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Abstract: Background: This study examines how health literacy and mental health literacy as-
sociate with the willingness to receive a COVID-19 vaccination among American Indian/Alaska
Native/Native American (AI/AN) people. Methods: The data were collected with an online Qualtrics
survey in February 2021 (n = 563). A purposive snowball sampling strategy was used by sending
recruitment flyers to colleagues and organizations who work with AI/AN communities to share
with appropriate potential respondents. We performed linear regression analyses examining the
relationships between the willingness to receive a COVID-19 vaccination and socio-demographic
characteristics such as age, gender, education, health literacy, mental health literacy, self-rated physi-
cal and mental health status, worry about getting COVID-19, perceived COVID-19 susceptibility, and
perceived COVID-19 severity. Results: Mental health literacy and health literacy predicted 30.90%
and 4.65% of the variance (R2

adjusted) in the willingness to receive a COVID-19 vaccine, respectively.
After holding the self-rated physical/mental health status, worry about getting COVID-19, perceived
susceptibility, perceived severity, health literacy, and socio-demographics constant, mental health
literacy was still a strong predictor (b = 0.03, p < 0.001) for the willingness to receive a COVID-19
vaccine (model R2

adjusted = 40.14%). Conclusions: We identified mental health literacy as a substantial
factor associated with the willingness to receive a COVID-19 vaccination among AI/AN respondents.

Keywords: COVID-19; vaccine hesitancy; mental health; health literacy

1. Introduction

American Indian/Alaska Native/Native American (AI/AN) consists of individuals
with origins among the indigenous peoples of North, South America, and Central America,
who maintain tribal affiliation or community attachment [1]. The term “Native American”
gained widespread usage in the 1970s as a substitute for “American Indian” in the United
States (U.S.) [2]. In 2020, AI/AN comprised 9.7 million people, constituting 2.9% of the total
U.S. population [1]. AI/AN people have experienced substantial health disparities during
the COVID-19 pandemic. For example, AI/AN communities reported disproportionately
higher rates of COVID-19, COVID-19-associated hospitalizations, and COVID-19-related
mortality rates compared to other racial/ethnic majority groups [3–5]. Recently, researchers
have found that the prevalence of COVID-19 vaccine hesitancy was highest among AI/AN
respondents [6,7]. These findings can certainly be understood within the historical and
cultural contexts of AI/AN people’s distrust of colonized ways and White medicine [8].
The primary purpose of the present study was to explore the factors associated with
AI/AN people’s willingness to receive a COVID-19 vaccination, including their health
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literacy, their mental health literacy, self-reported health and mental health status, and
some socio-demographic factors.

According to Healthy People 2030, personal health literacy is “the degree to which
individuals have the ability to find, understand, and use information and services to
inform health-related decisions and actions for themselves and others” [9,10]. The AI/AN
population may have an increased risk for limited health literacy because of low educational
attainment and high rates of poverty in many AI/AN communities [11]. According to
the National Assessment of Adult Literacy, AI/AN people had lower average health
literacy than White people [12,13]. Compared to people with higher health literacy, those
with lower health literacy are more likely to trust and use vaccine misinformation for
decision making [14,15], which may lead to lower vaccine confidence and negatively affects
the vaccine uptake. Research has shown that people with lower health literacy levels
were more likely to report COVID-19 vaccine hesitancy compared to those with higher
health literacy [16,17] because those with limited health literacy had difficulty obtaining
and understanding health information about the vaccine [18]. Thus, we hypothesize
that low health literacy is a significant barrier to COVID-19 vaccine acceptance among
AI/AN people.

In a prior study, people who were COVID-19 vaccine hesitant were less inclined to
seek treatment for mental health concerns [19]. In another recent study [20], the association
between health literacy and COVID-19 vaccine hesitancy was observed solely among
individuals reporting low or moderate stress levels; among those who reported high levels
of stress, the impact of health literacy on reducing COVID-19 vaccine hesitancy became
inconspicuous. This finding is likely to relate to the powerful situational state conditions
that patients often experience when seeking care, such as feeling ill, nauseous, dizzy, or
having pain, that can seriously degrade their levels of health literacy [21]. The COVID-19
pandemic could intensify the manifestations of existing mental health issues and provoke
the emergence of new ones, especially among AI/AN people because they are likely to
experience a significantly elevated prevalence of mental health disorders [22]. These studies
suggest that besides health literacy, mental health literacy might also play a significant role
in predicting COVID-19 vaccine hesitancy among AI/AN people. Mental health literacy
refers to “knowledge and beliefs about mental disorders with aid in their recognition,
management or prevention” [23]. Poor mental health literacy is linked to challenges
in recognizing mental health symptoms, identifying suitable treatment options, and is
correlated with elevated levels of depression, anxiety, stress, and internalized stigma [24].

Low health literacy and low mental health literacy have been suggested as barriers
to the COVID-19 vaccine uptake among the general population [25,26]. However, few
researchers have investigated the contributions of health literacy and mental health literacy
in predicting COVID-19 vaccination acceptance, specifically among AI/AN people. There-
fore, the purpose of this study is to examine how health literacy and mental health literacy
are associated with the willingness to receive a COVID-19 vaccination among American
Indian/Alaska Native/Native American (AI/AN) people.

In addition to health literacy and mental health literacy, previous studies have linked
COVID-19 vaccine hesitancy with various variables. Researchers found that COVID-19
vaccine hesitancy is associated with socio-demographic characteristics, being worried
about getting COVID-19, as well as perceived COVID-19 susceptibility and severity [27–30].
For example, studies reported variation in COVID-19 hesitancy rates when examining
groups by gender, age, and education attainment [31,32]. A better self-rated health status
was associated with higher COVID-19 vaccine acceptance [33–35]. Worry about getting a
disease, perceived susceptibility, and perceived severity are important constructs from the
Health Belief Model [36]. Numerous studies have documented that these constructs are
important predictors for the willingness to receive a COVID-19 vaccine. For example, those
who were more worried about getting COVID-19 and had higher perceived severity of
COVID-19 tended to have a stronger intention to receive a COVID-19 vaccine [33]. Higher
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perceived susceptibility and severity of COVID-19 were associated with lower COVID-19
vaccine hesitancy [37]. Therefore, we posed the following research questions:

(1) Were AI/AN participants’ self-rated physical and mental health status, health beliefs
related to COVID-19 (i.e., worry about getting COVID-19, their perceived COVID-
19 susceptibility, and perceived severity of COVID-19 consequences), and socio-
demographics (i.e., gender, age, and education) associated with their level of willing-
ness to receive a COVID-19 vaccination?

(2) Were AI/AN people’s health literacy and mental health literacy associated with their
willingness to receive a COVID-19 vaccination?

(3) Were AI/AN people’s health literacy and mental health literacy associated with
their willingness to receive a COVID-19 vaccination, when accounting for self-rated
physical and mental health status, health beliefs regarding COVID-19 (i.e., worry
about getting COVID-19, perceived COVID-19 susceptibility, and perceived COVID-
19 severity), and socio-demographics (i.e., gender, age, and education) as covariates?

2. Methods
2.1. Data Collection Procedure

We collected survey data for this study in February 2021. Our participation selection
criteria included being (a) 18 years or older, (b) self-identified as American Indian/Alaska
Native/Native American (AI/AN), and (c) physically located in the United States at the
time when filling out the survey. We applied a purposive snowball sampling strategy by
sending recruitment flyers to colleagues who conduct research and/or practice among
AI/AN communities and professional/student organizations such as state Tribal Engage-
ment Partners, the Native American Student Association (NASA) at the university, and the
Institute for Healthcare Advancement Health Literacy Solutions Center. Those students
and professionals further disseminated the recruitment information to AI/AN people
within their social/professional networks, such as Facebook Groups. An anonymous link
and a QR code to our online Qualtrics survey was included in the recruitment flyer. Each
participant received a $10 Amazon electronic gift card as an incentive after completing
the survey.

A total of 39 responses were removed from the datafile due to missing responses for
all items, straight line responses, speed responses, and/or not passing either of the two
validation check questions (i.e., asking participants to select “somewhat agree” for one
item and “somewhat disagree” for the other item). Thus, our final sample size for the data
analysis included 563 AI/AN participants. This study was approved by the Oklahoma
State University Institutional Review Board.

2.2. Measures
2.2.1. Outcome Variable: Willingness to Receive a COVID-19 Vaccination

We measured AI/AN participants’ willingness to receive a COVID-19 vaccination
using a single item adopted from a prior study [38], asking participants how much they
agree with the following statement, “I will take a COVID-19 vaccine if it is proven safe and
effective and is available to me”. Participants used a five-point Likert scale to rate their
response, from Strongly Disagree (coded as 1) to Strongly Agree (coded as 5). A higher
score indicated a greater willingness to receive a COVID-19 vaccine.

2.2.2. Predictor Variable: Health Literacy

We adapted an objective test, the Newest Vital Sign (NVS) [39] to measure participants’
general health literacy level. The NVS has been validated and demonstrates satisfactory
reliability with various populations in the U.S. and across the globe [15,39,40]. The NVS
is an objective test wherein individuals were tasked with interpreting a simulated ice
cream nutrition label and responding to six open-ended questions [39]. Responses to each
question were scored as either correct (coded as 1) or incorrect (codes as 0). Participants
were provided with the option to leave the answer text box blank if they did not know the
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answer. Those leaving the answer text box blank or typed information such as “I don’t want
to answer” and “na” were scored as 0. The Cronbach’s alpha coefficient (0.91) revealed
strong internal consistency within the NVS. Higher sum scores indicated better health
literacy levels. The possible NVS health literacy sum score range was 0 to 6.

2.2.3. Predictor Variable: Mental Health Literacy

We adapted Jung and colleagues’ (2016) multi-component mental health literacy mea-
sure. This mental health literacy measure has been found to yield reliable and valid data
among different populations in the U.S., including with college students and racial ethnic
minority groups such as African Americans and Hispanics [41,42]. This measure [41] as-
sesses individuals’ mental health literacy in three domains: knowledge-oriented (12 items),
beliefs-oriented (10 items), and resource-oriented (four items). The knowledge-oriented
items ask participants if they agree with statements, such as “Counseling/therapy is helpful
for people with mental health needs” and “A person with schizophrenia may see things
that are not really there” (yes, no, or don’t know). We coded “yes” as 1 and “no” or “don’t
know” as 0.

The beliefs-oriented items (e.g., “A highly spiritual/religious person does not develop
mental health concerns”) and resource-oriented items (e.g., “I know where to go to receive
mental health services”) ask participants how much they agree with each statement, using
a five-point Likert scale from Strongly Agree (coded as 1) to Strongly Disagree (coded
as 5). Cronbach’s alpha coefficients exhibited good internal consistency of their overall
mental health literacy scores and their subscales (0.91 for overall scores, 0.83 for knowledge-
oriented scores, 0.90 for beliefs-oriented scores, and 0.73 for resource-oriented scores). We
calculated a sum score by adding up all domains. Higher scores indicated better mental
health literacy. The possible mental health literacy sum score range was 14 to 82.

2.2.4. Covariates: Socio-Demographics, Self-Rated Health Status, Worry about Getting
COVID-19, Perceived COVID-19 Susceptibility, and Perceived COVID-19 Severity

Given the previous research regarding these variables and their relationship to COVID-
19 vaccine hesitancy ([27–30], we included the following variables as covariates in this
study. The socio-demographic variables included gender (man, woman, transgender man,
transgender woman, non-binary/third gender, other, and prefer to not disclose), age, and
education (less than 8 years, 8 through 11 years, 12 years or completed high school, post-
high school training other than college, some college, college graduate, and postgraduate).

We assessed participants’ self-rated physical and mental health status by asking, “In
general, would you say your physical/mental health is. . .”, on a five-point Likert scale,
from Poor (coded as 1) to Excellent (coded as 5).

We also asked participants to rate how much they were worried about getting COVID-
19 on a five-point Likert scale, from Not At All (coded as 1) to Extremely (coded as 5), and
their perceived chance of getting COVID-19 in their lifetime on a six-point Likert scale,
from Extremely Unlikely (coded as 1) to Extremely Likely (coded as 6).

We examined participants’ perceived severity of getting infected with COVID-19,
using five items which were rated on a five-point Likert scale from Strongly Disagree
(coded as 1) to Strongly Agree (coded as 5). These items were modified from a prior
study that focused on assessing illness perception [43]. Example items included “If I had
COVID-19, it would have major consequences on my life”, “If I had COVID-19, it would
have serious financial consequences”, and “If I had COVID-19, it would cause difficulties
for those who are close to me”. The scores on our COVID-19 perceived severity scale
exhibited acceptable internal consistency among our participants (Cronbach’s alpha = 0.71).
We calculated the sum score for these five items and higher sum scores indicated higher
perceived severity of getting COVID-19. The possible sum score range was 5 to 25.
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2.3. Data Analysis

We performed sets of bivariate linear regressions to examine the relationships between
the willingness to receive a COVID-19 vaccination and health literacy/mental health
literacy, as well as between the willingness to receive a COVID-19 vaccination and each
of following variables: socio-demographics (i.e., gender, age, and education), self-rated
physical health status, self-rated mental health status, worry about getting COVID-19,
perceived COVID-19 susceptibility, and perceived COVID-19 severity.

We also performed a multiple linear regression model to further clarify the roles
of health literacy and mental health literacy in predicting the willingness to receive a
COVID-19 vaccination among AI/AN people, while also statistically holding the self-rated
physical/mental health status, worry about getting COVID-19, perceived susceptibility,
perceived severity, and socio-demographics (i.e., gender, age, and education) constant.
Multicollinearity was measured using a variance inflation factor (VIF). We used Stata 16 for
statistical analysis. The significance level was set at α = 0.05.

3. Results
3.1. Sample Demographic Characteristics

Table 1 presents the demographic characteristics of the 563 AI/AN participants. In
our sample, 347 of the respondents were men (62%), and 215 were women (38%). Their
age ranged from 20 to 66 years old (M = 33.81, SD = 5.45). More than half of the AI/AN
participants reported having some college education or a college degree (some college
education, n = 247, 44%; graduated from college, n = 117, 21%).

Table 1. Participants’ demographic characteristics (n = 563).

Socio-Demographics N or Mean % or Range

Age 33.81 20–66
Gender

Men 347 61.63
Women 215 38.19
Missing 1 0.18

Education
8 through 11 years 44 7.82
12 years or completed high school 60 10.66
Post-high school training other than college 74 13.14(vocational or technical)
Some college 247 43.87
College graduate 117 20.78
Postgraduate 19 3.37
Missing 2 0.36

3.2. Willingness to Receive a COVID-19 Vaccination

More than half of our participants (n = 310, 55%) indicated that they “agree” (n = 174,
31%) or “strongly agree” (n = 136, 24%) to the statement, “I will take a COVID-19 vaccine
if it is proven safe and effective and is available to me”. About 17% of our participants
(n = 98) chose “disagree” (n = 87, 15%) or “strongly disagree” (n = 11, 2%) to this statement.
About 28% (n = 155) chose “neutral” to this statement. The mean score of one’s willingness
to receive a COVID-19 vaccination was 3.60 (SD = 1.07). AI/AN women were less likely
to be willing to receive a COVID-19 vaccination compared to men (b = −0.49, p < 0.001).
Being older was associated with more willingness to receive a COVID-19 vaccine (b = 0.05,
p < 0.001). Education level was not associated with the willingness to receive a COVID-19
vaccine (b = 0.06, p = 0.084).

3.3. Health Literacy

The NVS health literacy total score ranged from 0 to 6 (M = 1.96, SD = 2.26). More than
half of the participants (54%) received a 0 score, indicating they did not know the answers
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to the NVS test or refused to answer the questions. About 39% of the participants received
scores of 4–6, indicating they had adequate health literacy. Women reported lower NVS
health literacy scores than men (b = −0.44, p < 0.001). Being older (b = 0.12, p < 0.001) and
having a higher education (b = 0.08, p = 0.018) were associated with higher NVS health
literacy scores.

3.4. Mental Health Literacy

The mental health literacy total score ranged from 32 to 82 (M = 53.10, SD = 12.79).
AI/AN women reported lower mental health literacy than men (b = −8.13, p < 0.001).
Being older (b = 0.80, p < 0.001) and having a higher education (b = 1.41, p = 0.001) were
associated with better mental health literacy.

3.5. Self-Rated Physical Health Status

Most of our participants (n = 476, 85%) rated their physical health as “good” (n = 199,
35%), “very good” (n = 158, 28%), or “excellent” (n = 119, 21%). About 15% (n = 87) of the
participants indicated that they had “fair” (n = 75, 13%) or “poor” (n = 12, 2%) physical
health. The mean score of their self-rated health status was 3.52 (SD = 1.03). AI/AN women
reported a poorer self-rated physical health status compared to men (b = −0.44, p < 0.001).
Being older (b = 0.03, p < 0.001) and having a higher education (b = 0.08, p = 0.018) were
associated with a better self-rated physical health status.

3.6. Self-Rated Mental Health Status

Most of our participants (n = 436, 77%) rated their mental health as “good” (n = 134,
24%), “very good” (n = 178, 31%), or “excellent” (n = 124, 22%). About 22.5% (n = 127) of
the participants indicated that they had “fair” (n = 103, 18%) or “poor” (n = 24, 4%) mental
health. The mean score of their self-rated mental health status was 3.49 (SD = 1.15). AI/AN
women reported a poorer self-rated mental health status compared to men (b = −0.65,
p < 0.001). Being older (b = 0.04, p < 0.001) and having higher education (b = 0.11, p = 0.005)
were associated with a better self-rated mental health status.

3.7. Worry about Getting COVID-19

The majority of our participants (n = 466, 82%) indicated that they were “somewhat”
(n = 119, 21%), “moderately” (n = 199, 35%), or “extremely” (n = 148, 26%) worried about
getting COVID-19. About 2% (n = 11) of the participants indicated they were “not at
all” and 15% (n = 85) indicated “slightly” worried about getting COVID-19. The mean
score of worry about getting COVID-19 was 3.69 (SD = 1.08). Older age was associated
with being more worried about getting COVID-19 (b = 0.03, p = 0.001). Gender (b = −0.16,
p = 0.097) and education (b = −0.02, p = 0.590) were not associated with worry about getting
COVID-19.

3.8. Perceived COVID-19 Susceptibility

Many participants (n = 378, 67%) indicated that they were “extremely likely” (n = 90,
16%), “moderately likely” (n = 132, 23%), or “slightly likely” (n = 156, 28%) to get infected
by COVID-19 in their lifetime. About 8% (n = 45) of our participants chose “extremely
unlikely”, 13% (n = 73) chose “somewhat unlikely”, and 12% (n = 67) chose “neither likely
nor unlikely” to this question. The mean score of perceived COVID-19 susceptibility was
3.94 (SD = 1.49). AI/AN women reported lower perceived COVID-19 susceptibility than
men (b = −0.43, p = 0.001). Being older (b = 0.05, p < 0.001) and having a lower education
(b = −0.13, p = 0.009) were associated with higher perceived susceptibility.

3.9. Perceived COVID-19 Severity

The actual scores for perceived COVID-19 severity ranged from 7 to 20 (M = 13.18,
SD = 2.20). AI/AN women reported lower perceived severity than men (b = −0.75,
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p < 0.001). Being older was associated with higher perceived severity (b = 0.09, p < 0.001).
Education was not associated with perceived severity (b = 0.06, p = 0.408).

3.10. Unadjusted Linear Regression Models

Our sets of bivariate linear regressions indicated that those who had higher NVS health
literacy scores (b = 0.10, p < 0.001) and higher mental health literacy (b = 0.05, p < 0.001)
had a higher self-rated physical health status (b = 0.27, p < 0.001) and a higher self-rated
mental health status (b = 0.28, p < 0.001), were more worried about getting COVID-19
(b = 0.36, p < 0.001), had higher perceived susceptibility (b = 0.27, p < 0.001), and had higher
perceived severity (b = 0.20, p < 0.001), where they tended to be more willing to receive a
COVID-19 vaccine.

AI/AN people’s mental health literacy predicted 30.90% of the variance (R2
adjusted) in

the willingness to receive a COVID-19 vaccination. Perceived COVID-19 severity predicted
16.78% of the variance in the willingness to receive a COVID-19 vaccination. Perceived
susceptibility predicted 14.48% of the variance in the willingness to receive a COVID-19
vaccination. Being worried about getting COVID-19 predicted 12.60% of the variance in
the willingness to receive a COVID-19 vaccination. The self-rated physical health status
and mental health status predicted 6.52% and 8.83% of the variance in the willingness to
receive a COVID-19 vaccination, respectively. The NVS health literacy scores predicted
4.65% of the variance in the willingness to receive a COVID-19 vaccination.

3.11. Adjusted Linear Regression Model

As shown in Table 2, our adjusted linear regression model indicated that after holding
the self-rated physical/mental health status, worry about getting COVID-19, perceived sus-
ceptibility, perceived severity, NVS health literacy scores, and socio-demographics (i.e., gender,
age, and education) constant, mental health literacy was a significant predictor (b = 0.03,
p < 0.001) of the willingness to receive a COVID-19 vaccination (R2

adjusted = 40.14%). Those
with higher mental health literacy were more willing to receive a COVID-19 vaccination.
Those with higher perceived COVID-19 severity and being more worried about themselves
getting COVID-19 were also more willing to receive a COVID-19 vaccination (both p < 0.001).
Interestingly, we found that those with lower NVS health literacy scores were more willing
to receive a COVID-19 vaccination (b = −0.04, p = 0.035) when holding the other variables
constant. Regarding multicollinearity, none of the predictors exhibited a VIF exceeding 2.34,
signifying that multicollinearity is not a significant concern in this dataset [44].

Table 2. Predictors of willingness to receive a COVID-19 vaccine among AI/AN population.

Predictors b SE 95% CI p

Mental health literacy 0.03 0.004 [0.02, 0.04] <0.001 **
Perceived COVID-19 severity 0.11 0.02 [0.07, 0.14] <0.001 **

Perceived COVID-19 susceptibility 0.05 0.03 [−0.02, 0.11] 0.144
Worry about getting COVID-19 0.22 0.04 [0.14, 0.30] <0.001 **
Self-rated physical health status −0.06 0.05 [−0.15, 0.03] 0.189
Self-rated mental health status 0.08 0.04 [−0.004, 0.16] 0.062

NVS health literacy score −0.04 0.02 [−0.08, −0.003] 0.035 *
Age 0.01 0.01 [−0.005, 0.02] 0.191

Sex: women −0.10 0.08 [−0.26, 0.05] 0.184
Education 0.04 0.03 [−0.02, 0.10] 0.219

Model Adjusted R2 = 40.14%
Note. SE = standard error; CI = confidence interval; * p < 0.05, ** p < 0.001.

4. Discussion

We identified mental health literacy as a strong predictor of being willing to receive a
COVID-19 vaccination on top of other key factors including socio-demographics, self-rated
physical and mental health status, worry about getting COVID-19, perceived COVID-19
susceptibility, and perceived COVID-19 severity among AI/AN persons. AI/AN individ-
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uals with higher mental health literacy score were more willing to receive a COVID-19
vaccine. Our findings indicate that implementing educational interventions to improve
mental health literacy might be an effective strategy to reduce COVID-19 vaccine hesitancy
among AI/AN individuals and communities [45].

During the middle of the COVID-19 pandemic (August 2020–February 2021), the
percentage of adults reporting that they needed, but did not receive, mental health coun-
seling or therapy increased significantly in the U.S. (from 9% to 12%) [46]. Thus, there is a
critical need for mental health literacy intervention among AI/AN people. Educational
interventions increasing knowledge about the warning signs of mental health concerns
and mental illness can enhance people’s mental health literacy [47]. Launching community
campaigns to raise understanding of mental health challenges, implementing programs in
educational settings such as high schools and universities, training members of the public
in how to provide mental health first aid support for those who need help, and developing
web-based mental health supports and interventions are known to work in improving
mental health literacy [48]. It is essential to provide evidence-based culturally informed
and culturally relevant interventions to improve mental health literacy among AI/AN
people. Educational materials prioritizing Indigenous cultures and values as well as using
phrases and words from Indigenous community members enhance the effectiveness of
mental health literacy interventions [49].

Another important finding in our study was that higher health literacy was associated
with being more willing to get vaccinated against COVID-19, which is consistent with
previous studies [16,17]. Interestingly, after holding the self-rated physical/mental health
status, worry about getting COVID-19, perceived susceptibility, perceived severity, mental
health literacy, and socio-demographics (i.e., gender, age, and education) constant, AI/AN
people who reported higher NVS health literacy scores were less likely to be willing to
receive a COVID-19 vaccine. This unexpected finding was due to the fact that more than
half of our participants (54%) either did not know the answers to the NVS test or simply
refused to answer the questions (i.e., skipped the entire NVS measure), which led to getting
0 scores. The NVS mean score of our sample was 1.96 (SD = 2.26). The NVS mean score
of a U.S. nationally representative adult sample was 4.73 (SD = 1.24) for metro residents
and 2.99 (SD = 2.26) for non-metro residents, respectively [15]. Many participants were
unwilling to engage in the required cognitive process to answer NVS questions, which
contributed to the low NVS mean score among our sample.

We found that AI/AN women were less likely to be willing to receive a COVID-19
vaccination compared to AI/AN men, which is consistent with prior studies [20,50] because
women often exhibit higher levels of hesitancy, driven by concerns regarding the vaccine
effectiveness and the fear of injection [51]. We also found that being older was associated
with more willingness to receive a COVID-19 vaccine, which is again consistent with
previous research [19,52,53]. This might be due to the fact that older people tend to be
more worried about getting COVID-19 and hold higher levels of perceived susceptibility
and severity of COVID-19 compared to younger people [54], which in turn makes them
more willing to receive a COVID-19 vaccination. Also, younger people often exhibit lower
overall awareness of vaccinations and diseases, which contributes to their higher level of
COVID-19 vaccine hesitancy [20].

Limitations and Future Research

Our findings do not allow for the establishment of a causal relationship due to the use
of a cross-sectional research design. Also, our findings may not generalize well to a larger
AI/AN population, especially those who live in rural areas and have low socio-economic
status, because of the nature of the study participants recruited to fill out our online sur-
vey. Our data collection was also conducted before the COVID-19 vaccine became widely
available in the U.S. Recent data indicates that AI/AN communities have high COVID-19
vaccination rates [55]. The success of the COVID-19 vaccination initiative in AI/AN com-
munities can be attributed to its strong foundation, which is deeply rooted in community
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resilience and a profound respect for tribal sovereignty [56]. Future research should focus
on the requirements for vaccination communication and explore the potential contributions
of culturally aligned communication campaigns to elevate COVID-19 vaccination rates [57].
Although the NVS health literacy measure elicits reliable data from our AI/AN sample, its
validity may be constrained due to the fact that four out of the six questions necessitate
numerical calculations directly depending on strong numeracy skills [58], which may not
be exhibited in this sample. Health literacy is a multidimensional concept [59,60], with
over 50 available measures to assess an individual’s health literacy [61]. Using different
health literacy measures could produce different results because these measures may assess
varied skill sets. Subsequent studies could assess an individual’s health literacy by using a
dedicated COVID-19 vaccine literacy measure [62,63], aiming to enhance our understand-
ing of the connection between health literacy and COVID-19 vaccination behaviors. In
addition, our self-reported survey results may exhibit bias when compared to studies em-
ploying objective measures. Further qualitative and quantitative research is warranted to
understand the reasons why, compared to AI/AN men, AI/AN women reported less will-
ingness to receive a COVID-19 vaccination, lower mental health literacy, lower perceived
COVID-19 susceptibility and severity, as well as a poorer self-rated physical and mental
health status. Last, future research may examine the influence of perceived barriers and
benefits of getting a COVID-19 vaccine on predicting the willingness to receive a COVID-19
vaccine among AI/AN people. We did not measure these constructs in our current study.
Previous research reported that perceived barriers and perceived benefits were the most
common Health Belief Model constructs associated with vaccine hesitancy [37]. It would
also be valuable to compare the findings in this study conducted with the AI/AN people
with other depressed populations born in the United States, such as some at-risk African
American, Latino American, and White American sectors of the population.

5. Conclusions

Our study contributes to the literature by clarifying the effects of mental health literacy
and health literacy on COVID-19 vaccine acceptance among AI/AN persons. We conclude
that a higher level of mental health literacy strongly predicts the willingness to receive a
COVID-19 vaccine within this specific population. Our study raises concerns that AI/AN
individuals with limited mental health literacy may be less motivated than other people
to receive a COVID-19 vaccine, which increases their vulnerability to infection and the
associated physical and mental health challenges during the pandemic. Developing and
implementing educational interventions to improve mental health literacy might be an
effective strategy to reduce COVID-19 vaccine hesitancy among AI/AN people.
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16. Turhan, Z.; Dilcen, H.Y.; Dolu, İ. The Mediating Role of Health Literacy on the Relationship between Health Care System Distrust
and Vaccine Hesitancy during COVID-19 Pandemic. Curr. Psychol. 2022, 41, 8147–8156. [CrossRef] [PubMed]

17. Willis, D.E.; Selig, J.P.; Andersen, J.A.; Hall, S.; Hallgren, E.; Williams, M.; Bryant-Moore, K.; McElfish, P.A. Hesitant but Vaccinated:
Assessing COVID-19 Vaccine Hesitancy among the Recently Vaccinated. J. Behav. Med. 2023, 46, 15–24. [CrossRef] [PubMed]

18. MacDonald, N.E. Vaccine Hesitancy: Definition, Scope and Determinants. Vaccine 2015, 33, 4161–4164. [CrossRef] [PubMed]
19. Murphy, J.; Vallières, F.; Bentall, R.P.; Shevlin, M.; McBride, O.; Hartman, T.K.; McKay, R.; Bennett, K.; Mason, L.; Gibson-Miller, J.

Psychological Characteristics Associated with COVID-19 Vaccine Hesitancy and Resistance in Ireland and the United Kingdom.
Nat. Commun. 2021, 12, 29. [CrossRef]

20. Zhang, H.; Li, Y.; Peng, S.; Jiang, Y.; Jin, H.; Zhang, F. The Effect of Health Literacy on COVID-19 Vaccine Hesitancy among
Community Population in China: The Moderating Role of Stress. Vaccine 2022, 40, 4473–4478. [CrossRef]

21. Kreps, G.L. The Relevance of Health Literacy to mHealth. Inf. Serv. Use 2017, 37, 123–130. [CrossRef]
22. McCullen, J.R.; Counts, C.J.; John-Henderson, N.A. Childhood Adversity and Emotion Regulation Strategies as Predictors of

Psychological Stress and Mental Health in American Indian Adults during the COVID-19 Pandemic. Emotion 2023, 23, 805–813.
[CrossRef]

23. Jorm, A.F.; Korten, A.E.; Jacomb, P.A.; Christensen, H.; Rodgers, B.; Pollitt, P. “Mental Health Literacy”: A Survey of the Public’s
Ability to Recognise Mental Disorders and Their Beliefs about the Effectiveness of Treatment. Med. J. Aust. 1997, 166, 182–186.
[CrossRef]

24. Tambling, R.R.; D’Aniello, C.; Russell, B.S. Mental Health Literacy: A Critical Target for Narrowing Racial Disparities in Behavioral
Health. Int. J. Ment. Health Addict. 2023, 21, 1867–1881. [CrossRef]

25. Bajos, N.; Spire, A.; Silberzan, L.; Sireyjol, A.; Jusot, F.; Meyer, L.; Franck, J.-E.; Warszawski, J.; Bagein, G.; Counil, E. When Lack of
Trust in the Government and in Scientists Reinforces Social Inequalities in Vaccination against COVID-19. Front. Public Health
2022, 10, 908152. [CrossRef] [PubMed]

https://minorityhealth.hhs.gov/american-indianalaska-native-health
https://www.bia.gov/faqs/why-are-american-indians-and-alaska-natives-also-referred-native-americans
https://www.bia.gov/faqs/why-are-american-indians-and-alaska-natives-also-referred-native-americans
https://doi.org/10.15585/mmwr.mm6934e1
https://www.ncbi.nlm.nih.gov/pubmed/32853193
https://doi.org/10.1001/jamanetworkopen.2022.4822
https://www.ncbi.nlm.nih.gov/pubmed/35353166
https://doi.org/10.15585/mmwr.mm7122a2
https://www.ncbi.nlm.nih.gov/pubmed/35653289
https://doi.org/10.1186/s12889-021-12195-5
https://www.ncbi.nlm.nih.gov/pubmed/34789205
https://doi.org/10.1016/j.pmedr.2022.102074
https://www.ncbi.nlm.nih.gov/pubmed/36466305
https://doi.org/10.1007/s10865-023-00443-5
https://doi.org/10.1097/PHH.0000000000001324
https://health.gov/healthypeople/priority-areas/health-literacy-healthy-people-2030
https://health.gov/healthypeople/priority-areas/health-literacy-healthy-people-2030
https://doi.org/10.1016/j.pec.2012.03.008
https://doi.org/10.1186/s12889-016-3621-9
https://www.ncbi.nlm.nih.gov/pubmed/27624540
https://doi.org/10.3390/healthcare11060831
https://doi.org/10.1080/10810730.2018.1511658
https://www.ncbi.nlm.nih.gov/pubmed/30160641
https://doi.org/10.1007/s12144-021-02105-8
https://www.ncbi.nlm.nih.gov/pubmed/34312580
https://doi.org/10.1007/s10865-021-00270-6
https://www.ncbi.nlm.nih.gov/pubmed/35032254
https://doi.org/10.1016/j.vaccine.2015.04.036
https://www.ncbi.nlm.nih.gov/pubmed/25896383
https://doi.org/10.1038/s41467-020-20226-9
https://doi.org/10.1016/j.vaccine.2022.06.015
https://doi.org/10.3233/ISU-170828
https://doi.org/10.1037/emo0001106
https://doi.org/10.5694/j.1326-5377.1997.tb140071.x
https://doi.org/10.1007/s11469-021-00694-w
https://doi.org/10.3389/fpubh.2022.908152
https://www.ncbi.nlm.nih.gov/pubmed/35937246


Vaccines 2023, 11, 1793 11 of 12

26. Singh, G.P.; Jaswal, S. COVID Vaccination and Mental Health: An Indian Perspective. Asian J. Psychiatr. 2022, 67, 102950.
[CrossRef]

27. Gerretsen, P.; Kim, J.; Caravaggio, F.; Quilty, L.; Sanches, M.; Wells, S.; Brown, E.E.; Agic, B.; Pollock, B.G.; Graff-Guerrero, A.
Individual Determinants of COVID-19 Vaccine Hesitancy. PLoS ONE 2021, 16, e0258462. [CrossRef] [PubMed]

28. Roshchina, Y.; Roshchin, S.; Rozhkova, K. Determinants of COVID-19 Vaccine Hesitancy and Resistance in Russia. Vaccine 2022,
40, 5739–5747. [CrossRef] [PubMed]

29. Saied, S.M.; Saied, E.M.; Kabbash, I.A.; Abdo, S.A.E. Vaccine Hesitancy: Beliefs and Barriers Associated with COVID-19
Vaccination among Egyptian Medical Students. J. Med. Virol. 2021, 93, 4280–4291. [CrossRef]

30. Willis, D.E.; Andersen, J.A.; Bryant-Moore, K.; Selig, J.P.; Long, C.R.; Felix, H.C.; Curran, G.M.; McElfish, P.A. COVID-19 Vaccine
Hesitancy: Race/Ethnicity, Trust, and Fear. Clin. Transl. Sci. 2021, 14, 2200–2207. [CrossRef]

31. Beleche, T.; Ruhter, J.; Kolbe, A.; Marus, J.; Bush, L.; Sommers, B. COVID-19 Vaccine Hesitancy: Demographic Factors, Geographic
Patterns, and Changes over Time; Office of the Assistant Secretary for Planning and Evaluation: Washington, DC, USA, 2021;
Volume 27.

32. Hudson, A.; Montelpare, W.J. Predictors of Vaccine Hesitancy: Implications for COVID-19 Public Health Messaging. Int. J.
Environ. Res. Public Health 2021, 18, 8054. [CrossRef]

33. Banik, R.; Islam, S.; Pranta, M.U.R.; Rahman, Q.M.; Rahman, M.; Pardhan, S.; Driscoll, R.; Hossain, S.; Sikder, T. Understanding
the Determinants of COVID-19 Vaccination Intention and Willingness to Pay: Findings from a Population-Based Survey in
Bangladesh. BMC Infect. Dis. 2021, 21, 892. [CrossRef]

34. Elmetwaly, M.M.F.; Fahmy, M.M. Acceptance of COVID-19 Vaccines among Nurses. Egypt. J. Occup. Med. 2022, 46, 93–104.
35. Gaitán-Rossi, P.; Mendez-Rosenzweig, M.; García-Alberto, E.; Vilar-Compte, M. Barriers to COVID-19 Vaccination among Older

Adults in Mexico City. Int. J. Equity Health 2022, 21, 85. [CrossRef]
36. Janz, N.K.; Becker, M.H. The Health Belief Model: A Decade Later. Health Educ. Q. 1984, 11, 1–47. [CrossRef] [PubMed]
37. Limbu, Y.B.; Gautam, R.K.; Pham, L. The Health Belief Model Applied to COVID-19 Vaccine Hesitancy: A Systematic Review.

Vaccines 2022, 10, 973. [CrossRef] [PubMed]
38. Lazarus, J.V.; Ratzan, S.C.; Palayew, A.; Gostin, L.O.; Larson, H.J.; Rabin, K.; Kimball, S.; El-Mohandes, A. A Global Survey of

Potential Acceptance of a COVID-19 Vaccine. Nat. Med. 2021, 27, 225–228. [CrossRef] [PubMed]
39. Weiss, B.D.; Mays, M.Z.; Martz, W.; Castro, K.M.; DeWalt, D.A.; Pignone, M.P.; Mockbee, J.; Hale, F.A. Quick Assessment of

Literacy in Primary Care: The Newest Vital Sign. Ann. Fam. Med. 2005, 3, 514–522. [CrossRef] [PubMed]
40. Weiss, B.D. The Newest Vital Sign: Frequently Asked Questions. HLRP Health Lit. Res. Pract. 2018, 2, e125–e127. [CrossRef]
41. Jung, H.; von Sternberg, K.; Davis, K. Expanding a Measure of Mental Health Literacy: Development and Validation of a

Multicomponent Mental Health Literacy Measure. Psychiatry Res. 2016, 243, 278–286. [CrossRef]
42. Rafal, G.; Gatto, A.; DeBate, R. Mental Health Literacy, Stigma, and Help-Seeking Behaviors among Male College Students. J. Am.

Coll. Health 2018, 66, 284–291. [CrossRef]
43. Moss-Morris, R.; Weinman, J.; Petrie, K.; Horne, R.; Cameron, L.; Buick, D. The Revised Illness Perception Questionnaire (IPQ-R).

Psychol. Health 2002, 17, 1–16. [CrossRef]
44. James, W.L.; Hatten, K.J. Further Evidence on the Validity of the Self Typing Paragraph Approach: Miles and Snow Strategic

Archetypes in Banking. Strateg. Manag. J. 1995, 16, 161–168. [CrossRef]
45. Seedaket, S.; Turnbull, N.; Phajan, T.; Wanchai, A. Improving Mental Health Literacy in Adolescents: Systematic Review of

Supporting Intervention Studies. Trop. Med. Int. Health 2020, 25, 1055–1064. [CrossRef]
46. Vahratian, A.; Blumberg, S.J.; Terlizzi, E.P.; Schiller, J.S. Symptoms of Anxiety or Depressive Disorder and Use of Mental Health

Care among Adults during the COVID-19 Pandemic—United States, August 2020–February 2021. Morb. Mortal. Wkly. Rep. 2021,
70, 490. [CrossRef] [PubMed]

47. Story, C.R.; Kirkwood, D.; Parker, S.; Weller, B.E. Evaluation of the Better Todays/Better Tomorrows Youth Suicide Prevention
Program: Increasing Mental Health Literacy in Rural Communities. Best Pract. Ment. Health 2016, 12, 14–25.

48. Jorm, A.F. Mental Health Literacy: Empowering the Community to Take Action for Better Mental Health. Am. Psychol. 2012, 67,
231–243. [CrossRef] [PubMed]

49. Webkamigad, S.; Warry, W.; Blind, M.; Jacklin, K. An Approach to Improve Dementia Health Literacy in Indigenous Communities.
J. Cross Cult. Gerontol. 2020, 35, 69–83. [CrossRef] [PubMed]

50. Callaghan, T.; Moghtaderi, A.; Lueck, J.A.; Hotez, P.; Strych, U.; Dor, A.; Fowler, E.F.; Motta, M. Correlates and Disparities of
Intention to Vaccinate against COVID-19. Soc. Sci. Med. (1982) 2021, 272, 113638. [CrossRef] [PubMed]

51. Neumann-Böhme, S.; Varghese, N.E.; Sabat, I.; Barros, P.P.; Brouwer, W.; Van Exel, J.; Schreyögg, J.; Stargardt, T. Once We Have It,
Will We Use It? A European Survey on Willingness to Be Vaccinated against COVID-19. Eur. J. Health Econ. 2020, 21, 977–982.
[CrossRef]

52. Cordina, M.; Lauri, M.A. Attitudes towards COVID-19 Vaccination, Vaccine Hesitancy and Intention to Take the Vaccine. Pharm.
Pract. 2021, 19, 2317. [CrossRef]

53. Szilagyi, P.G.; Thomas, K.; Shah, M.D.; Vizueta, N.; Cui, Y.; Vangala, S.; Kapteyn, A. National Trends in the US Public’s Likelihood
of Getting a COVID-19 Vaccine—April 1 to December 8, 2020. JAMA 2021, 325, 396–398. [CrossRef]

https://doi.org/10.1016/j.ajp.2021.102950
https://doi.org/10.1371/journal.pone.0258462
https://www.ncbi.nlm.nih.gov/pubmed/34788308
https://doi.org/10.1016/j.vaccine.2022.08.042
https://www.ncbi.nlm.nih.gov/pubmed/36050249
https://doi.org/10.1002/jmv.26910
https://doi.org/10.1111/cts.13077
https://doi.org/10.3390/ijerph18158054
https://doi.org/10.1186/s12879-021-06406-y
https://doi.org/10.1186/s12939-022-01685-6
https://doi.org/10.1177/109019818401100101
https://www.ncbi.nlm.nih.gov/pubmed/6392204
https://doi.org/10.3390/vaccines10060973
https://www.ncbi.nlm.nih.gov/pubmed/35746581
https://doi.org/10.1038/s41591-020-1124-9
https://www.ncbi.nlm.nih.gov/pubmed/33082575
https://doi.org/10.1370/afm.405
https://www.ncbi.nlm.nih.gov/pubmed/16338915
https://doi.org/10.3928/24748307-20180530-02
https://doi.org/10.1016/j.psychres.2016.06.034
https://doi.org/10.1080/07448481.2018.1434780
https://doi.org/10.1080/08870440290001494
https://doi.org/10.1002/smj.4250160206
https://doi.org/10.1111/tmi.13449
https://doi.org/10.15585/mmwr.mm7013e2
https://www.ncbi.nlm.nih.gov/pubmed/33793459
https://doi.org/10.1037/a0025957
https://www.ncbi.nlm.nih.gov/pubmed/22040221
https://doi.org/10.1007/s10823-019-09388-2
https://www.ncbi.nlm.nih.gov/pubmed/31853783
https://doi.org/10.1016/j.socscimed.2020.113638
https://www.ncbi.nlm.nih.gov/pubmed/33414032
https://doi.org/10.1007/s10198-020-01208-6
https://doi.org/10.18549/PharmPract.2021.1.2317
https://doi.org/10.1001/jama.2020.26419


Vaccines 2023, 11, 1793 12 of 12

54. Chen, X.; Ariati, J.; Li, M.; Kreps, G. Examining the Influences of COVID-19 Information Avoidance and Uncertainty on Perceived
Severity of the Pandemic: Applications from the Health Belief Model and Weick’s Model of Organizing. Health Behav. Res. 2022,
5, 8. [CrossRef]

55. Foxworth, R.; Redvers, N.; Moreno, M.A.; Lopez-Carmen, V.A.; Sanchez, G.R.; Shultz, J.M. COVID-19 Vaccination in American
Indians and Alaska Natives—Lessons from Effective Community Responses. N. Engl. J. Med. 2021, 385, 2403–2406. [CrossRef]

56. Haroz, E.E.; Kemp, C.G.; O’Keefe, V.M.; Pocock, K.; Wilson, D.R.; Christensen, L.; Walls, M.; Barlow, A.; Hammitt, L. Nurturing
Innovation at the Roots: The Success of COVID-19 Vaccination in American Indian and Alaska Native Communities. Am. J. Public
Health 2022, 112, 383–387. [CrossRef] [PubMed]

57. Boyd, A.D.; Buchwald, D. Factors That Influence Risk Perceptions and Successful COVID-19 Vaccination Communication
Campaigns With American Indians. Sci. Commun. 2022, 44, 130–139. [CrossRef] [PubMed]

58. Rodrigues, R.; De Andrade, S.M.; González, A.D.; Birolim, M.M.; Mesas, A.E. Cross-Cultural Adaptation and Validation of the
Newest Vital Sign (NVS) Health Literacy Instrument in General Population and Highly Educated Samples of Brazilian Adults.
Public Health Nutr. 2017, 20, 1907–1913. [CrossRef]

59. Nutbeam, D. Health Literacy as a Public Health Goal: A Challenge for Contemporary Health Education and Communication
Strategies into the 21st Century. Health Promot. Int. 2000, 15, 259–267. [CrossRef]

60. Nutbeam, D. The Evolving Concept of Health Literacy. Soc. Sci. Med. 2008, 67, 2072–2078. [CrossRef] [PubMed]
61. Haun, J.N.; Valerio, M.A.; McCormack, L.A.; Sorensen, K.; Paasche-Orlow, M.K. Health Literacy Measurement: An Inventory and

Descriptive Summary of 51 Instruments. J. Health Commun. 2014, 19 (Suppl. S2), 302–333. [CrossRef]
62. Biasio, L.R.; Bonaccorsi, G.; Lorini, C.; Pecorelli, S. Assessing COVID-19 Vaccine Literacy: A Preliminary Online Survey. Hum.

Vaccines Immunother. 2021, 17, 1304–1312. [CrossRef]
63. Biasio, L.R.; Zanobini, P.; Lorini, C.; Monaci, P.; Fanfani, A.; Gallinoro, V.; Cerini, G.; Albora, G.; Del Riccio, M.; Pecorelli, S.; et al.

COVID-19 Vaccine Literacy: A Scoping Review. Hum. Vaccines Immunother. 2023, 19, 2176083. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.4148/2572-1836.1151
https://doi.org/10.1056/NEJMp2113296
https://doi.org/10.2105/AJPH.2021.306635
https://www.ncbi.nlm.nih.gov/pubmed/35196058
https://doi.org/10.1177/10755470211056990
https://www.ncbi.nlm.nih.gov/pubmed/35937962
https://doi.org/10.1017/S1368980017000787
https://doi.org/10.1093/heapro/15.3.259
https://doi.org/10.1016/j.socscimed.2008.09.050
https://www.ncbi.nlm.nih.gov/pubmed/18952344
https://doi.org/10.1080/10810730.2014.936571
https://doi.org/10.1080/21645515.2020.1829315
https://doi.org/10.1080/21645515.2023.2176083

	Introduction 
	Methods 
	Data Collection Procedure 
	Measures 
	Outcome Variable: Willingness to Receive a COVID-19 Vaccination 
	Predictor Variable: Health Literacy 
	Predictor Variable: Mental Health Literacy 
	Covariates: Socio-Demographics, Self-Rated Health Status, Worry about Getting COVID-19, Perceived COVID-19 Susceptibility, and Perceived COVID-19 Severity 

	Data Analysis 

	Results 
	Sample Demographic Characteristics 
	Willingness to Receive a COVID-19 Vaccination 
	Health Literacy 
	Mental Health Literacy 
	Self-Rated Physical Health Status 
	Self-Rated Mental Health Status 
	Worry about Getting COVID-19 
	Perceived COVID-19 Susceptibility 
	Perceived COVID-19 Severity 
	Unadjusted Linear Regression Models 
	Adjusted Linear Regression Model 

	Discussion 
	Conclusions 
	References

