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ARTICLE INFO ABSTRACT

Keywords: Background: Little is known about vaccination rates for American Indian and Alaska Native (AI/AN) parents and
Alaska Native and American Indian people their children, or parental decisions in this regard. Improving vaccination rates is a serious concern due to the
Cg\{lD-lQ vaccination disproportionate incidence and morbidity of COVID-19 in AI/AN people.

ga;eil;in Purpose: Our goal was to describe urban AI/AN parental attributes associated with COVID-19 vaccination of their

. children.
Vaccine acceptance

Reasons for vaccine hesitancy

Methods: Survey participants (n = 572) were >18 years of age, had children >5 years of age, AI/AN, and seen at

one of six urban health organizations serving primarily AI/AN people within the prior year. They were asked
about gender, age, education, marital status, perceived stress, trauma history, whether they had received the
COVID-19 vaccine, tested positive for COVID-19 in the past, and if their child was vaccinated. They were also

asked about 16 vaccine hesitancy reasons.

Results: Parental vaccination rate was 82%, with 59% of their children vaccinated. Parents who vaccinated their
children were older, had higher education, lower stress and trauma, and were more likely to be vaccinated
compared to parents who did not vaccinate their children. Forty-two percent of parents indicated they would
likely vaccinate their unvaccinated child in the future. Sixteen vaccine hesitancy reasons revealed four factors:
distrust, inconvenience, lack of concern about the pandemic, and AI/AN concerns. Parents who had no plans to
vaccinate their children had the highest vaccine distrust and lack of concern about the pandemic. Parents with
greater vaccine distrust and AI/AN specific concern reported significantly greater trauma history and higher

levels of education.

Conclusion: Even though vaccination rates for AI/AN parents and children are high, the consequences of COVID-
19 for AI/AN people are more severe than for other US populations. Providers should use trauma-informed, trust-
building and culturally competent communication when discussing choices about vaccination with AI/AN

parents.
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Introduction

In the United States (US), 1-5 % of all diagnosed COVID-19 cases
occurred among youth 19 years of age or younger. [1] Systematic re-
views found that children generally experience less severe symptoms of
disease or are asymptomatically infected; susceptibility to infection and
virus transmissibility remains unclear. [2] However, as many as 7 % of
infected children experience multisystem inflammatory syndrome, a
post-acute sequelae of SARS-CoV-2 infection. [3] Widespread vaccina-
tion is the best strategy to control COVID-19 morbidity and mortality in
all age groups. The US initially had the lowest vaccine acceptance rates
of high income countries in the world [4] in the completion of COVID-19
primary series and updated booster doses, albeit with wide regional
variability. [5-7]

COVID-19-associated morbidity and mortality are urgent concerns
for American Indian and Alaska Native (AI/AN) communities across the
US. Compared to non-Hispanic Whites (NHW), AI/AN people have
higher incidence of COVID-19 cases (5,445 vs. 9,256 per 100,000,
respectively) and greater COVID-19-associated mortality (137 vs. 220
per 100,000, respectively). [8-10] Although AI/AN people initially led
the United States in rates of first-dose and full vaccination, over time
COVID-19 vaccination and booster rates have been reported as lower,
when compared to other racial and ethnic minority groups. [11-12]
While these figures may be inaccurate due to poor reporting of COVID-
19 data for AI/AN people, there is still cause for concern and the need to
better understand attitudes and beliefs associated with vaccine accep-
tance in adults and children. [13] In one study, AI/AN parents expressed
more willingness to have their children vaccinated then Non-Hispanic
White or Black parents. [14]

Little is known about the factors contributing to COVID-19 vaccine
hesitancy among AI/AN parents. [14] Vaccine hesitancy has been
defined by the World Health Organization (WHO) Strategic Advisory
Group of Experts (SAGE) as “delay in acceptance or refusal of vaccines
despite availability of vaccine services.” [15] People can delay, be
reluctant but still accept, or refuse vaccines. [15] Many factors
contribute to vaccine hesitancy, including practical, psychological, so-
ciocultural, political, and economic factors. Parents have expressed
concern about childhood vaccinations because of misinformation about
the safety and utility of them including overtaxing a child’s immune
system, vaccines causing autism or other neurodevelopmental out-
comes, and ideas that vaccines contain other contaminates. [16-17]

Parents play a critical role in the vaccination of their children against
COVID-19. Studies indicate that 49 %-60 % of US parents have vacci-
nated or intended to vaccinate their children against COVID-19; the rest
were either unsure or indicated they would decline vaccination. [18-23]
Reasons for parental willingness to vaccinate their children include
protecting them, their families, and others. [23] Parents who are more
likely to have their children vaccinated are themselves more willing to
be vaccinated, [20-22,24-26] are older, [20-21] work in healthcare,
[25] are fathers, [20,27] have more education, [20,23,28-29] believe in
social distancing, [20] and have positive views of the COVID-19 vaccine.
[30] Parents who do not vaccinate their children with a COVID-19
vaccination typically think it is unnecessary to protect the child from
infection or that s/he is at lower risk of severe disease. [26] Other
parents voice concerns about vaccine side-effects, safety, efficacy, and
question the benefits for their children. [18,23-24,26,31-33] Parental
history of trauma [34] and distress [35] may also serve as additional
barriers to COVID-19 vaccination.

The US lacks systematic national data about AI/AN people.
[13,36-37] This is particularly true for urban AI/AN people, 70 % of
whom live outside of tribal statistical areas. [38] Seeking to fill this gap
in our knowledge, we first surveyed and described urban AI/AN parental
attributes (demographic, psychosocial, and health factors) associated
with COVID-19 vaccination of their children. We then examined key
reasons urban AI/AN parents were hesitant to vaccinate their children.
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Methods

Community Organizations for Natives: COVID-19 Epidemiology,
Research, Testing, and Services (CONCERTS) was designed to identify
and reduce barriers to COVID-19 testing and vaccination among urban
AI/AN people and to address health disparities related to COVID-19.
Toward this end, we created and implemented a cross-sectional survey
in partnership with six health organizations serving primarily AI/AN
people in urban settings to identify barriers, facilitators, attitudes, and
factors related to COVID-19 testing and vaccination. The urban areas
served by the tribal healthcare organizations participating in CON-
CERTS are Albuquerque, NM; Pheonix, AZ; Anchorage, AK; Denver, CO;
Minneapolis-St. Paul, MN; Wichita, KS. The active patient populations of
these programs ranged from 1,269 to 25,043 unique patients seen in
2019. While not fully representative of the diversity of AL/AN peoples
and experiences, the CONCERTS participants constitute the most
comprehensive and geographically inclusive sample of urban AI/AN
populations to be studied in regard to their COVID-19 experience.

Study population

Data were collected and managed using REDCap electronic data
capture tools hosted at Washington State University. REDCap (Research
Electronic Data Capture) is a secure, web-based software platform
designed to support data acquisition and reporting. [39] Patients
eligible for inclusion in the study were seen at any of the six primary care
clinics operated by these organizations during the year prior to the
survey, were 18 years or older, self-identified as AI/AN, and were not
diagnosed with dementia or other serious cognitive issues (ICD-10 codes
F01-04, G30, or G31). To ensure we enrolled enough older adults at
highest risk of COVID-19, we stratified sampling by age (18-54 vs. 55
and over).

Each clinic generated a list of eligible patients from its electronic
health records (EHRs) and randomly sampled patients from both age
groups. These patients were invited to participate by their respective
clinics using a multi-pronged recruitment strategy. Clinic patients with
an email address in their respective organization’s EHRs were sent an
invitation to participate in CONCERTS together with a link to an online
REDCap survey. Patients without an email address were mailed in-
vitations to participate. Patients received up to 4 emails or phone call
reminders over a 14-day period. Our goal was to enroll up to 150
patient-participants per urban area. If this sample size was not achieved
through the first round of emails, letters, and phone calls, we selected a
new random sample of eligible patients from the EHR of the clinic in
question.

Participants were enrolled from January to May 2022 and were
compensated $100 for their time and effort. The survey timeframe
aligned with the Federal Drug Association’s Emergency Use Authoriza-
tion for COVID-19 vaccinations from children > 5 years of age for Pfizer,
which was approved in October 2021. The Moderna vaccine was not
approved for children > 5 years of age until June 2022, after the survey
collection was completed.

This study was approved by the Washington State University IRB
(#18590), the Alaska Area Institutional Review Board (#2020-11-044),
and Tribal research review committees at Southcentral Foundation
(SCF) and the Alaska Native Tribal Health Consortium. Tribal approval
was also obtained for dissemination.

Measures

The CONCERTS patient survey collected comprehensive information
from each person. Survey questions were developed guided by the NIH
RADX-UP Common Data Elements and PhenX Toolkit. [40] For the
current study, we included the following questions: identification as a
parent of a child > 5 years of age; gender, age, education, and marital
status; perceived stress and history of trauma; whether they or their
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child had received the COVID-19 vaccine; whether they had tested
positive for COVID in the past; and parental reasons for reluctance to
have their children vaccinated.

The stress variable included four items from the Perceived Stress
Scale [41](PSS), rated from “0" (none) to “4” (very often), and was
treated as a summative variable ranging from 0 to 16. The trauma his-
tory variable was a summary of four items from a PTSD questionnaire
[42] wherein positive (for trauma) was identified as PTSD score > 3.
[42]

Child vaccination status was captured as “yes” or “no.” If a child was
vaccinated, parents were asked if they were hesitant before getting their
child vaccinated. No definition for vaccine hesitancy was provided to
parents. If a child was not vaccinated, parents were asked how likely
they were to subsequently get their child(ren) vaccinated for COVID-19.
We created an outcome variable for child vaccination status and
parental intent to vaccinate with four levels: child vaccinated with no
parental hesitancy; child vaccinated with parental hesitancy; child not
vaccinated but parent likely to vaccinate their child; child not vacci-
nated and parent unlikely to vaccinate their child.

Parents were asked about reasons they were hesitant to vaccinate
their child for COVID-19 if they did not vaccinate their child, or, if they
had vaccinated their child but were initially hesitant. They were pro-
vided with a total of 16 different statements to rate and asked to indicate
if the reason was a major, minor, or not a reason that they were hesitant.
Eleven of the reasons were based on the WHO SAGE working group
reasons [43] and included the following: safety risk, lack of trust of
public health officials, don’t trust pharmaceutical or drug companies,
vaccine will not prevent infection with new strains, too expensive to get
the vaccine, too difficult to find a place to get vaccine, believes not at
risk for serious COVID-19, do not think pandemic is as serious as public
officials think, too late in pandemic to make it worthwhile, can get
medication if gets COVID-19, and already had COVID-19. Based on the
investigators’ clinical and research experiences, i.e., with both pilot-
testing and clinical observations with AI/AN people, five additional
items were added. These included: worry about revealing personal in-
formation to the government, worry that AI/AN people will be used as
guinea pigs for COVID-19 vaccine, belief that the COVID-19 vaccine was
not made for AI/AN people, belief that they (respondents) were allergic
to vaccines, and dislike of needles. For each of the 16 reasons, partici-
pants indicated if it was a major reason, minor reason, or not a reason.
These responses were then assigned values of 3 (major), 2 (minor), and 1
(not a reason).

Statistical analysis

We calculated descriptive statistics (e.g., percentage, mean, standard
deviation) for the AI/AN parents who answered the survey and had
children ages 5 and older with regard to parental demographic charac-
teristics, parental psychosocial characteristics, and parental COVID-19
experiences. Descriptive statistics were stratified by child vaccination
status and parental intent to vaccinate: namely, 1) child vaccinated with
no parental hesitancy; 2) child vaccinated with parental hesitancy; 3)
child not vaccinated but parents likely to vaccinate their child, and 4)
child not vaccinated and parents unlikely to vaccinate their child. We
examined differences in parental demographic characteristics, parental
psychosocial characteristics and parental COVID-19 experiences across
the four child vaccination status and parental intent to vaccinate. All
analyses used inverse probability weights to account for nonresponse
according to age and sex as well as to account for our sampling design.
Weights were scaled so that each of the six participating healthcare
organizations contributed equally to the final analyses.

Principal component analysis (PCA) was applied to the 16 vaccine
hesitancy reasons for parents who either did not vaccinate their child or
for parents who had vaccinated their child but were initially hesitant.
PCA was done to ensure the items created for each of the four hesitancy
factors (distrust, inconvenience, lack of concern, AI/AN concerns) were
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statistically consistent and distinct. The resulting factors were checked
for internal reliability with Cronbach’s alpha. We next computed mean
scores for each person by each factor, and employed ANOVA tests to
examine group-wise differences across these factors for each child
vaccination status groups, adopting a p-value of < 0.05 to signify a
meaningful difference between groups.

Finally, we used ordinary least square (OLS) regression to examine
the associations among each of the four hesitancy factors (the dependent
variables in four separate models), the demographic characteristics,
psychosocial variables, and COVID-19 experiences, among parents who
were hesitant to vaccinate their children. For the independent variables
in each of the models, we created dummy variables to assign a value of 1
if: the respondent was female, college educated, married, positive his-
tory of trauma, had COVID-19 illness, and was vaccinated against
COVID-19. Otherwise, the respondent was assigned a value of 0. Age and
stress levels were modeled as continuous variables. In all models, we
accounted for differences across the six healthcare organizations by
creating dummy variables. Results are presented as the mean difference
in hesitancy factors between levels of the independent variables listed
above. All analyses were conducted using Stata 17.

Results

Of 7,832 eligible patients contacted for this study, 1,450 (19 %)
participants were enrolled and completed the survey. Of those, five
hundred and seventy-two urban AI/AN parents completed the cross-
sectional survey between January to May 2022 and had children > 5
years of age. Eighty-two percent of parents who answered the questions
were vaccinated against COVID-19. Fifty-nine percent of parents had
vaccinated their child. Of those who had a child who was unvaccinated,
almost half (42 %) indicated they would be likely to vaccinate their child
in the future.

Demographics

Table 1 presents parental demographic characteristics, parental
psychosocial characteristics, and parental COVID-19 experiences for all
parents, stratified by child vaccination status and parental intent to
vaccinate. We compared the mean for continuous variables (age,
perceived stress scale) and percentages for categorical variables (gender
respondent, married, college educated, history of trauma, perceived
COVID test, and received COVID vaccine) across four groups using
Analysis of Variance (ANOVA) and Pearson Chi-squared test respec-
tively. Across the four groups, there were significant differences in
parental age, percentages of parents with a college education, perceived
stress levels, and trauma history. In particular, parents of vaccinated
children were older and, more likely to be college educated than the
other groups. Parents of vaccinated children with no parental hesitancy
had the lowest perceived stress while parents of unvaccinated children
were unlikely to vaccinate in the future and were more likely to have a
history of trauma than the other groups. In addition, there were signif-
icant differences across the four groups for parental receipt of COVID-19
vaccination. In particular, parents of vaccinated children were most
likely to be vaccinated.

Principal component analysis

Initially, the factorability of the 16 vaccination hesitancy items was
examined with the Kaiser-Meyer-Olkin measure of sampling adequacy;
this was 0.88, higher than the commonly recommended value of 0.8 that
indicates sampling adequacy. Initial eigen values indicated that the first
four components explained 18 %, 17 %, 16 % and 12 % of the variance,
respectively. The additional 12 components had eigen values below
0.98. The four-factor solution, which explained 62.8 % of the variance,
was preferred because it had previous theoretical support, [43] a
‘leveling off’ of eigen values on the scree plot after four factors, an
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Table 1
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Distribution of demographic, psychosocial and COVID-19 experiences in AI/AN parents of children ages > 5 years of age, stratified by child vaccination status and

parental intent to vaccinate.

Child Vaccinated

Child not Vaccinated

Child vaccinated, no parental

Child vaccinated, parent

Child not vaccinated, parent ~ Child not vaccinated, parent

hesitancy hesitant likely to unlikely to
(n = 248) (n=91) n=97) (n =136)
Variables Total p-
value'

Parent Demographics

Age in years (mean, cr) 43.7 48.3 43.0 39.3 39.2 <0.01
[42.8, [46.9, 49.7] [41.2, 44.8] [37.3, 41.3] [37.7, 40.7]
44.6]

Gender Respondent 430 (66.5 175 (63.3 %) 73 (73.8 %) 78 (75.8 %) 99 (61.5 %) <0.1
%)

Married 199 (34.4 95 (37.8 %) (N 32 (34.7 %) 27 (31.2 %) 42 (30.3 %) 0.55
%)

College educated 149 (25.1 83 (32.3 %) 28 (28.5 %) 16 (15.5 %) 22 (16.9 %) <0.01
%)

Parent Psychosocial Characteristics

Perceived Stress Scale 6.4 5.89 7.12 6.4 (3.57) 6.9 (3.54) 0.02

(mean, CI) [6.1,6.7] [5.5, 6.3] [6.5, 7.8] [5.7,7.1] [6.3, 7.5]

History of Trauma 302 (51.1 118 (45.0 %) 44 (44.7 %) 52 (48.2 %) 87 (67.6 %) <0.01
%)

Parent COVID experiences

Positive COVID test 222 (37.9 91 (36.2 %) 36 (37.2 %) 37 (28.2 %) 57 (41.1 %) 0.86
%)

Received COVID vaccine 468 (81.9 243 (99.1 %) 83 (93.0 %) 81 (82.9 %) 56 (44.3 %) <0.01

%)

! p.values were derived using ANOVA for continuous variables (age, perceived stress scale) and Pearson Chi-squared test for categorical variables (gender
respondent, married, college educated, history of trauma, positive COVID test, received COVID vaccine).

2 95% confidence interval.

insufficient number of primary loadings, and difficulty of interpreting
the fifth and subsequent factors. There were no differences between the
four factor varimax and oblique solution data outpouts. We decided to
present the oblique rotation for the final solution because of correlations
between the factors.

Of the 16 items, six items were eliminated because they did not
contribute to the four-component structure and failed to meet the
minimum criterion of a primary factor loading of 0.4 or above and no
cross-loadings of 0.3 or above. These items are listed in the footnote of
Table 2. Themes proposed by the SAGE working group [43] suited the
extracted factors but naming was modified to best describe our sub-
groups: distrust, lack of concern, inconvenience. One new factor was
identified from additional items added to represent possible concerns for
AI/AN people; this was called AI/AN specific concerns and included the
following items: “I am worried that AI/AN people will be used as guinea
pigs for the COVID-19 vaccine”; “the COVID-19 vaccine is not specif-
ically made for AI/AN people”; “I don’t like needles”. The principal
component loading matrix for this final solution is presented in Table 2.

Internal consistency of each of the items on the four scales was then
examined using Cronbach’s alpha. The alphas were acceptable: 0.84 for
distrust (3 items), 0.69 for lack of concern (2 items), 0.79 for inconve-
nience (2 items), and 0.65 for AI/AN specific issue (3 items). Composite
scores were then created for each of the four factors, based on the mean
of the individual hesitancy items that loaded in the hesitancy compo-
nent. Higher scores indicated greater endorsement of this vaccination
hesitancy reason. Skewness and kurtosis of each scale were well within a
tolerable range for assuming a normal distribution and examination of
the histograms suggested the distributions looked approximately
normal. Although an oblique rotation was used, only small correlations
between each of the composite scores existed.

Associations with vaccine hesitancy reasons

As displayed in Table 3, we examined the vaccination hesitancy
factors in parents who did not vaccinate their child and in parents who

Table 2
Principle component analysis for reasons parents were hesitant to vaccinate
their child.’

Rotated
Component
Distrust
1 was concerned about safety risks from the COVID-19 vaccine. 0.462
1 didn’t trust public health officials to provide reliable 0.549
information about the safety of the COVID-19 vaccine for
children.
1 didn’t trust pharmaceutical or drug companies that make the 0.560
COVID-19 vaccine to provide reliable information about its
safety.
Lack of concern
My child is not at risk of getting a serious case of COVID-19. 0.458
1 did not think the pandemic was as serious as public officials 0.517
thought it was.
Inconvenience

It would be too expensive for me to get the COVID-19 vaccine for ~ 0.560
my child.

It was too difficult to get to a place where I could get my child 0.560
vaccinated for COVID-19.

American Indian/Alaska Native Specific Concerns

I was worried that American Indian and Alaska Native people 0.521
will be used as guinea pigs for the COVID-19 vaccine.

The COVID-19 vaccine was not specifically made for American 0.469
Indian and Alaska Native people

My child doesn’t like needles. 0.590

Note: Only items that loaded (0.4 or higher) on a component are displayed in
Table 2. The additional 6 items that did not load were: “I did not think the
vaccine will prevent infection by COVID-19; I was worried to reveal personal
information to the government in order to get them vaccinated for COVID-19; it
will be too late in the pandemic to make getting vaccinated for COVID-19
worthwhile; if my child gets COVID-19, they could get medication to treat it;
they already had COVID-19; my child is allergic to vaccines.”

! Includes parents who vaccinated their child(ren) and were initially hesitant
plus parents who did not vaccinate their child(ren).
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Table 3

Vaccine hesitancy reasons in all parents who were hesitant to vaccinate their child.

Vaccine: X 15 (2023) 100406

Total (All parents who were Child vaccinated, parent was

Child not vaccinated, parent Child not vaccinated, parent

hesitant) hesitant likely to unlikely to
n = 324 n=091 n =97 n =136
Mean (sd) Mean (sd) Mean (sd) Mean (sd)
p-
value!
Distrust 2.09 (0.75) 2.20 (0.66) 1.66 (0.71) 2.29 (0.72) <0.01
Lack of concern ~ 1.44 (0.61) 1.34 (0.59) 1.20 (0.38) 1.64 (0.68) <0.01
Inconvenience 1.17 (0.41) 1.18 (0.42) 1.22 (0.43) 1.13 (0.39) 0.29
AI/AN specific 1.51 (0.59) 1.43 (0.50) 1.43 (0.58) 1.62 (0.64) 0.09

Note: 'P-values were derived using ANOVA for continuous variables. Mean values for each type of hesitancy, ranging from 1 to 3, where higher scores indicate greater

use of the vaccination hesitancy reason.

had vaccinated their child but were initially hesitant. Distrust of the
vaccine was the strongest hesitancy factor (mean = 2.09), followed by
AI/AN specific hesitancies (1.51), then lack of concern about the
pandemic and inconvenience (mean = 1.44 and 1.17, respectively).
There were differences across these groups for two hesitancy reasons:
distrust in the safety of the vaccine and lack of concern about the seri-
ousness of the pandemic. Parents who vaccinated their child but were
hesitant reported high distrust of the vaccine’s safety (mean = 2.20).
Parents who reported they would never vaccinate their child also re-
ported high distrust (mean = 2.29), lack of concern about the serious-
ness of the pandemic (mean = 1.64), and reported more AI/AN specific
issues (mean = 1.62) associated with why they would not vaccinate their
child.

We next considered how parental demographic characteristics,
parental psychosocial characteristics and parental COVID-19

Table 4

Coefficient for the regression of the hesitancy factor by parent demographic,
psychosocial and COVID-19 experiences in parents who were hesitant to
vaccinate their child.

Variables Distrust Lack of Inconvenience  AI/AN Specific
Concern Concerns
Parent Demographics
Age in years 0.03 —0.03 —0.02 —-0.00
(-0.07, (-0.12, (-0.07, 0.03) (—0.08, 0.07)
0.12) 0.06)
Female 0.12 —0.05 —0.03 0.07
(-0.10, (-0.23, (—0.14, 0.08) (-0.11, 0.25)
0.34) 0.13)
Married —0.15 0.02 —0.02 —0.09
(-0.35, (-0.15, (-0.11, 0.07) (—0.26, 0.09)
0.05) 0.19)
College 0.25%* —0.01 —0.08 0.04
educated (0.06, (-0.21, (-0.17, 0.02) (-0.14, 0.21)
0.44) 0.19)
Parent Psychosocial Characteristics
Perceived Stress ~ 0.03* 0.00 0.01 0.01
Scale (0.00, (—0.02, (-0.01, 0.03) (-0.01, 0.03)
0.06) 0.03)
Trauma history 0.26** 0.08 0.03 0.28**
(0.06, (-0.07, (-0.06, 0.13) (0.10, 0.46)
0.45) 0.23)
Parent COVID-19 Experiences
Positive COVID —0.02 —0.00 —0.08 -0.13
test (-0.22, (-0.17, (—0.18, 0.03) (—0.29, 0.03)
0.18) 0.17)
Received —0.27%* -0.09 0.00 -0.07
COVID (—0.46, (-0.27, (-0.10, 0.11) (—0.24, 0.10)
vaccine —-0.07) 0.08)

Note: * =p < 0.05.
** =p < 0.01.

experiences may be associated with each of the four vaccine hesitancy
factors among parents that expressed hesitancy (Table 4). Again, this
included parents who did not vaccinate their child and also parents who
did, but were initially hesitant. From the regression results, we found
that higher parental education (beta = 0.25), greater perceived stress
(beta = 0.03), and higher history of trauma (beta = 0.26) were each
associated with increased distrust in the COVID-19 vaccination for their
child. In other words, parents with these characteristics reported greater
distrust in the safety of the vaccine and therefore were hesitant to
vaccinate their children. This did not necessarily impact their child’s
vaccination status. The coefficient for parental vaccination (beta =
-0.27) was negative and significant, suggesting that vaccinated parents
were less likely to report distrust as a hesitancy factor compared to
unvaccinated parents. No important associations were observed be-
tween lack of concern and inconvenience and parental characteristics.
An increase in parental experience of trauma was also associated with an
increase in AI/AN specific concerns (beta = 0.28).

Discussion

Overall, AI/AN parents were vaccinated and had their children
vaccinated at rates consistent with the general rates of COVID-19
vaccination reported in the US population. [19,44-45] It is important
to recognize that even though AI/AN vaccination rates are similar to the
general US population, the incidence and morbidity of COVID-19 among
AI/AN people are higher. Also consistent with the general literature, Al/
AN parents who vaccinated their children were older, [20-21] experi-
enced less stress, [35,46] reported less trauma, [34,46] had higher ed-
ucation, [20,23,28-29] and were more likely to be vaccinated
themselves. [20-22,24-26] No differences were observed for COVID-19
childhood vaccination rates by gender or parental history of previous
exposure to the virus.

Among parents who had not yet vaccinated their children, 42 % said
they may be willing to do so in the future; 58 % were not willing to
vaccinate their children. At the time of this study, childhood COVID-19
vaccines (Pfizer only) had been available for children 5-11 years old for
three to seven months; it is possible parents of children in this age range
intended to vaccinate their children but had not yet had the chance to do
so. For those who reported hesitancy or had not vaccinated their chil-
dren, the primary reasons were summarized as: a distrust in the COVID-
19 vaccine, lack of concern about the pandemic, inconvenience in
obtaining the vaccine, and AI/AN-specific concerns about the vaccine
for their community. Across these four reasons for parental vaccination
hesitancy, meaningful differences emerged with respect to distrust and
lack of concern: parents who had no plans to vaccinate their children
had the highest scores for both distrust in the vaccine and lack of
concern about the seriousness of the pandemic. AI/AN people may
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mistrust vaccines, researchers, and medical providers more than other
populations that experience health disparities. [47-48] Many AI/AN
people have experienced historical trauma, adverse childhood and adult
experiences, institutional and interpersonal racism, and oppression, all
associated with the long-term effects of colonialization. [48] It is critical
for investigators, providers and health educators to be sensitive to these
issues and prioritize establishing meaningful relationships and trust with
their patients when discussing vaccinations and potential infection with
COVID-19.

AI/AN parents who expressed distrust in the COVID-19 vaccine for
their children were more likely to be unvaccinated, have a history of
trauma, and, unexpededly, had higher educational attainment. It is
unclear why higher education was associated with distrust in the
COVID-19 vaccination when our general findings showed that parents
who vaccinated their children had higher education levels. We postu-
lated that the association with higher education and distrust in the
hesitant subsample (both parents who did and did not vaccinate their
child) was driven by parents whose child was vaccinated but they were
initially hesitant. They made up almost 50 % of those who were hesitant
and had a college education. Though counterintuitive, higher education
is associated with what we surmiss as a healthy distrust in the COVID-19
vaccination and the evolving media communication about it, not with
unvaccinated children. Some studies in the US have identified higher
education as a deterrent to immunization. [49-50] AI/AN parents with
higher education may be more likely to know about the history of what
has happened to AI/AN people, e.g., sterilization without consent, and
be less likely to trust providers, drug companies, and healthcare systems.
The source of educational disparities in AI/AN people are multifold and
include higher teacher turnover in tribal schools and fewer opportu-
nities that prepare students for college and advanced placement classes.
[51-53] Historically, boarding school educational practices and policies
in the US were used to colonize AI/AN peoples through suppression of
languages and cultural practices, and sometimes through emotional,
verbal, physical and sexual abuse. Thus, even though higher education is
lower in AI/AN people in general, it is simultaneously associated with
higher vaccination rates unless distrust in the vaccine is strong, whereby
higher education is then associated with lower child vaccination rates.

We found that AI/AN parents who have experienced greater stress
and trauma report greater hesitancy to vaccinate their children. Based
on the surveys used in the current study, the nuances of stress, e.g.,
acute, chronic, situational, and a more comprehensive understanding of
generational trauma, abuse and neglect, were not evaluated. However,
significant stress and trauma have been found to be associated with
adult vaccine hesitancy in AI/AN adults. [46] To be responsive to
trauma, providers and healthcare professionals should rely on a trauma-
informed approach during their communication. [54-55] This involves
grounding interventions in local AI/AN knowledge, activities, and
communities, ensuring a culturally competent workforce that builds
trust, reduces re-traumatization, and respects confidentiality and choice,
supporting healthcare workers in using trauma-informed approaches,
and responding to people in contexts that center on families, engaged
elders, and community ownership. [54] Providers need to be aware
about the risk of re-traumatization during discussions and offer respect
for confidentiality and choice. [54]

For a subgroup of the participants, AI/AN concerns about the vaccine
were notable. People were concerned that they would be used as “guinea
pigs” for the COVID-19 vaccine; that the COVID-19 vaccine was not
specifically made for AI/AN people; and expressed a dislike for needles.
It is unclear why dislike of needles grouped with the other two AI/AN
specific concerns. Children who fear needles tend to remain unvacci-
nated, placing them at a greater risk of disease. [56] Fear of needles is
prevalent in children (e.g., 30 to 50 % [57]) but decreases as they age
into adulthood (e.g., 3.5 % to 26 %[58,59]). Needle phobias have de-
terred COVID-19 vaccination in as many as 10 % of adults who express
vaccine hesitancy. [59] A dislike or fear of medical procedures could
contribute to reluctance in AI/AN parents and their children to accept
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vaccination, possibly reflecting fears associated with prior immuniza-
tions and blood/biological specimen use concerns. [58]

Strengths and limitations

There are several strengths associated with our study. First, the
strong academic and program partnerships with tribal health organi-
zations, informed the survey construction and sampling. Second, these
partnerships substantially enhanced the interpretation, dissemination,
and translation of findings into practice.

Regarding limitations, we could not determine whether parental
decisions to vaccinate their children against COVID-19 depended on the
child’s age. The survey did not ask about children’s ages, nor about
vaccine hesitancy by age. For example, based on vaccination trends in
the US, parents may express different degrees of confidence in the vac-
cine for younger children, compared to older children. [60] We did not
provide definitions for “hesitancy” when asking parents about their
decisions to vaccinate their children. Our survey items relied on the
parent’s subjective definition of the term. As a result, we cannot evaluate
the complexity associated with parental decision making around vac-
cines. We also did not ask parents to explain reasons for changing their
minds about vaccination. Only three AI/AN specific concerns were
statistically cohesive based on our principal component analysis. It is
possible there were additional AI/AN concerns that we did not include
in this study. A multi-methods approach that draws upon qualitative
investigative procedures to discover locally meaningful experiences or
concerns promises to enrich measures of this nature. Lastly, the study’s
cross-sectional design constrained our ability to capture the influence of
illness severity and vaccine concerns that may have changed over the
period in question.

Conclusion

Children with COVID-19 are susceptible to multisystem inflamma-
tory syndrome, post-acute sequelae of SARS-CoV-2 infection [3], and
exhibit mortality rates that are higher than other infections like influ-
enza. [61] Therefore, it is critically important to understand the factors
that underlie parental intent to vaccinate their children. Children living
in urban AI/AN communities were vaccinated at the high end of COVID-
19 vaccination rates in the general population. The reasons associated
with attitudes and beliefs about vaccines are meaningful and require
further exploration. A better understanding of the reasons for COVID-19
vaccine acceptance promises to inform direct care as well as the design
of interventions to increase child vaccination rates, including among Al/
AN people.
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