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Abstract: The COVID-19 vaccine is safe and effective for children, yet parental hesitancy towards
vaccinating children against the virus persists. We conducted a telephone-administered weighted
survey in Texas to examine parents’ sociodemographic factors and medical conditions associated with
COVID-19 vaccination intention for parents with unvaccinated children ages 5–17 years. We collected
responses from 19,502 participants, of which 4879 were parents of children ages 5–17 years. We
conducted multiple logistic regression with Lasso-selected variables to identify factors associated with
children’s vaccination status and parents’ intention to vaccinate their children. From the unweighted
sample, less than half of the parents (46.8%) had at least one unvaccinated child. These parents
were more likely to be White, English-speaking, not concerned about illness, privately insured, and
unvaccinated for COVID-19 themselves (p < 0.001). In the adjusted regression model, parents who
were unvaccinated (vs. having COVID-19 booster, aOR = 28.6) and financially insecure (aOR = 1.46)
had higher odds of having unvaccinated children. Parents who were Asian (aOR = 0.50), Black
(aOR = 0.69), Spanish-speaking (aOR = 0.57), concerned about illness (aOR = 0.63), had heart disease
(aOR = 0.41), and diabetes (aOR = 0.61) had lower odds of having unvaccinated children. Parents
who were Asian, Black, Hispanic, Spanish-speaking, concerned about illness for others, and vaccine-
boosted were more likely to have vaccination intention for their children (p < 0.001). Children’s
vaccination is essential to reduce COVID-19 transmission. It is important to raise awareness about
the value of pediatric COVID-19 vaccination while considering parents’ sociodemographic and
medical circumstances.

Keywords: COVID-19; vaccination; vaccine hesitancy; intention; parent; child

1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic has posed a significant threat
not only to adults but also the pediatric population. As of May 2023, more than 15 million
children in the United States (US) have tested positive for COVID-19 [1], having both
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immediate and long-lasting impacts on their physical, mental, and social well-being [2,3].
COVID-19 has become a leading cause of death for children in the nation [4]. The immatu-
rity of the respiratory tract and immune system in children may considerably increase their
susceptibility to COVID-19, especially with the emergence of new variants [5]. Although
children exhibit lower rates of COVID-19-related morbidity and mortality compared to
adults, they can be facilitators of viral transmission, posing risks to vulnerable populations,
such as seniors [6,7]. Given the adverse consequences of pediatric COVID-19 infection,
timely uptake of the COVID-19 vaccine among children is essential. A safe and effective
pediatric COVID-19 vaccine can protect children from viral infection, and especially miti-
gate hospitalization rates among children with underlying comorbidities [8,9]. However,
parental acceptance of COVID-19 vaccination for their children remains a public health
concern [10].

The US Food and Drug Administration (FDA) approved the Pfizer-BioNTech
COVID-19 vaccine for emergency use in children aged 12–15 years and 5–11 years in
May and October 2021, respectively [11,12]. The following year in June 2022, children
between the ages of 6 months and 5 years of age also became eligible for COVID-19 vac-
cination in the US. Despite the vaccine being approved and available at no cost, national
data as of June 2023 show that only 45.6% of children aged 5–17 years are vaccinated with
at least one dose and 54.5% remain unvaccinated. The lowest rates of COVID-19 vaccine
coverage among children are found in the southern states, including Texas. In Texas, only
1.4% of the 12–17-year-old population are up to date with the COVID-19 vaccine series;
1.1% of 5–11-year-old children and less than 1% of children under the age of 5 are up
to date with the pediatric COVID-19 vaccine series [13]. These data clearly reflect Texas
parents’ hesitance regarding the COVID-19 vaccine and their lack of intention to vaccinate
their children. Key determinants of COVID-19 vaccine hesitancy include mistrust in the
safety and efficacy of a COVID-19 vaccine, lower perceived seriousness of the virus and
a multitude of sociodemographic factors: political ideology, younger age, women, race,
employment status, and lower household income [14–16].

Before making any vaccine recommendations to vaccine-hesitant parents, it is impor-
tant to first understand factors that may influence their concerns regarding the COVID-19
vaccine and their intentions regarding vaccinating their children against COVID-19. During
the pandemic, parents have expressed increased doubts about the benefit of vaccines of-
fered by the government and the trustworthiness of healthcare provider recommendations,
thinking that doctors would not properly account for their child’s specific medical circum-
stances [17,18]. Growing evidence also suggests that parental hesitancy towards pediatric
COVID-19 vaccination is primarily due to worry about potential long-term ramifications
and serious side effects of the relatively new vaccine [19]. In addition to the perceived
effectiveness, safety concerns, and trust in the nascent vaccine, parents’ sociodemographic
and medical circumstances may play a significant role in their decision-making process
regarding their children’s COVID-19 vaccination.

This paper aimed to examine the associations of Texas parents’ sociodemographic
factors and medical conditions with having at least one child over 5 years of age who
remains unvaccinated against COVID-19. Additionally, we examined factors associated
with COVID-19 vaccine intention for children among parents with at least one unvacci-
nated child.

2. Materials and Methods
2.1. Study Design and Setting

The COVID-19 Vaccine Hesitancy and Confidence (COVHAC) survey was adminis-
tered by telephone calls to random phone numbers with Texas area codes from 4 April 2022
until 14 November 2022. The study was approved by the Committee for the Protection
of Human Subjects at UTHealth Houston and the UT Tyler Institutional Review Board
prior to initiation, and informed verbal consent was obtained at the beginning of each
call. We randomly sampled phone numbers across the state to ensure all regions would be
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proportionately represented. A total of 936,570 phone numbers were dialed, of which 19,502
(2.1%) adults agreed to conduct the survey and answered at least one vaccination question.

2.2. Survey Weights

To generalize the findings to the Texas population based on the 2021 American Com-
munity Survey 5-year population estimates and to account for the responses gained from
the targeted sampling, survey weights were assigned to each respondent. The weights,
corresponding to the number of people in the population represented by each respondent,
were calculated as (number in subgroup in population)/(number in subgroup in survey).
The weights were calculated for age group, sex, race/ethnicity, public health region (PHR),
and geographic area; the base weight was the product of each of the individual weights.
The final survey weight was standardized by dividing each base weight by the average of
the base weights.

2.3. Measures
2.3.1. Outcome Variables

To identify households with children, respondents were asked, “Do you have children
or any dependents between the ages of 5 and 17 years old?” (Yes/No). The primary outcome
was whether a parent had at least one unvaccinated child or all their children vaccinated
against COVID-19. Parent respondents were asked, “Have your children/dependents
between the ages of 5 and 17 years old received a COVID-19 vaccine?” (Yes/No). The
secondary outcome was whether a parent of an unvaccinated child was likely to have
their child receive a COVID-19 vaccine in the next three months. Parent respondents were
asked, “How likely are you to have your children/dependents between the ages of 5 and
17 years old vaccinated against COVID-19 in the next 3 months?” Response options were:
(1) not likely at all; (2) somewhat likely; (3) neither likely nor unlikely; (4) somewhat likely;
(5) extremely likely.

2.3.2. Independent Variables

Sociodemographic information of parents included the geographic region in Texas
(public health region (PHR), see Figure 1), age group, race/ethnicity (White, Hispanic,
Asian, Black, Multiracial, and Other), primary language, employment status, and insurance
type (recategorized as private, public, uninsured, and other). To assess comorbidities, par-
ents were asked to indicate whether they had any of the listed disease conditions including
cancer, chronic disease, COPD, heart disease, obesity, sickle cell, diabetes, immunocom-
promised, tuberculosis, HIV, hypertension, and other diseases. Additionally, parents were
asked to provide the following information about themselves related to the COVID-19
pandemic: history of COVID-19 infection, whether they are concerned about COVID-19-
related illness for (a) themselves and (b) others, vaccination status, impact of the pandemic
on their work (i.e., loss of work due to the pandemic), and if they struggled to pay monthly
bills for basic necessities, such as food, power, and water, due to the COVID-19 pandemic.

2.4. Analysis

Chi-square tests were used to evaluate differences in baseline characteristics by vaccina-
tion status. Primary and secondary outcomes were analyzed using multiple logistic regression
models that adjusted for each covariate included. Covariates were selected using Lasso regres-
sion, where lambda was selected using ten-fold cross-validation to minimize the mean squared
error. Standardized survey weights were utilized in the Lasso variable selection and models
fit for the primary outcome of whether a respondent is vaccinated, as well as the secondary
outcome of whether a respondent is fully vaccinated. Generalized variance-inflation factors
were analyzed to rule out multicollinearity, and the Hosmer–Lemeshow test and the area
under the receiver operating characteristic curve were used to assess model goodness of fit.
Model diagnostics were assessed including the exploration of removing potential influential
points. No significant deviations were identified. A p-value < 0.05 was considered statistically
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significant. All analyses were conducted using R version 4.3.0 (R Foundation for Statistical
Computing, Vienna, Austria).
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3. Results

Table 1 presents the unweighted baseline characteristics of respondents (N = 4879) with
children over age 5 by child vaccination status. More than half of the respondents were
females (52.2%) and lived in PHR 6/5S or PHR 2/3 (52.9%). Most were aged 18–49 years
(74.3%), White or Hispanic (79.3%), and spoke English (81.7%). In this sample, 53.2% had all
their children vaccinated, while 46.8% had at least one unvaccinated child. Among parents
with unvaccinated children, 43.9% were 18–39 years old, and 28.8% lived in PHR 2/3, while
44.6% of parents with vaccinated children were 40–49 years old and 26.6% lived in PHR
6/5S. Among parents with unvaccinated children, 49.8% were White, 31.8% Hispanic, and
1.2% Asian; the majority (86.8%) spoke English. Among parents with vaccinated children,
40.5% were Hispanic, 36.9% White, and 2.2% multiracial. Parents with an unvaccinated
child were more likely to work in person (62.4% versus 56.4% of those with all children
vaccinated). Parents with unvaccinated children were more likely to not be concerned
about COVID-19-related illness for themselves and others (42.7% versus 19.3% of those
with all children vaccinated). Parents with unvaccinated children were more likely to
have had COVID-19 infection without medical care (38.0% versus 29.1% of those with
all vaccinated children) and parents of vaccinated children were more likely to have no
history of COVID-19 infection (47.1% versus 35.5% of those with unvaccinated children).
Parents of unvaccinated children were more likely to be unvaccinated for COVID-19
themselves (54.5% versus 4.5% of those with all vaccinated children), whereas parents of
vaccinated children were more likely to be vaccine-boosted (65.3% versus 13.0% of those
with unvaccinated children). In both groups, less than 30% expressed that they struggled
to pay for basic necessities due to the pandemic. The proportion of parents having the
following medical conditions significantly differed by child vaccination status: chronic
disease, obesity, diabetes, smoking status, and hypertension.

The Lasso-selected variables included in the adjusted logistic regression analysis
(Table 2) were PHR, age group, race/ethnicity, language, insurance type, concern for illness,
COVID-19 history, parent vaccination status, struggle to pay for basic necessities due
to the pandemic, and the following medical conditions: heart disease, obesity, diabetes,
and tuberculosis. Except for PHR 1 and 4/5N, parents in all PHRs had lower odds of
having unvaccinated children compared to those living in PHR 6/5S (p < 0.001). Parents
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who were 40–49 years (aOR = 0.44, 95% CI: 0.33–0.59) and 50–64 years (aOR = 0.46, 95%
CI: 0.37–0.58) had lower odds of having unvaccinated children, compared to younger
(18–39 years) parents. Compared to White parents, Asian (aOR = 0.50, 95% CI: 0.29–0.84)
and Black (aOR = 0.69, 95% CI: 0.52–0.91) parents had lower odds of having unvaccinated
children, whereas multiracial parents had higher odds (OR = 1.18, 95% CI: 0.62–2.24).
Compared to English-speaking parents, Spanish-speaking parents had lower odds of having
unvaccinated children (aOR = 0.57, 95% CI: 0.43–0.77). Regarding medical conditions,
parents who had heart disease (aOR = 0.41, 95% CI: 0.27–0.63), diabetes (aOR = 0.61, 95%
CI: 0.45–0.82), and tuberculosis (aOR = 0.16, 95% CI: 0.03–0.81) had lower odds of having
unvaccinated children, while obesity was not a significant factor. Parents showing concerns
about COVID-19-related illness for themselves had lower odds of having unvaccinated
children (aOR = 0.63, 95% CI: 0.51–0.78). However, being concerned about others’ COVID-
19-related illnesses was not associated with the outcome. Compared to COVID-19 vaccine-
boosted parents, unvaccinated parents (aOR = 28.60, 95% CI: 21.70–38.00) had greater
odds of unvaccinated children. Lastly, parents who struggled to pay for basic necessities
due to the pandemic were more likely to have unvaccinated children (aOR = 1.46, 95%
CI: 1.19–1.80).

Table 1. Baseline characteristics for community respondents by child vaccination status for children
over 5 years of age.

Respondents, N (%) (Unless Otherwise Indicated)

Missing % ‡ Overall
At Least One
Unvaccinated
Child over 5

All Children
over 5

Vaccinated
p-Value *,†

Total Number of Respondents 4879 2283 (46.8) 2596 (53.2)

PHR 1.7 <0.001

6/5S 1238 (25.8) 561 (24.9) 677 (26.6)

1 100 (2.1) 68 (3.0) 32 (1.3)

11 329 (6.9) 108 (4.8) 221 (8.7)

2/3 1298 (27.1) 648 (28.8) 650 (25.6)

4/5N 325 (6.8) 211 (9.4) 114 (4.5)

7 660 (13.8) 281 (12.5) 379 (14.9)

8 575 (12.0) 255 (11.3) 320 (12.6)

9/10 270 (5.6) 119 (5.3) 151 (5.9)

Age Group 5.7 <0.001

Age 18–39 1569 (34.1) 946 (43.9) 623 (25.4)

Age 40–49 1852 (40.2) 761 (35.3) 1091 (44.6)

Age 50–64 1006 (21.9) 383 (17.8) 623 (25.4)

Age 65+ 176 (3.8) 65 (3.0) 111 (4.5)

Sex/Gender 0.3 <0.001

Female 2541 (52.2) 1095 (48.1) 1446 (55.8)

Male 2262 (46.5) 1147 (50.4) 1115 (43.0)

Other 63 (1.3) 33 (1.5) 30 (1.2)

Race/Ethnicity 1.8 <0.001
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Table 1. Cont.

Respondents, N (%) (Unless Otherwise Indicated)

Missing % ‡ Overall
At Least One
Unvaccinated
Child over 5

All Children
over 5

Vaccinated
p-Value *,†

White 2055 (42.9) 1112 (49.8) 943 (36.9)

Asian 163 (3.4) 27 (1.2) 136 (5.3)

Black 501 (10.5) 204 (9.1) 297 (11.6)

Hispanic 1745 (36.4) 709 (31.8) 1036 (40.5)

Multiracial 115 (2.4) 60 (2.7) 55 (2.2)

Other 211 (4.4) 120 (5.4) 91 (3.6)

Language 0.2 <0.001

English 3979 (81.7) 1979 (86.8) 2000 (77.2)

Other 166 (3.4) 57 (2.5) 109 (4.2)

Spanish 726 (14.9) 245 (10.7) 481 (18.6)

Work 0.4 3870 (79.6) 1848 (81.3) 2022 (78.2) 0.007

Work Situation 21.4 <0.001

Remote 506 (13.2) 199 (10.9) 307 (15.3)

In person 2273 (59.2) 1142 (62.4) 1131 (56.4)

Hybrid 1058 (27.6) 490 (26.8) 568 (28.3)

No Work—Reason 80.1 0.319

Temporary lay off 50 (5.1) 23 (5.5) 27 (4.9)

Voluntary separation 45 (4.6) 16 (3.8) 29 (5.2)

Permanently laid off 33 (3.4) 14 (3.3) 19 (3.4)

Retired 184 (18.9) 67 (16.0) 117 (21.1)

Student 54 (5.6) 23 (5.5) 31 (5.6)

Other 606 (62.3) 275 (65.8) 331 (59.7)

No Work—COVID Related 98.1 37 (39.4) 19 (50.0) 18 (32.1) 0.128

Insurance § 5.8 <0.001

Other 293 (6.4) 150 (7.0) 143 (5.8)

Private (+) 2864 (62.3) 1280 (59.6) 1584 (64.7)

Public 798 (17.4) 374 (17.4) 424 (17.3)

Uninsured 639 (13.9) 343 (16.0) 296 (12.1)

Cancer 0.0 133 (2.7) 54 (2.4) 79 (3.0) 0.174

Chronic Disease 0.0 169 (3.5) 62 (2.7) 107 (4.1) 0.009

COPD 0.0 62 (1.3) 30 (1.3) 32 (1.2) 0.899

Heart Disease 0.0 189 (3.9) 85 (3.7) 104 (4.0) 0.664

Obesity 0.0 641 (13.1) 253 (11.1) 388 (14.9) <0.001

Sickle Cell 0.0 30 (0.6) 15 (0.7) 15 (0.6) 0.864

Diabetes 0.0 420 (8.6) 140 (6.1) 280 (10.8) <0.001

Immunocompromised 0.0 43 (0.9) 21 (0.9) 22 (0.8) 0.906

Smoker 0.0 435 (8.9) 261 (11.4) 174 (6.7) <0.001
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Table 1. Cont.

Respondents, N (%) (Unless Otherwise Indicated)

Missing % ‡ Overall
At Least One
Unvaccinated
Child over 5

All Children
over 5

Vaccinated
p-Value *,†

Tuberculosis 0.0 22 (0.5) 10 (0.4) 12 (0.5) 1.00

HIV 0.0 17 (0.3) 10 (0.4) 7 (0.3) 0.451

Hypertension 0.0 599 (12.3) 225 (9.9) 374 (14.4) <0.001

Other Disease 4.0 316 (6.7) 130 (5.9) 186 (7.4) 0.047

Concern for Illness: Personal 0.3 <0.001

Not concerned at all 2213 (45.5) 1400 (61.5) 813 (31.5)

Somewhat not concerned 585 (12.0) 240 (10.5) 345 (13.4)

Neither 79 (1.6) 43 (1.9) 36 (1.4)

Somewhat concerned 1459 (30.0) 455 (20.0) 1004 (38.9)

Extremely concerned 526 (10.8) 140 (6.1) 386 (14.9)

Concern for Illness: Others 0.4 <0.001

Not concerned at all 1471 (30.3) 972 (42.7) 499 (19.3)

Somewhat not concerned 445 (9.2) 216 (9.5) 229 (8.9)

Neither 70 (1.4) 34 (1.5) 36 (1.4)

Somewhat concerned 1729 (35.6) 691 (30.4) 1038 (40.2)

Extremely concerned 1143 (23.5) 363 (15.9) 780 (30.2)

COVID History 2.9 <0.001

No 1976 (41.7) 787 (35.5) 1189 (47.1)

Yes, medical care 1185 (25.0) 586 (26.5) 599 (23.8)

Yes, no medical care 1576 (33.3) 842 (38.0) 734 (29.1)

Parent Vaccination Status 0.5 <0.001

Boosted 1981 (40.8) 296 (13.0) 1685 (65.3)

Non-boosted 1353 (27.9) 634 (27.9) 719 (27.8)

Not fully vaccinated 166 (3.4) 103 (4.5) 63 (2.4)

Unvaccinated 1354 (27.9) 1239 (54.5) 115 (4.5)

Struggle to Pay 0.2 1304 (26.8) 675 (29.7) 629 (24.3) <0.001
‡ Missing percentage is taken out of overall total. N = number of respondents; PHR = public health region.
* p-values represent significance level of the chi-square test of independence between randomized groups for
binary and categorical variables, or the one-way analysis of variance (ANOVA) between randomized groups for
continuous variables. † Statistically significant p-values (<0.05) are shown in bold text. § Insurance category of
Private (+) includes all private insurance options, Public includes Medicare, Medicaid, Medigap, CHIP, Military,
Indian, State-Sponsored, and Affordable Care Act options, and Other includes those who have insurance but do
not know which option and those with options not listed. Note that questions with higher missing percentages
were only asked if appropriate, so not every respondent had the option to answer. For instance, only respondents
who claimed to not work answered No Work—Reason and No Work—COVID Related.

Table 2. Adjusted ‡ odds ratios for having at least one unvaccinated child over 5 years of age among
community respondents.

With All Variables With Lasso-Selected Variables

Odds Ratio 95% CI p-Value *,† Odds Ratio 95% CI p-Value *,†

PHR <0.001 <0.001
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Table 2. Cont.

With All Variables With Lasso-Selected Variables

Odds Ratio 95% CI p-Value *,† Odds Ratio 95% CI p-Value *,†

6/5S - - - -

1 1.47 0.88, 2.50 1.51 0.91, 2.54

11 0.37 0.26, 0.51 0.39 0.28, 0.55

2/3 0.92 0.73, 1.16 0.94 0.75, 1.18

4/5N 1.09 0.69, 1.72 1.12 0.72, 1.76

7 0.78 0.57, 1.07 0.80 0.58, 1.09

8 0.53 0.38, 0.73 0.54 0.39, 0.75

9/10 0.84 0.56, 1.24 0.84 0.57, 1.25

Age Group <0.001 <0.001

Age 18–39 - - - -

Age 40–49 0.43 0.32, 0.58 0.44 0.33, 0.59

Age 50–64 0.44 0.35, 0.55 0.46 0.37, 0.58

Age 65+ 1.09 0.82, 1.45 1.11 0.85, 1.45

Race/Ethnicity 0.004 0.008

White - - - -

Asian 0.50 0.29, 0.84 0.50 0.29, 0.84

Black 0.66 0.49, 0.87 0.69 0.52, 0.91

Hispanic 1.01 0.80, 1.28 1.00 0.80, 1.27

Multiracial 1.18 0.62, 2.26 1.18 0.62, 2.24

Other 0.26 0.01, 1.59 0.26 0.01, 1.62

Language <0.001 <0.001

English - - - -

Other 0.89 0.51, 1.52 0.90 0.52, 1.55

Spanish 0.57 0.43, 0.77 0.57 0.43, 0.77

Work 1.13 0.90, 1.42 0.30

Insurance § 0.04 0.04

Other - - - -

Private (+) 0.61 0.41, 0.90 0.61 0.41, 0.90

Public 0.72 0.47, 1.10 0.70 0.46, 1.07

Uninsured 0.57 0.37, 0.89 0.57 0.37, 0.88

Cancer 1.00 0.60, 1.65 >0.99

Chronic Disease 0.88 0.54, 1.42 0.61

COPD 0.67 0.29, 1.50 0.33

Heart Disease 0.41 0.26, 0.65 <0.001 0.41 0.27, 0.63 <0.001

Obesity 0.82 0.62, 1.08 0.16 0.88 0.67, 1.15 0.35

Sickle Cell 0.62 0.22, 1.67 0.34

Diabetes 0.60 0.44, 0.82 0.001 0.61 0.45, 0.82 0.001

Immunocompromised 1.54 0.53, 4.16 0.41

Smoker 1.00 0.72, 1.40 >0.99
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Table 2. Cont.

With All Variables With Lasso-Selected Variables

Odds Ratio 95% CI p-Value *,† Odds Ratio 95% CI p-Value *,†

Tuberculosis 0.16 0.03, 0.80 0.027 0.16 0.03, 0.81 0.03

HIV 0.55 0.08, 3.11 0.50

Hypertension 1.48 1.13, 1.95 0.005

Other Disease 1.05 0.75, 1.46 0.77

Concern for Illness:
Personal 0.62 0.50, 0.76 <0.001 0.63 0.51, 0.78 <0.001

Concern for Illness: Others 0.95 0.77, 1.17 0.64 0.96 0.78, 1.18 0.70

COVID History 0.025 0.03

No - - - -

Yes, medical care 1.35 1.08, 1.69 1.35 1.08, 1.68

Yes, no medical care 1.06 0.86, 1.30 1.06 0.87, 1.31

Parent Vaccination Status <0.001 <0.001

Boosted - - - -

Non-boosted 4.23 3.46, 5.18 4.11 3.37, 5.02

Not fully vaccinated 11.50 7.37, 18.50 11.20 7.19, 17.90

Unvaccinated 29.40 22.30, 39.10 28.60 21.70, 38.00

Struggle to Pay 1.49 1.21, 1.84 <0.001 1.46 1.19, 1.80 <0.001

CI = confidence interval; PHR = public health region. ‡ Adjusted for each covariate shown, in addition to all
others presented in the table. * p-values represent the significance level of the likelihood ratio test for each factor
within the model. † Statistically significant p-values (<0.05) are shown in bold text. § Insurance category of Private
(+) includes all private insurance options, Public includes Medicare, Medicaid, Medigap, CHIP, Military, Indian,
State-Sponsored, and Affordable Care Act options, and Other includes those who have insurance but do not know
which option and those with options not listed.

Table 3 shows the association of parents’ sociodemographic factors and medical
conditions with the intention to vaccinate children against COVID-19 in the next three
months among parents who have at least one unvaccinated child over 5 years of age.
Compared to White parents, Asian (aOR = 6.54, 95% CI: 2.15–19.40), Black (aOR = 3.45,
95% CI: 2.01–5.89), and Hispanic (aOR = 2.91, 95% CI:1.84–4.64) parents had higher odds
of intending to vaccinate their children. Parents who spoke Spanish (aOR = 2.81, 95% CI:
1.69–4.70) and other languages (aOR = 2.56, 95% CI: 0.99–6.27) had higher odds of intending
to vaccinate their children compared to English-speaking parents. Parents who worked
had lower odds of intending to vaccinate their children compared to those who did not
work (aOR = 0.61; 95% CI: 0.40–0.92). Parents with chronic disease had higher odds of
intending to vaccinate their children (aOR = 3.07, 95% CI: 1.29–7.05); however, other medical
conditions, including cancer, COPD, obesity, and hypertension, and a history of COVID-19
infection were not associated with parents’ vaccination intention for their children. Parents
concerned about COVID-19-related illness for themselves (aOR = 1.69, 95% CI: 1.17–2.46)
and others (aOR = 2.03, 95% CI: 1.37–3.04) had higher odds of intending to vaccinate their
children in the next three months. Regarding parents’ own COVID-19 vaccination status,
both unvaccinated parents (aOR = 0.11, 95% CI: 0.07–0.19) and partially vaccinated parents
(aOR = 0.57, 95% CI: 0.27–1.15) had lower odds of intending to vaccinate their children
compared to vaccine-boosted parents. Parents’ PHR, age, and insurance status were not
significantly associated with children’s likelihood of receiving the COVID-19 vaccine in the
next three months.
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Table 3. Adjusted ‡ odds ratios for having at least one unvaccinated child over 5 years of age likely to
receive vaccine in next 3 months among community respondents.

Variable Odds Ratio 95% CI p-Value *,†

PHR 0.31

6/5S - -

1 1.69 0.52, 4.72

11 1.13 0.49, 2.48

2/3 1.28 0.83, 1.98

4/5N 0.70 0.29, 1.52

7 0.94 0.50, 1.71

8 1.35 0.76, 2.37

9/10 0.52 0.20, 1.20

Age Group 0.37

Age 18–39 - -

Age 40–49 0.73 0.49, 1.07

Age 50–64 0.87 0.53, 1.41

Age 65+ 0.62 0.25, 1.46

Race/Ethnicity <0.001

White - -

Asian 6.54 2.15, 19.40

Black 3.45 2.01, 5.89

Hispanic 2.91 1.84, 4.64

Multiracial 0.68 0.10, 2.49

Other 0.97 0.30, 2.56

Language <0.001

English - -

Other 2.56 0.99, 6.27

Spanish 2.81 1.69, 4.70

Work 0.61 0.40, 0.92 0.019

Insurance § 0.57

Other - -

Private (+) 0.96 0.49, 2.00

Public 0.83 0.39, 1.83

Uninsured 1.23 0.59, 2.67

Cancer 2.17 0.82, 5.31 0.12

Chronic Disease 3.07 1.29, 7.05 0.012

COPD 1.41 0.39, 4.50 0.58

Obesity 1.32 0.79, 2.17 0.29

Hypertension 1.17 0.67, 1.99 0.57

Concern for Illness: Personal 1.69 1.17, 2.46 0.006

Concern for Illness: Others 2.03 1.37, 3.04 <0.001

COVID History 0.19

No - -
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Table 3. Cont.

Variable Odds Ratio 95% CI p-Value *,†

Yes, medical care 0.75 0.49, 1.15

Yes, no medical care 0.71 0.48, 1.05

Parent Vaccination Status <0.001

Boosted - -

Non-boosted 0.56 0.37, 0.84

Not fully vaccinated 0.57 0.27, 1.15

Unvaccinated 0.11 0.07, 0.19

CI = confidence interval; PHR = public health region. ‡ Adjusted for each covariate shown, in addition to all
others presented in the table. * p-values represent significance level of the likelihood ratio test for each factor
within the model. † Statistically significant p-values (<0.05) are shown in bold text. § Insurance category of Private
(+) includes all private insurance options, Public includes Medicare, Medicaid, Medigap, CHIP, Military, Indian,
State-Sponsored, and Affordable Care Act options, and Other includes those who have insurance but do not know
which option and those with options not listed.

4. Discussion

This study examined the associations of parents’ sociodemographic factors and med-
ical conditions with children’s receipt of the COVID-19 vaccine and their likelihood of
vaccination, using data from the COVID-19 Vaccine Hesitancy and Confidence (COVHAC)
survey. In this sample, parental hesitancy towards the COVID-19 vaccine for their children
was prevalent and parents’ intention to vaccinate their children varied by a number of
parental factors. Below we highlight the main findings and discuss their implications.

Race is a key contributing demographic factor behind COVID-19 vaccine hesitancy.
While previous systematic reviews have reported lower COVID-19 vaccine intention for
children among Asian and Black parents compared to White parents [20,21], we observed
an opposite trend in this sample. We found that compared to White parents, Asian and
Black parents in Texas had higher vaccine intention for their children, resulting in a lower
likelihood of having unvaccinated children. Similarly, non-English-speaking parents had
lower odds of having unvaccinated children and higher odds of intention to vaccinate their
children, compared to their English-speaking counterparts. These findings corroborate
greater openness to COVID-19 vaccination and vaccine acceptance among Hispanic, Black,
and Asian parents compared to White parents in this sample. As in other parts of the US,
Hispanics and Blacks in Texas are disproportionately affected by COVID-19 [22–24]. Their
elevated risk of COVID-19 infection is largely due to systemic and structural inequities
contributing to a higher prevalence of precarious conditions [25]. For example, the types
of jobs held and the distribution of risks within the workplace during the pandemic are
patterned by race and ethnicity [26,27]. Substantial percentages of frontline workers from
marginalized racial/ethnic groups likely resulted in greater exposure to infection than other
Americans who worked from home during the pandemic [28]. Moreover, racial/ethnic
minorities tend to live in multigenerational households, which is detrimental to the fight
against the spread of the virus. Multigenerational living increases vulnerability to unno-
ticed infections through asymptomatic children who could swiftly infect their elders [29,30].
Parents of racial/ethnic minorities may be more inclined to vaccinate their children against
COVID-19 due to heightened awareness of their circumstances and susceptibility to
the infection.

The PHR of parents was also a significant sociodemographic factor and we confirmed
geographic variations in COVID-19 vaccine uptake among children over age 5. Specifically,
we observed that parents from PHR 1 and 4/5N were more likely to have un-vaccinated
children compared to those from PHR 6/5S, which is urban and the second most populated
region in Texas [31]. PHR 1 and 4/5N are substantially rural, have higher proportions
of English-speaking residents, and are some of the least densely populated regions in
the state [31,32]. County-level data from the Centers for Disease Control and Prevention
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have shown that COVID-19 vaccination rates are significantly lower in rural than in urban
counties and that vaccination rates decline monotonically with rurality [33]. In addition,
the work status of parents significantly influenced children’s uptake of the COVID-19
vaccine. Parents who were employed were less likely to vaccinate their children against
COVID-19 compared to those who were not employed. However, other studies have found
that unemployed parents were more likely to reject the COVID-19 vaccine for their children
or parents’ employment status was not associated with vaccination intention for their
children [34,35]. While parents working full time may face time constraints or logistical
challenges in taking their children to the clinic for routine childhood vaccines, this may
not apply to the COVID-19 vaccines as long-hour, walk-in mass vaccination events were
organized during the pandemic. COVID-19 vaccines are readily available and do not
pose any logistical challenges for working parents. Therefore, the reluctance of working
parents to vaccinate their children may be attributed to their persistent negative attitudes
towards vaccines or the influence of other vaccine-hesitant parent colleagues, rather than
logistical constraints.

As expected, children’s receipt of the COVID-19 vaccine was strongly associated with
parents’ own COVID-19 vaccination status and their level of concern for COVID-19-related
illness. We found that children’s likelihood of receiving the vaccine was much lower among
unvaccinated and partially vaccinated parents, compared to parents who had received a
booster dose. These findings align with previous studies that identified parents’ vaccination
status, willingness to be vaccinated, and vaccine hesitancy as prominent factors indepen-
dently associated with children’s likelihood of receiving a COVID-19 vaccine [36–38]. One
of these studies noted that only 10% of parents who received the COVID-19 vaccine were
reluctant to vaccinate their children [38]. The “wait-and-see” attitude is a common senti-
ment among parents regarding any new vaccines. It is possible that vaccinated parents
in our study may have preferred to adopt the wait-and-see approach first and decided to
vaccinate their children only after confirming vaccine safety and the absence of side effects
from the vaccine on themselves. Our study also revealed that parents who had concerns for
themselves and others about COVID-19-related illness were more likely to vaccinate their
children. A potential explanation for these findings is that individuals with altruistic beliefs
and a strong sense of collective responsibility may have stronger perceptions of vaccines as
highly effective in protecting others. Consequently, acceptance of the COVID-19 vaccine
for children may be driven by parents who exhibit these attributes [36,39].

In our study, a participant indicating that they struggle to pay for basic necessities
due to the pandemic was used as an indicator of household financial insecurity and low
socioeconomic status. Individuals with low socioeconomic status, regardless of employ-
ment, have become more economically vulnerable across a range of outcomes during the
pandemic, including the ability to pay for essential expenses, and perceived economic
hardship may be greater for these people [40,41]. Our study adds to the existing body of
research by demonstrating how household financial insecurity is associated with higher
levels of vaccine hesitancy and ultimately hinders parents from vaccinating children against
COVID-19 [10,42,43]. While the COVID-19 vaccine was free and readily accessible after
the initial rollout, we found that parents who struggled to pay for basic necessities due
to the pandemic were more likely to have unvaccinated children, compared to those who
did not experience financial barriers. A recent study also reported that parents with lower
education and income levels were less likely to intend to vaccinate their children against
COVID-19 [44]. These results, along with ours, are not surprising. Unlike parents of high
socioeconomic status, parents of low socioeconomic status may not have computer access
or internet availability to acquire information and deploy technology for healthcare into the
home environment [45]. Consequently, they may lack updated information about the sever-
ity of COVID-19 infection and benefits of vaccination [46], which could heighten resistance
to vaccinating their children. At the same time, however, they may not encounter social
media that might include vaccine misinformation. Another barrier could be the incapability
to make online reservations for immunizations, a requirement enforced by many vaccine
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programs and initiatives [47]. In addition, without proper knowledge that the COVID-19
vaccine is provided at no cost, parents with low income may fear unaffordability of the
vaccine and subsequently forgo vaccination for their children.

An individual’s health status significantly influences their willingness to receive vac-
cinations [48,49], however, there is limited research on the relationship between parents’
medical history and their children’s COVID-19 vaccine uptake. A few studies have explored
the relationship between parents’ mental illness and intention to vaccinate their children
against COVID-19. For example, Latin American parents with depression demonstrated a
higher intention to vaccinate their children [50], whereas US mothers with posttraumatic
stress disorder had significantly less confidence in the vaccine [51]. Among patients with
chronic conditions, the odds of contracting the virus are 2.5–3.9 times higher [52], and once
infected, they are more likely to develop serious complications that can lead to mortal-
ity [53]. The mortality rate of unvaccinated patients exceeds that of fully vaccinated or
boosted patients [54], but uninformed patients may perceive that their primary disease
would aggravate after COVID-19 vaccination and worry about bad vaccine reaction. De-
pending on disease severity and their belief that the disease is hereditary, patients who have
children may decide against the vaccine for not only themselves but also for their children.
In contrast, other studies reported that patients with chronic conditions have a higher
perceived risk of and susceptibility to COVID-19 and indicated a willingness to receive
a COVID-19 vaccine [55–57]. The fear of becoming more easily infected with COVID-19
likely contributed to increased vaccine acceptance in this population [57]. In this regard,
our results suggest that a parent with chronic illnesses may have a positive assessment of
the usefulness of the COVID-19 vaccine and willingness to vaccinate their children [50].
We note that the non-significant associations of parents’ obesity with vaccination intention
and having unvaccinated children in this sample may have been impacted by the fact that
many overweight or obese individuals often do not self-identify as such [58].

Limitations of the study include the use of a non-validated survey, a low response
rate to the survey, and restriction of the analysis to parents of children over the age of
5, as survey administration ended shortly after approval of COVID-19 vaccination for
children under the age of 5. Despite the large sample size, the low response rate may be
subject to non-response bias and limit the generalizability of the findings. The absence of
questions regarding parents’ religion and political views in the survey is also a limitation.
We advise caution in inferring causality between the study variables given the cross-
sectional nature of the study. Implementing a longitudinal design could help understand
changes in vaccination over time and establish causal relationships. This study has several
strengths. First, we conducted a statewide survey representative across all public health
regions in Texas. Second, we used the Lasso penalization method which is effective for
controlling multicollinearity in regression models with many covariates. Finally, to the best
of our knowledge, this is one of the only studies to consider parents’ medical conditions
as a potential factor influencing children’s COVID-19 vaccine uptake. To delve deeper
into our quantitative findings and add to the sparse literature, future research should
qualitatively explore how parents with chronic diseases perceive pediatric COVID-19
vaccination and make vaccination decisions for their children. Future research avenues
also include examining parents’ vaccine decisions in diverse geographic regions to enhance
the understanding of regional variations in vaccine hesitancy.

5. Conclusions

The findings of this study show that various sociodemographic factors and medical
conditions of parents influence the likelihood of their children’s COVID-19 vaccine uptake
in Texas. Specifically, parents’ race/ethnicity, vaccination status, concerns about contracting
the virus and its long-term consequences for themselves and others, household financial
insecurity, and chronic diseases were associated with the intention to vaccinate their
children against COVID-19. As children comprise a substantial proportion of the population
in the United States, their vaccination is critical to reducing the rate of infection. It will
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be important to raise awareness about the safety, efficacy, and importance of pediatric
COVID-19 vaccination, tailored to parents’ sociodemographic and medical circumstances.
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