
Citation: Siena, L.M.; Isonne, C.;

Sciurti, A.; De Blasiis, M.R.; Migliara,

G.; Marzuillo, C.; De Vito, C.; Villari,

P.; Baccolini, V. The Association of

Health Literacy with Intention to

Vaccinate and Vaccination Status: A

Systematic Review. Vaccines 2022, 10,

1832. https://doi.org/10.3390/

vaccines10111832

Academic Editor: Pedro Plans-Rubió

Received: 3 October 2022

Accepted: 27 October 2022

Published: 29 October 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Systematic Review

The Association of Health Literacy with Intention to Vaccinate
and Vaccination Status: A Systematic Review
Leonardo Maria Siena , Claudia Isonne * , Antonio Sciurti, Maria Roberta De Blasiis, Giuseppe Migliara ,
Carolina Marzuillo , Corrado De Vito, Paolo Villari and Valentina Baccolini

Department of Public Health and Infectious Diseases, Sapienza University of Rome, 00185 Rome, Italy
* Correspondence: claudia.isonne@uniroma1.it

Abstract: Despite health literacy (HL) being recognized as a driver of health-promoting behavior,
its influence on the vaccination decision-making process remains unclear. This study summarized
current evidence on the association between HL and both intention to vaccinate and vaccination
status. We searched PubMed, Scopus, and Web of Science, retrieving observational studies published
until January 2022 that used HL-validated tools to investigate the above associations for any vaccine.
Quality was assessed using the Newcastle–Ottawa scale. Twenty-one articles were included; of these,
six investigated the intention to vaccinate and the remainder vaccination status. Articles on intention
looked at SARS-CoV-2 vaccination using heterogeneous HL tools and were of high/fair quality.
Vaccination status, mainly for influenza or pneumococcal vaccines, was explored using various HL
tools; the quality was generally high. We found inconsistent results across and within vaccine types,
with no clear conclusion for either vaccination intention or status. A weak but positive association
was reported between a high HL level and influenza vaccination uptake for individuals aged more
than 65 years. HL did not seem to significantly influence behavior towards vaccination. Differences
in the methods used might explain these results. Further research is needed to investigate the role of
HL in the vaccination decision-making process.
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1. Introduction

Vaccines are one of the most effective and cost-effective tools for the primary preven-
tion of infectious diseases [1]. They provide immunity against various illnesses, preventing
death and disability in vaccinated individuals, but also protecting those who cannot be im-
munized by the attainment of herd immunity [2]. Despite their unquestionable success [3],
immunization coverage for several diseases has plateaued or even dropped over the last
decade [4]. In Europe, for example, only a few countries have reached the immunization
coverage target of 95% against measles [5], and none has achieved an uptake of 90% for
the final dose of the human papillomavirus (HPV) vaccine [6]. Key challenges to the at-
tainment of such immunization goals have been unequal access to vaccine services, which
particularly affects vulnerable populations, and vaccine hesitancy, a phenomenon that has
attracted worldwide interest [7–9]. In addition, the COVID-19 pandemic has negatively im-
pacted routine immunization services in most countries, interrupting vaccination demand
and supply [10], with consequences yet to be fully quantified [11].

In this context, identifying the factors that might influence vaccination uptake has
been the subject of intense research [9,12–15]. One possible factor is health literacy (HL),
which is a driver of population empowerment that may contribute to a reduction in health
inequality [16–18]. Health literacy is also inextricably linked to the social and cultural
context, which includes education, and it depends on the healthcare system organization,
with all these aspects varying across countries [17]. A recent update to the definition of
HL has emphasized its role in improving the health and well-being of people, underlining
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the importance of individual engagement in reaching this goal and acknowledging the
fact that organizations need to address it equitably [19,20]. Besides being considered an
independent determinant of an individual’s health, HL also has a role in mediating the
association between socioeconomic status and specific health outcomes, health-related
behavior, and access to and use of health services [19,21]. Indeed, it has been demonstrated
that people with low HL levels more frequently have poor health outcomes, such as
increased hospitalization, higher rates of medication nonadherence, and a lower uptake of
preventive interventions [21].

Nevertheless, while HL is a predictor of participation in cancer screening programs [22],
a clear relationship between HL and vaccination behavior has not yet emerged [23]. In
fact, despite the growing number of studies that have investigated the influence of HL on
an individual’s behavior towards vaccination [23,24], there are few reports of HL being a
determinant [23]. In addition, factors including heterogeneity in the outcomes investigated
and the instruments used for assessment, as well as differences in the vaccine type and the
target populations, have made it difficult to generalize the results [23,25,26]. Therefore, the
aim of this systematic review was to update and summarize findings on the association
between HL and vaccination behavior. We considered both intention to vaccinate and
vaccination status, aiming to provide a comprehensive picture of the vaccination decision-
making process and to support the implementation of public health strategies that promote
vaccination uptake.

2. Materials and Methods

This study was performed according to the Cochrane Handbook for Systematic Reviews
and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) state-
ment [27,28]. The review protocol was registered at PROSPERO (identifier CRD42022302724).
Because this study did not involve primary data collection, the protocol was not submitted for
institutional review board approval and did not require informed consent.

2.1. Search Strategy and Study Selection

Three reviewers searched the bibliographic databases PubMed, Web of Science and
Scopus using the following search string: (“health” AND “literacy”) OR (“health literacy”
OR “health literacy [MeSH Terms]”) AND (“vaccin*” OR “immuniz*” OR “immunis*” OR
“vaccination [MeSH Terms]” OR “vaccines [MeSH Terms]”). The string was adapted to fit
the search criteria of each database (Supplementary Table S1). The search was conducted
among reports published from database inception to 11 January 2022. No language or
date restriction was applied. Duplicate articles were removed, and the title and abstract of
all retrieved records were screened. Studies that did not meet the inclusion criteria were
excluded. Full texts of potentially relevant articles were examined by three researchers.
Disagreements were resolved through discussion and reasons for exclusion were recorded.

2.2. Inclusion and Exclusion Criteria

We included studies with the following characteristics: (i) reported in English or
Italian, based on co-author language abilities; (ii) cross-sectional, case–control or cohort
studies; (iii) investigated HL using a validated tool; (iv) provided raw data, unadjusted
or adjusted estimates of the association between HL and vaccination intention and/or
status in any population(s). Any statistical analysis was considered eligible. According
to Sorensen et al., we adopted the following HL definition: “[people’s ability] to make
judgements and take decisions in everyday life concerning healthcare, disease prevention
and health promotion to maintain or improve their quality of life“ [29]. Articles that
analyzed HL with non-validated tools, investigated only specific HL (e.g., oral HL), focused
on specific subdomains only, or in which data or estimates of the associations of interest
were not retrievable were excluded.

2.3. Data Collection and Quality Assessment

For each record included, three reviewers independently extracted the following in-
formation using a standardized data abstraction form: first author, year of publication,
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country, study design, main characteristics of the target population (age, ethnicity, re-
cruitment process and number of participants), type of vaccine (e.g., against SARS-CoV-2,
measles, etc.), tool used to assess HL, outcome definition and measurement, statistical
analysis, main findings, and adjustment factors. Two main outcomes were distinguished:
intention to vaccinate and vaccination status. Articles were then grouped according to
the type of vaccine and a narrative synthesis was performed for each outcome. Three
independent authors performed a quality assessment of the articles included using the
Newcastle-Ottawa scale for cohort studies or its adapted version for cross-sectional stud-
ies [30] (Supplementary Table S2). Discrepancies were resolved by consensus. Articles
were considered of high quality when the total score was ≥7, fair quality if the score was
≥5 and <7, and poor quality if the score was lower than 5.

3. Results

Overall, 3965 records were identified by database searching (Figure 1). After duplicate
removal and screening by title and abstract, 95 articles were selected as eligible for full-
text analysis, from which 74 were excluded with reasons, giving a total of 21 articles
ultimately included in the systematic review. Of these, six articles investigated intention
to vaccinate [31–36], 14 records explored vaccination status [37–50], and one study [51]
combined the two outcomes in a single analysis. In this last example [51], the composite
outcome resulted from three questions, two of which referred to the vaccinations received
in the previous years. For the purposes of this review, therefore, we considered this study
to be an investigation of vaccination status.

3.1. Characteristics of the Studies Included
3.1.1. Intention to Vaccinate

All studies investigating intention to vaccinate were published in 2021 and had a
cross-sectional design (Table 1). Two were conducted in the United States [32,36], two in
France [34,35], one in Japan [33] and one in Turkey [31]. In all studies but one [35], the au-
thors specified the main characteristics of the target population: in one study, patients with
chronic diseases were recruited from health clinics [32], while in three studies individuals
were enrolled from educational settings (i.e., students or educators) [31,33,36], and in one
study individuals attending homeless shelters were investigated [34]. About half the studies
enrolled a large number of participants (i.e., more than 1000) [31,33,35]. All studies explored
the intention to vaccinate against SARS-CoV-2. Quality was high in all cases except for one
article [35], in which a lack of justification for the sample size and comparability between
responders and non-responders were the main deficits (Supplementary Table S2).

3.1.2. Vaccination Status

The articles that investigated vaccination status were published from 2002 to 2020
(Table 2). The majority were conducted in the United States (n = 10) [37–39,41–45,47,48],
two in Europe (Italy and Spain) [49,51], two in Asia (South Korea and Malaysia) [40,50]
and one in Israel [46]. They mostly had a cross-sectional design (n = 10) [37,40,41,43,44,47–51],
while three were cohort studies (prospective or retrospective) [38,39,42,45] and one was a case–
control study [46]. The target populations were heterogeneous, comprising parents or care-
givers (n = 4) [42,45,46,48], pregnant women (n = 1) [49], healthcare workers (n = 2) [40,51], the
elderly (n = 3) [37,38,44], and patients with chronic conditions (n = 2) [39,41]. The remaining
three studies recruited adults [43,47,50], in one case only women [47]. Data were obtained
from people seeking medical care in six studies [39,42,45,47–49]. Ethnicity was specified in
two cases [47,50]. Six studies enrolled more than 1000 individuals [37,38,41,43,44,47], one
of which included more than 10,000 participants [43]. Seven articles considered a single
vaccination [40,41,44,47,48,50,51], five investigated two vaccines or more [37–39,43,49], and
in three cases the authors explored combined vaccinations [42,45,46]. As a result, influenza
vaccination was the most investigated (n = 11) [37–41,43,44,47,49–51] followed by pneumo-
coccal (n = 4) [37–39,43]. Other vaccines included were hexavalent [45], a combination of
hexavalent, measles, mumps and rubella (MMR), and pneumococcal [42], and diphtheria,
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tetanus and pertussis (DTPa) together with hepatitis B (HBV) and MMR [46], HPV [48]
and pertussis [49]. Quality was generally quite high apart from two cases [50,51] that
lacked a sample size justification and evidence of comparability between responders and
non-responders (Supplementary Table S2).
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Figure 1. PRISMA flow diagram of the review process. HL: health literacy. RCT: randomized
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Table 1. Characteristics of the studies on intention to vaccinate included in the systematic review.

First Author, Year Country Study
Design Target Population Vaccination Study

Quality

Aslantekin-Özçoban, 2021 Turkey CS Midwifery students (N = 1891) SARS-CoV-2 8

Arvanitis, 2021 USA CS
Older adults with one or more chronic diseases

recruited from a community of
academic clinics (N = 601)

SARS-CoV-2 8

Fukuda, 2021 Japan CS School, college and university educators
aged 20–60 years (N = 1000) SARS-CoV-2 9

Longchamps, 2021 France CS Homeless people aged ≥18 years recruited from
short and long-term homeless shelters (N = 235) SARS-CoV-2 7

Montagni, 2021 France CS Adults >18 years from the general population
enrolled from PBS (N = 1647) SARS-CoV-2 6

Patil, 2021 USA CS College students (N = 256) SARS-CoV-2 8

CS: Cross-sectional. HL: Health Literacy. US: United States. PBS: population-based study.
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Table 2. Characteristics of the studies on vaccination status included in the systematic review.

First Author, Year Country Study Design Target Population Vaccination Study
Quality

Scott, 2002 US Cross-sectional
Community-dwelling Medicare aged

≥65 years enrolled in a national
managed care organization (N = 2722)

Influenza,
pneumococcal 8

Howard, 2006 US Retrospective
cohort

Community-dwelling Medicare aged
≥65 years enrolled in a national

managed care organization (N = 3260)

Influenza,
pneumococcal 8

White, 2008 US Cross-sectional Individuals aged ≥16 years enrolled
from PBS (N = 18,100)

Influenza,
pneumococcal 8

Bennett, 2009 US Cross-sectional Individuals aged ≥65 years enrolled
from PBS (N = 2668) Influenza 9

Pati, 2010 US Prospective
cohort

Medicaid-eligible mothers recruited in
urban hospital (N = 506) Hexavalent 9

Amit Aharon, 2017 Israel Case-control Parents recruited from a health
registry (N = 731)

DTPa + HBV +
MMR 7

Moran, 2017 US Cross-sectional
Hispanic women aged between 21 and

50 years recruited in clinics and
community sites (N = 1565)

Influenza 7

Pati, 2017 US Prospective
cohort

Medicaid-eligible mothers recruited in
urban hospital (N = 693)

Hexavalent +
MMR +

pneumococcal
8

Widdice, 2018 US Cross-sectional

Caregivers enrolled at time of the third
dose vaccination recruited in pediatric

adolescent and family medicine
practices (N = 422)

HPV 8

Castro-Sánchez,
2018 Spain Cross-sectional Pregnant women recruited in

maternity wards (N = 119)
Influenza,
pertussis 9

Song, 2018 South
Korea Cross-sectional Adult North Korean defectors (N = 399) Influenza 6

O’Conor, 2019 US Prospective
cohort

Adults with COPD recruited in a
community clinic (N = 388)

Influenza,
pneumococcal 8

Rafferty, 2019 US Cross-sectional Adult diabetic patients (N = 4397) Influenza 8
Omar, 2020 Malaysia Cross-sectional Healthcare workers (N = 775) Influenza 10

Lorini, 2020 a Italy Cross-sectional Healthcare workers (N = 711) Influenza 6
a This study combined questions on vaccination status and intention in a single outcome. DPTa: diphtheria, tetanus,
pertussis. HBV: hepatitis B. HPV: human papillomavirus. MMR: measles, mumps, rubella. PBS: population-based
study. COPD: chronic obstructive pulmonary disease.

3.2. Association between HL and Vaccination Behavior
3.2.1. Intention to Vaccinate

HL was assessed using self-reported comprehension items in all but one study [31,33–36],
which used a tool with reading comprehension and numeracy items (i.e., Newest Vital
Sign) [32]. The HL level was then used in the analysis as a mean score in two cases [31,33],
was categorized into two classes in two studies [35,36] or into three classes in the remaining
study [32] (Table 3). The intention to be vaccinated was generally explored with one
question on attitude and willingness to receive the COVID-19 vaccine [33–36], and was
expressed as a scale in half the studies [31–33] or as a categorization in the remaining three
articles [34–36]. Accordingly, three studies performed multivariable linear regressions or
ANOVA [31–33], while the other three used logistic regression or its extension [34–36].
Results were inconsistent: HL seemed not to influence the intention to be vaccinated in
three cases [31,32,36], whereas a significant association was found in two articles [33,34],
with low HL levels predicting vaccine hesitancy in one case [34] and higher HL associated
with vaccination intention in the other [33]. Lastly, one study [35] recorded a significant
association between poor HL and vaccination intention, but only when comparing vaccine-
hesitant and pro-vaccination individuals. All studies but one [32] conducted multivariable
analyses; adjustment factors included were mainly socio-demographic characteristics.
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Table 3. Association between health literacy (HL) and vaccination intention against SARS-CoV-2.

Author,
Year

HL Vaccination Intention Statistical
Analysis Main Findings Adjustment

FactorsMeasurement
α Coding Measurement Coding

Aslantekin-
Özçoban,

2021

HLS-EU-
Q25 Continuous

Nine questions
investigating trust,

perceived
effectiveness, and

benefits of the
COVID-19
vaccination

Vaccination
attitude scale
(score: 0–5):
- low score:

negative attitude
- high score:

positive attitude

Multivariable
linear

regression

Non-significant
association

between HL and
vaccination attitude

(aβ = 0.027, p = 0.188)

Attitudes
towards

COVID-19
vaccine;

perception of
COVID-19

causes

Arvanitis,
2021 NVS

Three
categories:

- low
- marginal
- adequate

Two questions:
- “I trust that any
future coronavirus
vaccine will be safe

and effective”
- “I will be vaccinated
for the coronavirus as

soon as a vaccine
becomes available”

Vaccination
agreement scale

(score: 0–10):
- low score:

no agreement
- high score:

total agreement

ANOVA

Non-significant
association between
HL and vaccination
agreement (p = 0.06)

/

Fukuda,
2021

HLS-EU-
Q47 Continuous

One question
relating to the

timing of
vaccination

intention after
inoculation
availability

Vaccination
intention scale

(score: 1–5):
- low score:

will not inoculate
- high score:
immediately

Multivariable
linear

regression

Significant
association between

higher HL and
vaccination intention
(aβ = 0.021, p < 0.001)

Gender; age;
academic

background;
being under

care of
physician

Longchamps,
2021 HLQ

Two
categories:

- low
-

intermediate
or high

One question:
“If a vaccine

existed, would you be
willing to get
vaccinated?”

Two categories
of vaccination

intention:
- yes: not hesitant

- no or
I don’t know:

vaccine hesitant

Multivariable
logistic

regression

Significant
association between
intermediate/high

HL and vaccine
hesitancy

(aOR = 0.38,
95% CI: 0.21–0.68)

Gender; family
composition;

administrative
status

Montagni,
2021

5-item scale
developed

by the
French
Public
Health
Agency

Two
categories:

- bad
- good

One question:
“Would you be
willing to get

vaccinated against
coronavirus even if

the vaccine
has not yet been fully

proven effective?”

Three categories
of vaccination

intention:
- yes:

pro-vaccination
- I don’t know:

vaccine hesitant
- no:

anti-vaccination

Multinomial
logistic

regression

- Significant
association between
poor HL and being
vaccine hesitant vs.

pro-vaccination
(aRRR = 1.44, 95% CI:

1.04–2.00)
- Non-significant

association between
poor HL and being

anti-vaccination
vs. pro-vaccination

(aRRR = 1.25,
95% CI: 0.96–1.63)

Gender; being
regularly

vaccinated
against the flu;

having an
up-to-date

vaccination;
studying or

working in the
health domain,

capacity to
detect fake

news

Patil, 2021 SILS

Two
categories:

- low
- adequate

One question:
“How likely would

you be to get a
COVID-19 vaccine,

if available?”

Two categories
of vaccination

intention:
- very likely:

willing to
undergo

vaccination
- somewhat or

not likely:
vaccine hesitant

Multivariable
logistic

regression

Non-significant
association

between low HL
and likelihood

to vaccinate
(aOR = 0.88,

95% CI: 0.50–1.56)

Social network
size; gender;

race/ethnicity;
disability; first

generation
university

student status;
political

affiliation

aβ: adjusted beta coefficient. aOR: adjusted odds ratio. aRRR: adjusted relative risk ratio. ANOVA: analysis
of variance. CI: confidence interval. COVID-19: coronavirus disease 2019. α HL tool: HLQ: Health literacy
Questionnaire. HLS-EU-Q: European Health Literacy Survey Questionnaire. NVS: Newest Vital Sign. SILS: Single
Item Literacy Screener.

3.2.2. Vaccination Status

Among studies investigating influenza vaccination, the instruments used to mea-
sure HL were heterogeneous, but mostly used reading or numeracy comprehension it-
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ems [37–39,42–44,48–51] (Table 4). In just one case, the authors assessed HL using three
different tools [49]. HL was categorized into two or three levels in approximately half
the studies [37–39,41,47,50]. Influenza vaccine uptake was explored using one or more
self-reported questions in all studies but one, in which the immunization status was ex-
tracted from a registry [49]. The vaccination uptake was evaluated variously in the previous
year [39,41,43,44,50], in one or more specific periods [40,49,51], or across the whole life of
the individual [37,38], whereas Lorini et al. used a combination of questions on vaccination
status and intention to vaccinate [51]. Vaccination uptake was expressed as a binary variable
in almost all studies [37–41,43,44,47,49,50]. Results were contrasting: after adjusting mostly
for socio-demographic, health status and health habit factors, inadequate but not marginal HL
was strongly associated with vaccination refusal in the samples analyzed by Scott et al. [37]
and Howard et al. [38]; low HL levels seemed to positively influence vaccination uptake in
people aged less than 40 years and negatively influence it among people older than 65 years
in one case [43]; high HL levels were significantly associated with vaccine uptake in two
studies [44,50], whereas no relationship between HL and immunization status was obtained
in five analyses [39–41,47,51]. Lastly, the study that used different tools to investigate the
outcome found a significant association between high HL levels and vaccination uptake in
one case out of three [49], but the analyses were unadjusted.

As for pneumococcal vaccine, all but one study [43] used the short version of the Test of
Functional Health Literacy in Adults (S-TOFHLA) as the HL assessment tool, which groups
HL into two [39] or three categories [37,38]. The other article used the National Assessment
of Adult Literacy questionnaire. All studies investigated vaccination status with a self-
reported question, at least once in the entire life [37–39] or during the previous year [43].
The outcome was always dichotomized into yes or no, and all articles provided adjusted
estimates, using either logistic [37–39] or probit regression models [43]. No significant
relationship was reported between HL and vaccination status except in one case [37] in
which inadequate HL was associated with no vaccination uptake. Adjustment factors
comprised mainly socio-demographic variables and health conditions.

HPV vaccination status among girls was assessed in one study [48] in which the
authors used the Rapid Estimate of Adult Literacy in Medicine to categorize parents’ or
caregivers’ HL levels into three classes. The outcome was calculated as time to completion
of three out of four vaccine doses and was divided into four categories in relation to the
delay in completion: not delayed (≤12 months), delayed 12–24 months, delayed 24–36
months and delayed >36 months. A multinomial logistic regression analysis found no
association between any HL level and the delay in completion of HPV doses for any of
the interval times considered. The analysis was adjusted mainly for socio-demographic
characteristics of caregivers and the target population.

The current vaccination status of children for hexavalent vaccination was investigated
by Pati et al. [45], who used S-TOFHLA to classify the HL of mothers as ‘adequate’ or
‘inadequate or marginal’, whereas data on vaccination status were extracted from an
immunization registry. After adjustment mainly for the mothers’ socio-demographic
variables, HL did not seem to predict the decision of mothers to vaccinate their children at
three or seven months, according to multivariable logistic regression models.

Likewise, when exploring a similar population using the same HL tool several years later,
but investigating the combination of hexavalent vaccine, MMR and pneumococcal vaccine,
Pati et al. [42] did not find any relationship between maternal HL levels and the up-to-date
immunization status of their children at 24 months, according to a univariable analysis.

The combined DTPa, MMR and HBV vaccination status was considered by Amit
Aharon [46] using the Vaccine Health Literacy Scale to assess parents’ HL, calculating its
level as a continuous variable. With immunization data extracted from a registry, the au-
thors performed a path analysis and found a direct effect between parents’ communicative
HL and the completion of the childhood vaccination protocol by the age of two, as well as
an indirect effect between functional and critical HL and the same vaccination protocol.
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Table 4. Association between health literacy (HL) and vaccination status by vaccine type.

Author,
Year

HL Vaccination Status Statistical
Analysis Main Findings Adjustment

Factors βMeasurement α Coding Measurement Coding

Influenza

Scott, 2002 S-TOFHLA

Three
categories:

- inadequate
- marginal
- adequate

One SR
question:

having ever
received the
vaccination

Two
categories of
vaccination

status:
- yes
- no

Multivariable
logistic

regression

- Significant association between
inadequate HL and no vaccination
uptake (aOR = 1.4, 95% CI: 1.1–1.9)

- Non-significant association
between marginal HL and

no vaccination uptake
(aOR = 1.0, 95% CI: 0.7–1.4)

AGR, education, income,
physician visit (last 3

months), MMSE, chronic
condition, IADL limitation

Howard,
2006 S-TOHFLA

Three
categories:

- inadequate
- marginal
- adequate

One SR
question:

having ever
received the
vaccination

Two
categories of
vaccination

status:
- yes
- no

Multivariable
logistic

regression

- Significant association between
inadequate HL and vaccination
uptake (aOR = 0.76, p = 0.020)

- Non-significant association between
marginal HL and vaccination uptake

(aOR = 1.06, p = 0.707)

AGR, education, income,
tobacco consumption,

chronic conditions, area of
residence

White, 2008 NAAL Continuous

One SR
question:
having

received the
vaccination in the

previous year

Two
categories of
vaccination

status:
- yes
- no

Marginal
maximum
likelihood

probit
regression

- Adults aged <40 years: significant
association between higher HL and

vaccination uptake
(aβ = −0.07, p < 0.05)

- Adults aged 40–64 years:
non-significant association between
higher HL and vaccination uptake

(aβ = 0.01, p > 0.05)
- Adults aged >65 years: significant
association between higher HL and

vaccination uptake
(aβ = 0.17, p < 0.05)

AGR, health status,
poverty level, insurance
coverage, oral reading

fluency
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Table 4. Cont.

Author,
Year

HL Vaccination Status Statistical
Analysis Main Findings Adjustment

Factors βMeasurement α Coding Measurement Coding

Influenza

Bennett,
2009 NAAL Continuous

One SR
question:

having ever
received the
vaccination

Two
categories of
vaccination

status:
- yes
- no

Marginal
maximum
likelihood

probit
regression

Significant association between higher
HL and vaccination uptake

(aβ = 0.14, p < 0.05)

AGR, education, income,
US born

Moran, 2017 SBSQ

Two
categories:

- inadequate
- adequate

One SR
question:

frequency of
vaccination

against
influenza

Two categories of
frequency of
vaccination:

- almost always or
always: regularly

receiving vaccination
- never, rarely, or
sometimes: not

regularly receiving
vaccination

Multivariable
logistic

regression

Non-significant association between
adequate HL and regularly

receiving influenza vaccination
(aOR = 1.12, 95% CI: 0.88–1.43)

Country of birth,
educational level, annual

income, age, health
insurance, health state,
fatalism, acculturation,
years lived in the US,

religiosity, confidence in
the vaccine safety

Castro-
Sánchez,

2018

SAHLSA-50 Continuous Immunization
status

extracted from
the

vaccination
registry

Two categories of
vaccination status:

- received the
vaccination during

pregnancy
- did not receive the
vaccination during

pregnancy

Mann–Whitney
U test

Significant association between higher
HL and vaccination uptake

(p = 0.019)

/NVS Continuous Mann–Whitney
U test

Non-significant association between
higher HL and vaccination uptake

(p = 0.320)

SILS Continuous Mann–Whitney
U test

Non-significant association between
higher HL and vaccination uptake

(p = 0.942)

Song, 2018 S-KHLS

Three
categories:

- low
- intermediate

- high

One SR
question:
having

received the
vaccination in the

previous two
years

Two categories of
vaccination status:

- yes
- no

Multivariable
logistic

regression

- Significant association between
intermediate HL and
vaccination uptake

(aOR = 2.44, 95% CI: 1.19–5.00)
- Significant association between high

HL and vaccination uptake
(aOR = 2.10, 95% CI: 1.02–4.35)

Age, gender, marital status,
duration of stay in other

countries before entry,
duration of stay in the

Republic of Korea
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Table 4. Cont.

Author,
Year

HL Vaccination Status Statistical
Analysis Main Findings Adjustment

Factors βMeasurement α Coding Measurement Coding

Influenza

O’Conor,
2019 S-TOFHLA

Two
categories:
- limited

- adequate

One SR question:
having received

the vaccination in
the previous year

Two categories of
vaccination status:

- yes
- no

GEE model for
repeated

measurements

Non-significant association between
adequate HL and

vaccination uptake
(aOR =0.85, 95% CI: 0.62–1.18)

AGR, income, number of
comorbidities, severity of

COPD

Rafferty,
2019 BRFSS

Two
categories:

- not low- low

One SR question:
having received

the vaccination in
the previous year

Two categories of
vaccination status:

- yes
- no

Multivariable
logistic

regression

Non-significant association between
low HL and vaccination uptake
(aOR = 0.98, 95% CI: 0.74–1.29)

AGR, education,
household income, health

status

Omar, 2020 FCCHL Continuous

One SR
question:

“Did you have an
influenza

vaccination
between

November 2016
and October

2017?”

Two categories of
vaccination status:

- yes
- no

Multivariable
logistic

regression

Non-significant association between
higher HL and vaccination uptake:

- functional HL:
aOR = 1.04, 95% CI: 0.79–1.37

- critical HL:
aOR = 1.08, 95% CI: 0.76–1.53

- communicative HL:
aOR = 0.98, 95% CI: 0.65–1.45

AGR, religion, education,
job category, department,
income, chronic disease,

marital
status, smoking status, and
living with person at high
risk of getting influenza

complications, knowledge,
behavioral, HL variables

Lorini, 2020 IMETER Continuous

Three SR
questions:

having
received the

vaccination in
2016–2017, in

2017–2018, and
intention to
vaccinate in
2018–2019

Three categories of
vaccination behavior:

- always get
vaccinated

- vaccinated at least
once in the previous
years or intended to

vaccinate (sometimes)
- never vaccinated

and did not intend to
vaccinate (never)

Multinomial
logistic

regression

- Non-significant association
between higher HL and

vaccination behavior
(sometimes vs. never:

aRRR = 0.99, 95% CI: 0.97-1-01)
- Non-significant association

between higher HL and
vaccination behavior

(always vs. never:
aRRR = 0.98, 95% CI: 0.95–1.01)

Gender, age,
mother language
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Table 4. Cont.

Author,
Year

HL Vaccination Status Statistical
Analysis Main Findings Adjustment

Factors βMeasurement α Coding Measurement Coding

Pneumococcal

Scott, 2002 S-TOFHLA

Three
categories:

- inadequate
- marginal
- adequate

One SR
question:

having ever
received the
vaccination

Two categories of
vaccination status:

- yes
- no

Multivariable
logistic

regression

- Significant association between
inadequate HL and no

vaccination uptake
(aOR = 1.3, 95% CI: 1.1–1.7)

- Non-significant association
between marginal HL and no

vaccination uptake
(aOR = 1.2, 95% CI: 0.9–1.7)

AGR, education, income,
physician visit (last 3

months), MMSE, chronic
condition, IADL limitation

Howard,
2006 S-TOFHLA

Three
categories:

- inadequate
- marginal
- adequate

One SR
question:

having ever
received the
vaccination

Two categories of
vaccination status:

- yes
- no

Multivariable
logistic

regression

- Non-significant association between
inadequate HL and
vaccination uptake

(aOR = 0.85, p = 0.114)
- Non-significant association between

marginal HL and
vaccination uptake

(aOR = 0.91, p = 0.445)

AGR, education, income,
tobacco consumption,

chronic conditions, area of
residence

White, 2008 NAAL Continuous

One SR
question:
having

received the
vaccination

in the
previous year

Two categories of
vaccination status:

- yes
- no

Marginal
maximum
likelihood

probit
regression

Non-significant association
between higher HL and

vaccination uptake
(aβ = −0.01, p > 0.05)

AGR, health status,
poverty level, insurance
coverage, oral reading

fluency

O’Conor,
2019 S-TOFHLA

Two
categories:
- limited

- adequate

One SR
question:

having ever
received the
vaccination

Two categories of
vaccination status:

- yes
- no

GEE
models for
repeated

measurements

Non-significant association between
adequate HL and

vaccination uptake
(aOR = 1.01, 95% CI: 0.64–1.60)

AGR, income, number of
comorbidities, severity of

COPD
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Table 4. Cont.

Author,
Year

HL Vaccination Status Statistical
Analysis Main Findings Adjustment

Factors βMeasurement α Coding Measurement Coding

HPV

Widdice,
2018 REALM

Three
categories of

HL grade
equivalent:
- 6th grade

or below
(very low)
- 7th to 8th
grade (low)

- high school

One SR
question:
time to

completion of
three doses

(days
between

the first and
third dose)

Four categories of
time to

completion of
vaccination cycle:

- not delayed
(≤12 months)

- delayed
(12–24 months)

- delayed
(24–36 months)

- delayed
(>36 months)

Multinomial
logistic

regression

- Non-significant association
between very low HL and

delayed completion of
vaccination cycle

- Non-significant association
between low HL and

delayed completion of
vaccination cycle

Race, caregiver education,
adolescent insurance, gap
in adolescent insurance

since HPV dose, number of
parents in household,
parents’ marital status,

adolescent health visits in
the previous year,

appointment availability,
caregiver ability to obtain
timely appointments for

adolescent’s medical care,
ability to get through on the

telephone

Hexavalent

Pati, 2010 S-TOFHLA

Two
categories:

- inadequate or
marginal

- adequate

Immunization
status

extracted from
vaccination

registry

Two categories for
up-to-date
vaccination

status
at 3 and 7 months:

- yes
- no

Multivariable
logistic

regression

Non-significant association
between higher maternal HL

and child’s up-to-date
immunization status:

- 3 months (aOR = 1.08, 95% CI:
0.67–1.76)

- 7 months (aOR = 0.92, 95% CI:
0.57–1.48)

Maternal race/ethnicity,
age, education, receiving

antenatal care, participation
in WIC program, marital

status, location of the
infant’s health care facility,

vaccination status at the age
of 3 months (for 7 months

model only)
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Table 4. Cont.

Author,
Year

HL Vaccination Status Statistical
Analysis Main Findings Adjustment

Factors βMeasurement α Coding Measurement Coding

Hexavalent + MMR + Pneumococcal

Pati, 2017 S-TOFHLA

Two
categories:

- inadequate or
marginal

- adequate

Immunization
status

extracted from
vaccination

registry

Two categories for
up-to-date

vaccination status at
24 months:

- yes
- no

Chi-square
test

Non-significant association between
maternal HL and child’s up-to-date
immunization status at 24 months

/

DTPa + MMR + HBV

Amit
Aharon,

2017
VHLS Continuous

Immunization
status

extracted from
vaccination

registry

Completion of
vaccination

protocol
at 2 years:

- yes
- no

Path
analysis

- Significant association between
higher communicative HL and

completion of vaccination protocol at
2 years (β = 0.06, p < 0.05)

- Functional HL and critical HL had
an indirect effect, mediated through
other variables, on completion of the

vaccination protocol at 2 years

NA

Pertussis

Castro-
Sánchez,

2018

SAHLSA-50 Continuous Immunization
status

extracted from
vaccination

registry

Two categories of
vaccination status:

- received the
vaccination

during pregnancy
- did not receive the
vaccination during

pregnancy

Mann–Whitney
U test

Significant association between higher
HL and vaccination uptake

(p < 0.05) /

NVS Continuous Mann–Whitney
U test

Non-significant association between
higher HL and vaccination uptake

(p > 0.05)

SILS Continuous Mann–Whitney
U test

Non-significant association between
higher HL and vaccination uptake

(p > 0.05)

aβ: adjusted beta coefficient. aOR: adjusted odds ratio. aRRR: adjusted relative risk ratio. CI: confidence interval. GEE: generalized estimating equation. DPTa: diphtheria, tetanus,
pertussis. HBV: hepatitis B. HPV: human papillomavirus. MMR: measles, mumps, rubella. SR: self-reported. α HL tool: TOFHLA: Test of Functional Health Literacy in Adults.
NAAL: National Assessment of Adult Literacy. VHLS: Vaccine Health Literacy Scale. SBSQ: Set of Brief Screening Questions. REALM: Rapid Estimate of Adult Literacy in Medicine.
SAHLSA: Short Assessment of Health Literacy for Spanish Adults. NVS: Newest Vital Sign. FCCHL: Functional Communicative Critical Health Literacy. IMETER: Italian Medical Term
Recognition Test. BRFSS: Behavioral Risk Factor Surveillance System. S-KHLS: Korean Health Literacy Scale. β Adjustment factors: AGR: Age, gender, race. COPD: Chronic obstructive
pulmonary disease. MMSE: Mini Mental State Examination. IADL: Instrumental activities of daily living. WIC: Women, Infants, and Children.
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Lastly, none of the three HL tools used by Castro-Sanchez et al. [49] detected any
difference in the mean HL value of new mothers and pertussis vaccination received during
pregnancy, according to a univariable analysis.

4. Discussion

The COVID-19 pandemic has rekindled interest in the importance of the population’s
adherence to immunization programs and, consequently, the need to identify factors as-
sociated with vaccination uptake [52]. Among such factors, we investigated HL, which
is broadly considered a social determinant of health [21,53,54] and a driver of healthy
behavior [22,55], but we did not find conclusive evidence of its influence on the vaccination
decision-making process. Because vaccination intention does not always reflect real behav-
ior, and predictors might differ between the two aspects [56,57], we distinguished intention
to vaccinate from vaccination status. However, in line with the mixed evidence provided by
a previous review [23], our findings were largely inconsistent for both outcomes, probably
due to the high degree of heterogeneity in the methods used. The issue of the multitude
of tools commonly used to quantify HL [58], and accordingly the different domains ex-
plored [59], is widely discussed in the literature. In our review, we also found that different
tools were used by researchers, and only some measured the individual’s capacity to read
and understand actual material, minimizing the risk of an inaccurate self-assessment [17].
In this context, the development of a comprehensive instrument for HL evaluation is surely
a challenge, but it would definitely enable a more precise estimation of the magnitude of the
problem and a better comparison of evidence, even though HL remains strongly connected
with cultural and social aspects that make it difficult to isolate this concept [17]. There
are similar concerns about the measurement of outcomes, as recently demonstrated in a
review that found different rates of vaccination acceptance according to the scale used to
quantify COVID-19 vaccination intention [1]. The high degree of variability in the definition
of vaccination status, which includes being up-to-date with vaccinations in the last few
years, undergoing vaccination at least once over the individual’s entire life, or delaying
the completion of a vaccination cycle, was also a concern. In addition, the cross-sectional
design adopted in most studies complicates the causal interpretation of the findings [23].
For these reasons, to help clarify the role of HL in the vaccination decision-making process,
future research on the topic should devise a longitudinal approach with a standardized
methodology for the definition and measurement of both exposure and outcomes [23].

Apart from these general methodological considerations, the studies we found on
intention to vaccinate focused exclusively on COVID-19 vaccines, probably because re-
searchers wanted to investigate perceptions and intentions regarding newly developed
vaccines administered during an out-of-the-ordinary campaign [60]. Our results suggest
that factors other than HL are likely to explain people’s beliefs and intentions towards
COVID-19 vaccines [31,32], such as trust in the government and institutions [32]. For this
reason, communication strategies aimed at increasing public confidence in health authori-
ties and helping people understand why recommended measures are useful to them and
their community may be the most effective in promoting COVID-19 vaccine acceptance [61].
However, given the emergency context in which these surveys were conducted, more stud-
ies are needed to clarify the role of HL in the intention to vaccinate against SARS-CoV-2,
but also against other diseases, particularly as, in the latter case, we were unable to find any
relevant studies. In addition, to avoid polarizing the discussion around vaccines [60], future
studies should differentiate between those who are hesitant and those who are openly
against vaccination, as the determinants of the intention to vaccinate may be different in
these two subgroups [62–64].

Besides the individual determinants that play a role in vaccination intention [65], a
few factors may be critical in the actual administration of the injection [66], such as the
availability and proximity of vaccination centers [66], the ease with which an appointment
can be made [12], or the funding/reimbursement scheme [67]. In our review, the articles that
investigated vaccination status mostly explored the determinants of influenza vaccination,
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probably because it is broadly recommended for the general population, there is an annual
immunization program that struggles to reaches the desired coverage threshold, and there
are huge variations in the uptake rates according to age and ethnicity [68]. Notably, the
fact that a weak but positive association between HL and influenza vaccination uptake was
mostly found in individuals aged more than 65 years [37,38,43,44,50] may be explained by
the increased vulnerability of this age group to severe influenza outcomes, a factor often
mentioned in the routine promotion campaigns that may encourage literate individuals to
adhere to the recommended vaccination program [69]. In addition, the annual publicity
for influenza vaccination delivery programs may promote vaccination uptake, which is
different to what happens for pneumococcal vaccination, where there are less-widespread
campaigns and the population’s perceived risk is particularly low [67]. As for the few
studies focusing on pediatric and adolescent vaccinations, since we did not find consistent
association between vaccination status and parents’ HL [42,45,46,48], more studies should
be undertaken to investigate what influences vaccination uptake, especially considering that
vaccine hesitancy in parents has contributed to the recent increase in vaccine-preventable
disease outbreaks registered worldwide over recent years [9,70,71]. Furthermore, given
that poor communication with parents was likely responsible for the association between
vaccination rejection and a high level of education [49], increased attention should be given
to communication strategies targeted to this particular group [72]. Specifically, tailored
instruments and informative content that takes into account opinions, feelings and gaps in
knowledge of the different vaccinations should be devised [73].

This study has some strengths and limitations. Firstly, we included observational
studies that provided a general assessment of HL or that investigated all aspects of HL,
excluding articles that analyzed only specific sub-domains. Nevertheless, given that we
included articles that measured HL through validated and widely implemented tools, the
resulting HL estimates can be considered reliable in relation to the multifaceted nature
of the concept. Secondly, since our focus was HL generally, we excluded articles that
investigated specific HL (e.g., cancer literacy, oral literacy). The other limitations are mostly
related to the primary studies included in this review. Heterogeneity in the coding and
measurement of HL and outcomes was found, largely limiting the opportunity to provide
a quantitative synthesis. In addition, since our results are mostly based on self-reported
outcomes, social desirability bias could affect the accuracy of our conclusions. Furthermore,
since most studies were from the United States, and several of them analyzed specific
subgroups, further research should be conducted both at the regional and national level to
improve the generalizability of the findings. Nevertheless, to the best of our knowledge,
this is the first review to perform an up-to-date systematic collection of evidence on the
topic, expanding the findings provided in a previous review [23]. As a result, we were able
to include information on COVID-19 vaccination. In addition, we were able to synthesize
evidence on two different aspects of the vaccination decision-making process, namely,
intention to vaccinate and vaccination status.

5. Conclusions

This review summarizes the current evidence on HL and intention to vaccinate and
vaccination status. Despite some weak but positive results for influenza vaccination uptake
in individuals aged more than 65 years, the relationship between HL and vaccination
behavior remains scarcely supported by evidence. Differences in the methods used may
explain the inconsistencies we found. Further research using a standardized approach is
needed to clarify the role of HL in the vaccination decision-making process.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/vaccines10111832/s1, Table S1: Search strategies used in the
systematic review; Table S2: Quality assessment of the articles included in the systematic review
according to the Newcastle-Ottawa scale for cohort and case–control studies and its adapted version
for cross-sectional studies.
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31. Aslantekin-özçoban, F.; Uluşen, M.; Yalnız-dilcen, H.; Çilesiz, E. Are midwifery students ready for the COVID-19 vaccine?
The decision to vaccinate and affecting factors. Hum. Vaccin. Immunother. 2021, 17, 4896–4903. [CrossRef] [PubMed]

32. Arvanitis, M.; Opsasnick, L.; Conor, R.O.; Curtis, L.M.; Vuyyuru, C.; Yoshino, J.; Bailey, S.C.; Jean-jacques, M.; Wolf, M.S. Factors
associated with COVID-19 vaccine trust and hesitancy among adults with chronic conditions. Prev. Med. Rep. 2021, 24, 101484.
[CrossRef]

33. Fukuda, Y.; Ando, S.; Fukuda, K. Knowledge and preventive actions toward COVID-19, vaccination intent, and health literacy
among educators in Japan: An online survey. PLoS ONE 2021, 16, e0257552. [CrossRef]

34. Longchamps, C.; Ducarroz, S.; Crouzet, L.; Vignier, N.; Pourtau, L.; Allaire, C.; Colleville, A.C. COVID-19 vaccine hesitancy
among persons living in homeless shelters in France. Vaccine 2021, 39, 3315–3318. [CrossRef]

35. Montagni, I.; Mebarki, A.; Texier, N.; Schück, S.; Tzourio, C. Acceptance of a COVID-19 vaccine is associated with ability to detect
fake news and health literacy. J. Public Health 2021, 43, 695–702. [CrossRef]

36. Patil, U.; Kostareva, U.; Hadley, M.; Manganello, J.A.; Okan, O.; Dadaczynski, K.; Massey, P.M.; Agner, J.; Sentell, T. Health
Literacy, Digital Health Literacy, and COVID-19 Pandemic Attitudes and Behaviors in U. S. College Students: Implications for
Interventions. Int. J. Environ. Res. Public Health 2021, 18, 3301. [CrossRef]

37. Scott, T.L.; Gazmararian, J.A.; Williams, M.V.; Baker, D.W. Health literacy and preventive health care use among medicare
enrollees in a managed care organization. Med. Care 2002, 40, 395–404. [CrossRef]

38. Howard, D.H.; Sentell, T.; Gazmararian, J.A.; Florida, S. Impact of Health Literacy on Socioeconomic and Racial Differences in
Health in an Elderly Population. J. Gen. Intern. Med. 2006, 21, 857–861. [CrossRef] [PubMed]

39. O’Conor, R.; Muellers, K.; Arvanitis, M.; Vicencio, D.P.; Wolf, M.S.; Wisnivesky, J.P.; Federman, A.D. Effects of health literacy and
cognitive abilities on COPD self-management behaviors: A prospective cohort study. Respir. Med. 2019, 160, 105630. [CrossRef]
[PubMed]

40. Omar, R.; Said, M.A.; Mohammadi, N.A. Factors Associated with Influenza Vaccination Uptake among Healthcare Worker in
Tertiary Hospitals in Perak, Malaysia. ASM Sci. J. 2020, 13, 130–141. [CrossRef]

41. Rafferty, A.P.; Winterbauer, N.L.; Luo, H.; Bell, R.A.; Little, N.R.G. Diabetes Self-Care and Clinical Care Among Adults With Low
Health Literacy. J. Public Health Manag. Pract. 2019, 27, 144–153. [CrossRef]

42. Pati, S.; Huang, J.; Wong, A.; Baba, Z.; Ostapenko, S.; Fiks, A.G.; Cnaan, A. Do changes in socio-demographic characteristics
impact up-to-date immunization status between 3 and 24 months of age? A prospective study among an inner-city birth cohort in
the United States. Hum. Vaccin. Immunother. 2017, 13, 1141–1148. [CrossRef]

43. White, S.; Chen, J.; Atchison, R. Relationship of Preventive Health Practices and Health Literacy: A National Study. Am. J. Health
Behav. 2008, 32, 227–242. [CrossRef]

http://doi.org/10.1097/PHH.0000000000001324
https://www.cdc.gov/healthliteracy/learn/index.html#
https://www.cdc.gov/healthliteracy/learn/index.html#
http://doi.org/10.7326/0003-4819-155-2-201107190-00005
http://doi.org/10.1016/j.ypmed.2021.106927
http://doi.org/10.1080/21645515.2017.1392423
http://doi.org/10.4161/hv.29603
http://doi.org/10.1080/10810730.2013.829892
http://doi.org/10.1007/s11606-015-3288-4
http://www.ncbi.nlm.nih.gov/pubmed/25917656
http://doi.org/10.1371/journal.pmed.1000100
http://www.ncbi.nlm.nih.gov/pubmed/19621070
http://doi.org/10.1186/1471-2458-12-80
http://www.ncbi.nlm.nih.gov/pubmed/22276600
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://doi.org/10.1080/21645515.2021.2003648
http://www.ncbi.nlm.nih.gov/pubmed/34908515
http://doi.org/10.1016/j.pmedr.2021.101484
http://doi.org/10.1371/journal.pone.0257552
http://doi.org/10.1016/j.vaccine.2021.05.012
http://doi.org/10.1093/pubmed/fdab028
http://doi.org/10.3390/ijerph18063301
http://doi.org/10.1097/00005650-200205000-00005
http://doi.org/10.1111/j.1525-1497.2006.00530.x
http://www.ncbi.nlm.nih.gov/pubmed/16881947
http://doi.org/10.1016/j.rmed.2019.02.006
http://www.ncbi.nlm.nih.gov/pubmed/30850277
http://doi.org/10.1111/irv.12545
http://doi.org/10.1097/PHH.0000000000001050
http://doi.org/10.1080/21645515.2016.1261771
http://doi.org/10.5993/AJHB.32.3.1


Vaccines 2022, 10, 1832 18 of 19

44. Bennett, I.M. The Contribution of Health Literacy to Disparities in Self-Rated Health Status and Preventive Health Behaviors in
Older Adults. Ann. Fam. Med. 2009, 7, 204–211. [CrossRef]

45. Pati, S.; Feemster, K.A.; Mohamad, Z. Maternal Health Literacy and Late Initiation of Immunizations among an Inner-City Birth
Cohort. Matern. Child Health J. 2010, 15, 386–394. [CrossRef]

46. Amit, A.; Nehama, H.; Rishpon, S.; Baron-epel, O. Patient Education and Counseling Parents with high levels of communicative
and critical health literacy are less likely to vaccinate their children. Patient Educ. Couns. 2017, 100, 768–775. [CrossRef]

47. Moran, M.B.; Chatterjee, S.J.; Frank, L.B.; Murphy, S.T.; Zhao, N.; Chen, N.; Ball-Rokeach, S. Individual, Cultural and Structural
Predictors of Vaccine Safety Confidence and Influenza Vaccination Among Hispanic Female Subgroups. J. Immigr. Minority Health
2017, 19, 790–800. [CrossRef]

48. Widdice, L.E.; Hoagland, R.; Callahan, S.T.; Kahn, J.A.; Harrison, C.J.; Pahud, B.A.; Frey, S.E.; Berry, A.A.; Kotloff, K.L.;
Edwards, K.M.; et al. Caregiver and adolescent factors associated with delayed completion of the three-dose human papillo-
mavirus vaccination series. Vaccine 2018, 36, 1491–1499. [CrossRef] [PubMed]

49. Castro-sánchez, E.; Vila-candel, R.; Soriano-vidal, F.J.; Navarro-illana, E.; Díez-domingo, J. Influence of health literacy on acceptance of
influenza and pertussis vaccinations: A cross-sectional study among Spanish pregnant women. BMJ Open 2018, 8, e022132. [CrossRef]
[PubMed]

50. Song, I.G.; Lee, H.; Yi, J.; Kim, M.S.; Kawachi, I.; Park, M. Health literacy and use of preventive health services among North
Korean defectors in the Republic of Korea. PLoS ONE 2018, 13, e0195964. [CrossRef]

51. Lorini, C.; Collini, F.; Gasparini, F.; Paolini, D.; Grazzini, M.; Ierardi, F.; Galletti, G.; Zanobini, P.; Gemmi, F.; Bonaccorsi, G. Health
Literacy, Vaccine Confidence and Influenza Vaccination Uptake among Nursing Home Staff: A Cross-Sectional Study Conducted
in Tuscany. Vaccines 2020, 8, 154. [CrossRef] [PubMed]

52. European Centre for Disease Prevention and Control Facilitating COVID-19 Vaccination Acceptance and Uptake in the EU/EEA; Stock.
ECDC: Stockholm, Sweden, 2021.

53. Baker, D.W.; Gazmararian, J.A.; Williams, M.V.; Scott, T.; Parker, R.M.; Green, D.; Ren, J.; Peel, J. Functional health literacy and
the risk of hospital admission among Medicare managed care enrollees. Am. J. Public Health 2002, 92, 1278–1283. [CrossRef]
[PubMed]

54. Bostock, S.; Steptoe, A. Association between low functional health literacy and mortality in older adults: Longitudinal cohort
study. BMJ 2012, 344, e1602. [CrossRef]

55. Sentell, T.; Braun, K.L.; Davis, J.; Davis, T. Health literacy and meeting breast and cervical cancer screening guidelines among
Asians and whites in California. Springerplus 2015, 4, 432. [CrossRef]

56. Dai, H.; Saccardo, S.; Han, M.A.; Roh, L.; Raja, N.; Vangala, S.; Modi, H.; Pandya, S.; Sloyan, M.; Croymans, D.M. Behavioural
nudges increase COVID-19 vaccinations. Nature 2021, 597, 404–409. [CrossRef]

57. Sheeran, P. Intention—Behavior Relations: A Conceptual and Empirical Review European Review of Social Psychology. Eur. Rev.
Soc. Psychol. 2011, 12, 1–36. [CrossRef]

58. Osborne, R.H.; Cheng, C.C.; Nolte, S.; Elmer, S.; Besancon, S.; Budhathoki, S.S.; Debussche, X.; Dias, S.; Kolar, P.; Loureiro, M.I.;
et al. Health literacy measurement: Embracing based approach diversity in a strengths- to promote health and equity, and avoid
epistemic injustice. BMJ Glob. Health 2022, 7, e009623. [CrossRef]

59. Altin, S.V.; Finke, I.; Kautz-Freimuth, S.; Stock, S. The evolution of health literacy assessment tools: A systematic review. BMC
Public Health 2014, 14, 1207. [CrossRef] [PubMed]

60. Ndwandwe, D.; Wiysonge, C.S. COVID-19 vaccines. Curr. Opin. Immunol. 2021, 71, 111–116. [CrossRef] [PubMed]
61. Thornton, J. COVID-19: Trust in government and other people linked with lower infection rate and higher vaccination uptake.

BMJ 2022, 376, o292. [CrossRef] [PubMed]
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