2024.01340 460


https://doi.org/10.3345/cep.2024.01340

ORCID:

Karnchanit Sausukpaiboon ' https://orcid.org/0000-0002-
4322-1773

Nuanpan Penboon ' https://orcid.org/0009-0001-6440-8991
Pornpimol Rianthavorn ' https://orcid.org/0000-0003-2671-
7416

References

1. World Health Organization. Update on COVID-19 in Thail-
and: 7 February 2024 [Internet]. Bangkok (Thailand): Geneva
(Switzerland): World Health Organization; 2024 [cited 2024
Aug 1]. Available from: https://wwwwho.int/thailand/news
/detail/06-02-2024-update-on-covid-19-in-thailand--7-
february-2024.

2. Antia R, Halloran ME. Transition to endemicity: under-
standing COVID-19. Immunity 2021;54:2172-6.

3. American Academy of Pediatrics. Children and COVID-19:
state-level data report [Internet]. Itasca (IL): American
Academy of Pediatrics [cited 2024 Aug 1]. Available from:
https://www.aap.org/en/pages/2019-novel-coronavirus-
covid-19-infections/children-and-covid-19-state-level-data-
report/.

4, Kitro A, Sirikul W, Dilokkhamaruk E, Sumitmoh G,
Pasirayut S, Wongcharoen A, et al. COVID-19 vaccine hesi-
tancy and influential factors among Thai parents and guar-
dians to vaccinate their children. Vaccine 2022;11:100182.

5. Centers for Disease Control and Prevention. Stay up to date
with COVID-19 vaccines [Internet]. Atlanta (GA): Centers
for Disease Control and Prevention; 2025 [cited 2024 Aug 1].
Available from: https://www.cdc.gov/covid/vaccines/stay-
up-to-date.html.

6. Centers for Disease Control and Prevention. Vaccines for
moderately to severely immunocompromised people [In-
ternet]. Georgia: Centers for Disease Control and Preven-
tion; 2025 [cited 2024 Aug 1]. Available from: https:/www.
cdc.gov/covid/vaccines/immunocompromised-people.
htm1?CDC_AAref Val=https://www.cdc.gov/coronavirus/
2019-ncov/vaccines/recommendations/immuno.html.

7. Santiworakul C, Saisorn W, Siripen N, Leelahavanichkul A,
Rianthavorn P. Interleukin-8 and neutrophil extracellular
traps in children with lupus nephritis and vitamin C
deficiency. Pediatr Nephrol 2024;39:1135-42.

8. Zhao X, Wu H, Li S, Gao C, Wang J, Ge L, et al. The impact
of the COVID-19 pandemic on SLE. Mod Rheumatol 2024;
34:247-64.

9. Lupu A, Miron IC, Gavrilovici C, Raileanu AA, Starcea IM,
Ioniuc ], et al. Pediatric systemic lupus erythematous in
COVID-19 era. Viruses 2023;15:272.

10. Mina R, Brunner HI. Update on differences between child-
hood-onset and adult-onset systemic lupus erythematosus.
Arthritis Res Ther 2013;15:218.

11. Rianthavorn P, Buddhasri A. Long-term renal outcomes of
childhood-onset global and segmental diffuse proliferative
lupus nephritis. Pediatr Nephrol 2015;30:1969-76.

12. Tan SYS, Yee AM, Sim JJL, Lim CC. COVID-19 vaccination

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

in systemic lupus erythematosus: a systematic review of
its effectiveness, immunogenicity, flares and acceptance.
Rheumatology 2023;62:1757-72.

MacDonald NE; SAGE Working Group on Vaccine Hesitancy.
Vaccine hesitancy: definition, scope and determinants.
Vaccine 2015;33:4161-4.

Goldman RD, Yan TD, Seiler M, Parra Cotanda C, Brown
JC, Klein EJ, et al. Caregiver willingness to vaccinate their
children against COVID-19: cross sectional survey. Vaccine
2020;38:7668-73.

Choi SH, Jo YH, Jo K], Park SE. Pediatric and parents' atti-
tudes towards COVID-19 vaccines and intention to vaccinate
for children. ] Korean Med Sci 2021;36:e227.

Akgun O, Kayaalp GK, Demirkan FG, Cakmak F, Tanatar
A, Guliyeva V, et al. Exploring the attitudes, concerns, and
knowledge regarding COVID-19 vaccine by the parents of
children with rheumatic disease: cross-sectional online
survey. Vaccine 2022;40:1829-36.

Yildiz M, Hagslak F, Glinalp A, Adrovic Yildiz A, Sahin S,
Barut K. COVID-19 vaccination practice of children with
rheumatic disease: A survey-based study. ] Acad Res Med
2022;12:28-35.

Wang CS, Doma R, Westbrook AL, Johnson ], Anderson
EJ, Greenbaum LA, et al. Vaccine attitudes and COVID-19
vaccine intention among parents of children with kidney
disease or primary hypertension. Am ] Kidney Dis 2023;81:
25-35.

Skeens MA, Hill K, Olsavsky A, Buff K, Stevens ], Akard
TF, et al. Factors affecting COVID-19 vaccine hesitancy in
parents of children with cancer. Pediatr Blood Cancer 2022;
69:€29707.

Schwartz GJ, Munoz A, Schneider MF, Mak RH, Kaskel F,
Warady BA, et al. New equations to estimate GFR in children
with CKD. ] Am Soc Nephrol 2009;20:629-37.
Jongvilaikasem P, Rianthavorn P. Longitudinal growth
patterns and final height in childhood-onset systemic lupus
erythematosus. Eur ] Pediatr 2021;180:1431-41.

Gladman DD, Goldsmith CH, Urowitz MB, Bacon P, Fortin
P, Ginzler E, et al. The systemic lupus International Col
laborating Clinics/American College of Rheumatology
(SLICC/ACR) damage index for systemic lupus erythemato-
sus international comparison. ] Rheumatol 2000;27:373-6.
Shi Y, Sule S, Park C, Ahn SY. Efficacy of the COVID-19 vac-
cine in pediatric systemic lupus erythematosus patients.
Lupus 2023;32:1583-4.

Daly M, Robinson E. Willingness to vaccinate against
COVID-19 in the U.S.: representative longitudinal evidence
from April to October 2020. Am ] Prev Med 2021;60:766-73.
Lazarus JV, Wyka K, White TM, Picchio CA, Gostin LO,
Larson H]J, et al. A survey of COVID-19 vaccine acceptance
across 23 countries in 2022. Nat Med 2023;29:366-75.
Patwary MM, Alam MA, Bardhan M, Disha AS, Haque MZ,
Billah SM, et al. COVID-19 vaccine acceptance among low-
and lower-middle-income countries: a rapid systematic
review and meta-analysis. Vaccines 2022;10:427.

Curtis JR, Johnson SR, Anthony DD, Arasaratnam R], Baden
LR, Bass AR, et al. American College of Rheumatology
Guidance for COVID-19 vaccination in patients with
rheumatic and musculoskeletal diseases: version 5. Arth-

461 Sausukpaiboon K, et al. COVID-19 vaccine hesitancy among parents of children with SLE

www.e-cep.org


https://www.who.int/thailand/news/detail/06-02-2024-update-on-covid-19-in-thailand--7-february-2024
https://www.who.int/thailand/news/detail/06-02-2024-update-on-covid-19-in-thailand--7-february-2024
https://www.who.int/thailand/news/detail/06-02-2024-update-on-covid-19-in-thailand--7-february-2024
https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/children-and-covid-19-state-level-data-report/
https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/children-and-covid-19-state-level-data-report/
https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/children-and-covid-19-state-level-data-report/
https://www.cdc.gov/covid/vaccines/stay-up-to-date.html
https://www.cdc.gov/covid/vaccines/stay-up-to-date.html
https://www.cdc.gov/covid/vaccines/immunocompromised-people.html?CDC_AAref_Val=https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/covid/vaccines/immunocompromised-people.html?CDC_AAref_Val=https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/covid/vaccines/immunocompromised-people.html?CDC_AAref_Val=https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/covid/vaccines/immunocompromised-people.html?CDC_AAref_Val=https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html

28.

29.

30.

ritis Rheumatol 2023;75:E1-16.

Kroon FPB, Najm A, Alunno A, Schoones JW, Landewe
RBM, Machado PM, et al. Risk and prognosis of SARS-CoV-2
infection and vaccination against SARS-CoV-2 in rheumatic
and musculoskeletal diseases: a systematic literature re-
view to inform EULAR recommendations. Ann Rheum Dis
2022;81:422-32.

Corace KM, Srigley JA, Hargadon DP, Yu D, MacDonald TK,
Fabrigar LR, et al. Using behavior change frameworks to
improve healthcare worker influenza vaccination rates: a
systematic review. Vaccine 2016;34:3235-42.

Sreenath S, Nagendram R, Vinoth S, Rajamurugan PSA,
Tamilselvam TN. COVID-19 vaccine hesitancy in systemic

lupus erythematosus - experience from a tertiary care
rheumatology centre in South India. IAIM 2022;9:12-20.

31. Galanis P, Vraka I, Siskou O, Konstantakopoulou O, Katsiro-

umpa A, Kaitelidou D. Willingness, refusal and influential
factors of parents to vaccinate their children against the
COVID-19: a systematic review and meta-analysis. Prev Med
2022;157:106994.

How to cite this article: Sausukpaiboon K, Penboon
N, Rianthavorn P. COVID-19 vaccine hesitancy among
parents of children with systemic lupus erythematosus.
Clin Exp Pediatr 2025;68:454-62.

www.e-cep.org

https://doi.org/10.3345/cep.2024.01340 462


https://doi.org/10.3345/cep.2024.01340

