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ABSTRACT
To address vaccine hesitancy, specific self-rated tools have been developed to assess vaccine literacy (VL) 
related to COVID-19, including additional variables, such as beliefs, behavior, and willingness to be 
vaccinated. To explore the recent literature a search was performed selecting articles published between 
January 2020 and October 2022: 26 papers were identified using these tools in the context of COVID-19. 
Descriptive analysis showed that the levels of VL observed in the studies were generally in agreement, 
with functional VL score often lower than the interactive-critical dimension, as if the latter was stimulated 
by the COVID-19-related infodemic. Factors associated with VL included vaccination status, age, educa
tional level, and, possibly, gender. Effective communication based on VL when promoting vaccination is 
critical to sustaining immunization against COVID-19 and other communicable diseases. The VL scales 
developed to date have shown good consistency. However, further research is needed to improve these 
tools and develop new ones.
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Introduction

Health literacy (HL) relates to the ability to meet the complex 
demands of health: it entails people’s knowledge, motivation, 
and competence to find, understand and use health informa
tion to make decisions on healthcare, disease prevention, and 
health promotion.1 It can be considered a tool for people’s 
empowerment.2 Limited HL has been independently asso
ciated with poor use of health services and outcomes, and it 
is a major source of economic inefficiency.3–5 On the contrary, 
high levels of HL can facilitate communication between 
healthcare professionals and the public,6,7 which is critical in 
terms of vaccination adherence because people with low HL 
and perceived distrust of the health care system are more 
reluctant to be vaccinated.8,9

Although active immunization has proven to be effective in 
controlling several vaccine-preventable diseases, vaccination 
coverage has remained steady or even decreased in the past 
few years, while vaccine hesitancy has emerged, resulting in a 
refusal or delay in vaccine acceptance, including COVID-19 
vaccines, at least in specific segments of the population.10–12 

Such behavior results from a complex decision-making pro
cess, that is influenced by different factors summarized into 
the so-called “3 Cs” model, including the domains of compla
cency, confidence, and convenience, that has been evolving 
recently into the “4 Cs” and “5c” models, comprising addi
tional domains of calculation and collective responsibility.13,14 

Limited HL is considered a component of the convenience 
domain of vaccine hesitancy and a contributing factor to the 
low uptake of vaccines. Indeed, information about vaccines is 
complex, and its understanding requires certain literacy skills. 
Even when high proportions of the population have an 

adequate level of HL, many people report difficulties proces
sing information about vaccines.15 This is particularly relevant 
during times of crisis, such as the COVID-19 outbreak.16 

People with limited HL have also contributed generate and 
increase negative rumors on the media about vaccines and 
other interventions aimed at containing the spread of the 
pandemic, because of the lack of reliable knowledge of scien
tific references. This has contributed to unhealthy, nonsocial 
behaviors such as not wearing masks, not washing hands 
regularly, and avoiding SARS-CoV-2 vaccination.17,18

To address the issues related to vaccine hesitancy, the 
concept of “Vaccine Literacy” (VL) has been proposed,19 

based on the same idea of HL. VL is not simply knowledge 
about vaccines, but it entails motivation and competence to 
deal with information about immunization, disease preven
tion, and health promotion. VL has also been defined as 
“the ability to find, understand and judge immunization- 
related information to make appropriate immunization 
decisions,”15 or “a process of providing vaccine informa
tion, building communication, and increasing people’s 
engagement about vaccines.”20 Indeed, disease prevention 
and health promotion share many goals and there are 
overlaps between the two realms. The relevance of VL in 
the domain of disease prevention is obvious, as vaccination 
aims at preventing infectious diseases in individuals and 
within the population (herd immunity). In addition, it is 
also relevant to health promotion, as a process of empow
ering people to increase control over their health.21,22 VL 
helps people to recognize the reasons behind recommenda
tions and consider the outcomes of their possible actions. 
Thus, it is important for the public, but also for all 
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healthcare workers to be “vaccine literate” to understand 
the meanings and the effects linked to newer and older 
vaccines, when communicating the relevance of 
immunization.

Limited HL is associated with low adoption of preventive 
measures such as immunization,9,23 but, using different general 
HL measures, the association between HL and vaccine hesi
tancy, was shown to be inconsistent (positive or negative).24 

Therefore, the development of specific VL tools was undertaken 
to further advance the vaccination field and provide useful data 
to better understand the determinants of vaccine hesitancy 
regarding children’s and adults’ immunization. In particular, a 
self-rated tool has been proposed (HL Vaccines for adults in 
Italian – HLVa-IT)25 –later translated into English and called 
HLVa – aimed at measuring VL levels associated with adulthood 
vaccination. Based on the same construct, a measure has also 
been developed to assess specifically COVID-19 VL (from this 
point forward, COVID-19-VLS): this scale also includes other 
variables of relevance, such as opinions, attitudes, behaviors, and 
willingness to be vaccinated against SARS-CoV-2.26

HL and VL have received growing attention through 
research during the pandemic. Emerging literature has pro
posed different measures that explore public and individual 
attitudes and behaviors about COVID-19 and vaccine 
acceptance.27 Yet, the role of HL on outcomes is still 
controversial.28 In the context of COVID-19, assumptions 
have been made about the relevance of the mediating role of 
HL, for instance between distrust of the healthcare system and 
vaccine hesitancy.8 It has also been shown that a higher HL is 
associated with better health behaviors, and suggested that the 
effects of HL can be partially mediated through reduced per
ceived barriers to behavioral action.29 Conversely, according to 
others, there was no direct relationship between HL and 
COVID-19 vaccine acceptance, which was rather the outcome 
of positive attitudes toward general vaccination and self- 
efficacy.30

In light of these considerations, this paper aimed to review 
– among the large volume of publications on HL and 
COVID-19 - articles specifically assessing people’s VL skills 
using specific tools, as well as related determinants and out
comes, primarily the acceptance of the COVID-19 vaccines. 
In addition, we intended to potentially compare VL levels 
reported in the various studies, as well as their association 
with beliefs, attitudes, and behaviors toward COVID-19 vac
cines within the general and selected populations, and 
describe methods of validation of the tools used in local 
languages.

Methods

This review was conducted in two steps. Given the correlation 
between HL and VL, the first step involved a non-systematic 
exploratory search of the literature on the role of HL during 
the COVID-19 pandemic. For the second step, we conducted a 
scoping review according to Arksey and O’Malley’s five-stage 
scoping review framework,31 refined with the Joanna Briggs 
Institute methodology32 to identify and describe all VL assess
ment tools in the literature.

Research questions

The research questions addressed in this review were:

● “What are the VL levels in the population in the context 
of COVID-19?”

● “What are the determinants and outcomes of VL in the 
context of COVID-19?”

Search strategy

To capture all studies to contribute to a wide review, a 
search strategy on MEDLINE/Pubmed was built by using 
the following search string: “vaccine literacy” OR “vacci
nation literacy” OR “vaccination health literacy” OR “vac
cine health literacy.” Database searches were also 
conducted in five other databases (Embase, Web of 
Science, Cinahl, Scopus, and Psycinfo) using the following 
terms: “vaccine literacy” OR “vaccine health literacy.” The 
last search was completed on 31 October 2022. No other 
date limits were applied. Citations from selected articles 
were also reviewed for possible additional references and a 
supplementary manual search on Google search was 
conducted.

Inclusion and exclusion criteria

To be included in this review studies should have:

● described a tool/questionnaire that explicitly assessed VL;
● reported a VL score;
● reported at least one determinant or outcome of VL. For 

determinants, we considered any sociodemographic vari
ables that could influence the VL score. By outcomes, we 
considered any variable that can be influenced by the VL, 
particularly “attitudes,” and/or “behavior,” and/or 
“beliefs,” and/or knowledge” of participants about 
COVID-19, and/or their “vaccine acceptance,” or “vac
cine uptake,” or “willingness/intention to get vaccinated,” 
or “vaccine hesitancy.”

All electronic database search results were combined in 
Endnote, and duplicate records were removed. The Preferred 
Reporting Items for Systematic Reviews and Meta‐Analyses 
(PRISMA) flow diagram guidance was used to display studies 
that were identified by the database search and met the inclu
sion and exclusion criteria.

Data extraction and presentation of results

To answer the research questions, we created a data charting 
form with the following elements: Authors, year of publication, 
country of the study, study design, sample characteristics, 
assessment tool, VL scores, determinants, outcomes, other 
variables, and main findings and statistical methods used. 
Data extraction was performed by three reviewers, and find
ings were verified by other three reviewers.

We used information from the data charting form to 
describe and summarize the overall number of studies, years 
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of publication, countries where studies were conducted, and 
the focus and purpose of the studies. All vaccine literacy 
instruments were categorized according to their characteristics 
including their purpose, instrument design, and scoring 
method. This review was not intended to evaluate the quality 
of evidence from the selected publications (for example, using 
quality rating scales), which is not within the purposes of 
scoping studies.31

The results of studies that used VL tools of various and 
different nature have been analyzed and compared, also to 
describe the association between VL levels, determinants, and 
outcomes. A descriptive analysis was performed to summarize 
the data reported in the publications. Due to the marked 
variety of the studies in terms of demographics, methods, 
and results, a meta-analytical approach could not be applied. 
Anyway, additional analyses have been conducted to verify the 
homogeneity of population samples, as well as the difference 
and association between the aggregate results, in addition to 
their distribution and potential predictive value in identifying 
limited VL. In particular, chi-square, Grubb’s, Cochran’s Q, 
Begg’s, Shapiro-Wilk, Wilcoxon, Friedman, Spearman’s corre
lation, ROC curve have been used, considering 0.05 as alpha 
value. MedCalc (ver. 18.2.1)33 and NCSS 202234 statistical 
software were used for analysis.

Results

In total, 39 studies were selected, of which 26 were original 
publications (24 from bibliographic databases and two 
from Google Search) assessing VL about COVID-19 
through the use of specific VL tools – i.e. HLVa or 

COVID-19-VLS (Figure 1). The two publications retrieved 
from Google35,36 are in the Turkish language but were 
included because English abstracts were available, contain
ing data relevant to the objectives of the review. These 26 
VL papers were ultimately considered for review and 
reported in Table 1. The other 13 screened publications 
addressed the use of these same questionnaires to assess VL 
in situations other than COVID-19, as well as of other 
tools exploring VL about COVID-19 (Table 2).

The HLVa scale and COVID-19-VLS share the same psy
chometric construct (Table 3), including functional, interac
tive (otherwise known as communicative), and critical 
questions. HLVa includes 14 items (questions) (Annex 1), 
while in COVID-19-VLS there are 12 questions overall 
(Annex 2). Five functional and nine interactive-critical items 
are listed in the HLVa questionnaire, whereas in COVID-19- 
VLS they were reduced to four and eight, respectively, to avoid 
redundancy, merging questions that resulted repetitive during 
the validation process of HLVa.62 HLVa and COVID-19-VLS 
answers are rated on a forced 4-point Likert scale describing 
frequency: a mean (± SD) score is calculated (ranging from 1 to 
4), a higher value corresponding to a higher VL level. For both 
HLVa and COVID-19-VLS, a total VL score (i.e. the mean of 
the functional, interactive and critical subscales) can be 
reported, whereas many investigators prefer to describe func
tional and interactive-critical scores separately. The variables 
are treated as numerical data, like in prior studies where 
similar scales had been validated 70 and used in vaccination 
realms.60,64,71 Despite a cutoff not being identified so far, a 
‘limited’ VL score has been proposed corresponding to a 
value ≤ 2.50.26 Other Authors refer to the low tertile bound 

Figure 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram.
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of the locally observed scores as a limited VL identification 
threshold.52,57

HLVa was initially used and validated in 2019,62 while 
COVID-19-VLS was first utilized in mid-2020 when SARS- 
CoV-2 vaccines were being developed. Afterward, the scale 
was adapted to the second version in January 2021 (Annex 3), 
after the approval and deployment of the first vaccines, at 
the very start of the Italian vaccination campaign against 
SARS-CoV-2. 40 The validation studies have identified two 
distinguished latent components (factors) defining the con
struct, corresponding to the functional and interactive-cri
tical VL subscales, that explain quite high percentages of 
the total variance. Both scales allow comparisons between 
populations, as have been adapted and translated into var
ious languages, in addition to Italian62 and English,25 and 
administered in surveys carried out in different countries 
(Tables 1 and 4). The construct of the COVID-19 VLS, 
already validated in Italy,26 has been re-tested and validated 
in Thailand53 and Turkey36 - before administering it locally 
to assess COVID-19 VL in samples from resident popula
tions -, in addition to Croatia,47 Japan57 and South 
Africa.45 The tool has also been translated into seven fre
quently spoken dialects in South Africa.46

The HLVa scale was used In nine of the studies included 
for review. Yet, in some of these publications, the score was 
not calculated as per the original tool’s instructions:72 for 
example, in some surveys, a summative score was reported, 
rather than the mean score37,39,56 (Table 1). In other stu
dies, only a few questions derived and/or adapted from the 
HLVa scale were administered to the participants.50,54 In 
addition, this scale was translated into Chinese51 also add
ing two supplementary interactive items to the 14 original 
questions of the tool, and using a five-point instead of a 
four-point Likert scale for frequency. Thus, despite the 
relevance of these publications to the scientific community, 
only two articles using HLVa43,58 reported scores “compar
able” to other studies.

COVID-19-VLS was utilized in 17 studies. Actually, 
this tool was used in 18 studies, but two45,46 were con
ducted with different objectives on the same population 
sample, reporting the same results, and were therefore 
considered as a single study. In addition, in two surveys 
where COVID-19-VLS was used, the VL score was not 
calculated according to the original instructions,55 and/or 
the objectives were more focused on qualitative than 
quantitative aspects,42 thus they were not considered 
“comparable” to other studies, in terms of observed 
score. As a result, a total of 15 COVID-19-VLS studies 
have been selected for review, to be added to two HLVa 
studies (17 surveys in total).

HLVa and COVID-19-VLS scores, determinants, and 
outcomes

Table 4 and Figure 2 list the 17 studies comparable in terms of 
tool and scoring methods used, although they differ in terms of 
population sample size, demographic characteristics, and 
execution period. Table 4 does not include surveys adminis
tering questions and/or using rating methods other than those 
described in the instructions of the tools.72 In some of the 17 
surveys, participants were divided into sub-groups, as reported 
by the respective Authors, for a total of 22 study populations, 
which were significantly dissimilar in sample size, ranging 
from 154 to 14,466 (chi-square for homogeneity, p = .000). 
The total VL score was not reported in all studies, therefore 
it was considered preferable to describe the results of the two 
subscales separately. However, where the total VL score was 
not reported, it was computed using the data from the corre
sponding studies, as described in Table 4, to get a more 
comprehensive picture of the findings. Heterogeneity was sig
nificant in both functional and interactive-critical sub-scales 
(Q test p < .0001; I2>98%, for both subscales), while publica
tion bias was not (Begg’s test p = .523 and .732 for the func
tional and the interactive-critical subscale, respectively). An 
interactive critical subscale value was a low, significant outlier 
(Grubb’s, p = .026), which we decided not to remove from the 
analysis to be consistent with the descriptive purpose of the 
review, but pointing out where its exclusion could alter the 
significance. Actually, extremely low VL values had already 
been observed in other studies using the same tools.60

Comparing the aggregate data, the mean functional score 
was lower than the interactive-critical score (2.83 ± 0.25 and 
2.92 ± 0.42 respectively; median 2.87, and 2.95). This differ
ence was not significant (Wilcoxon, p = .1305), but it became 
marginally significant by removing the outlier (t-test p = .0502) 
(Table 4). There was no difference concerning the distribution 
in percentile, as one-third of both subscales scores were in the 
lower tertile (Figure 2). The correlation between the two sub
scales was not significant (Spearman, p = .724), even if it 
became significant (p = .001) by excluding the populations 
where the functional VL score was higher than the 
Interactive-critical one (Figure 3). This was not the case for 
the opposite, i.e. in the studies where the paired difference was 
in favor of the functional VL (p = .844), and remaining non 
significant even when removing the outlier (p = .166) 
(Figure 3).

The most frequently considered determinants were age, 
gender, educational level, occupational status, income, and 
information sources, followed by race/ethnicity, marital status, 
vaccination status, medicine consumption, testing positive for 
COVID-19, geographical region, religion, health insurance, 
consuming tobacco and/or alcohol, having been in self- 

Table 3. Constructs and items of VL scales used in the surveys; Items’ description is reported in Annex 1.

Subscales

Scales

HLVa COVID-19-VLS

Functional items 5 4
Interactive (communicative) items 5 8 

(interactive and critical items merged)Critical items 4
Total VL items 14 12
Other items included in the questionnaire None Opinions, attitudes, and behavior toward COVID-19 and other vaccines

10 L. R. BIASIO ET AL.
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isolation, and political affiliation. In most studies participants 
were asked to indicate the main sources of information, to 
evaluate what primarily influenced people’s understanding 
and opinions on coronavirus and vaccines.

Age was not reported uniformly across studies: while some 
Authors indicated the mean age (± SD), others reported parti
cipants’ frequencies according to different age classes. 
Participants were mostly between 30 and 50 years, with extremes 
of about 20 years (Saudi and Turkish nursing students),38,59 and 

70 years and older (Thai general population).49 Based on 21 
study populations for which the mean age of respondents was 
described, or information could be approximated from the 
calculation of the reported age classes frequencies, the mean 
has been estimated at 38.40 years (SD 10.16). Functional VL 
appeared to increase significantly depending on aging (weighted 
linear regression, p = .025); it was not the same for interactive- 
critical VL (p = .925) (Figure 4). Gender was rather balanced, 
although with a predominant proportion of female participants 

Figure 2. Functional and interactive-critical VL score means (CI 95%), and lower tertile distribution of 22 study populations using COVID-19-VLS or HLVa, and respective 
references; lower tertiles bounds (functional = 2.64, interactive-critical = 2.78,) are represented by dotted lines; arbitrary cutoff value is set at 2.50 (solid lines). Authors’ 
names and study populations are numbered and listed alphabetically on the left side of the graph; markers dimension reflects variability in the sample size of the 
studies.

Figure 3. Spearman’s correlation (CI 95%) between functional and interactive-critical VL (refer to Figure 2 for study numbering identification). The left-hand graph 
shows studies where functional scores observed exceed interactive critical scores; the graph on the right shows those reporting a paired difference in favor of 
interactive-critical VL.

12 L. R. BIASIO ET AL.



in some studies,43,53,56,59 and with three surveys enrolling only 
women.35,42,57

Most investigated outcomes were COVID-19 vaccine 
“acceptance,” sometimes called “uptake” - although the two 
terms could not be equivalent in specific situations73 -, and 
“vaccine hesitancy,” often assessed through the “5c” model 
vaccine behavior,74 the Vaccine Hesitancy Scale (VHS),75 or 
the “Vaccine Confidence Index” (VCI).39 Another frequent 
outcome was “willingness” or “intention to get vaccinated.” 
Even if vaccine intention does not necessarily equate to vaccine 
acceptance or uptake, it still represents a relevant variable, as it 
is demonstrated the association between higher hesitancy and 
lower uptake.76 Other relevant outcomes were about vaccine 
booster acceptance, in addition to a willingness to vaccinate 
children, opinions and attitudes toward COVID-19 and other 
vaccines (such as against influenza), perceived advantages of 
preventive measures recommended by the Governments, and 
intention to provide positive advice/counsel on vaccination 
against COVID-19.

Additional publications reviewed and related tools

Among the papers screened, HLVa was also used outside of the 
COVID-19 context (Table 2).

A face-to-face cross-sectional study was conducted in Italy 
to validate the tool (HLVa-IT) in people attending public 
health offices (mean age 63 years, females 66%): the mean 
functional VL score was 3.23, whereas the interactive and 
critical scores were 2.92 and 2.8, respectively.62 The study 
allowed the face and construct validation of the instrument, 
by associating the VL score with the objective measure of the 
participants’ vaccine knowledge.

Using the same tool, an online survey was carried out 
among nursing home workers in Tuscany:64 the mean value 
of the functional scale was 3.17, while the interactive-critical 
score was slightly higher (3.21). The higher values of both 

subscales observed in this study compared to other surveys 
may be related to the occupational status of respondents. It was 
also shown that the interactive-critical score was a significant 
positive predictor of participants’ use of official vaccination 
campaigns, healthcare professionals, and search engines, and a 
negative predictor of social media usage.

Aharon et al60 utilized the same scale adapted from the 
Ishikawa tool developed for chronic patients70 to assess VL 
in a population of parents about the intention to vaccinate 
their children. Contrary to expectations, among those who 
completed the vaccination schedule, the functional score 
(1.92), and the interactive (2.92) were lower than among 
those who did not complete it (1.94 and 3.22, respectively), 
showing that higher HL skills may be not predictive of vaccine 
acceptance (p < .05), as also confirmed by others using the 
same scale.71

These findings are also consistent with results from a Dutch 
survey using the same HLVa scale in an online questionnaire 
aimed to assess the VL of parents of children aged 0–4 years, in 
addition to their beliefs about vaccines.65 After reading texts 
containing positive or negative advice about vaccination, their 
answers revealed that they saw information that was consistent 
with their beliefs as more credible and useful. Biased selection 
and perceptions of message convincingness were more fre
quent among those with higher HL.

The same HLVa scale was utilized in the Philippines to 
evaluate parents’ awareness, VL, and Dengue vaccine 
acceptance,68 in addition to a survey carried out about VL 
and the degree of information and awareness of Italian ado
lescents regarding teens’ vaccination.63

In other studies, VL was assessed using other tools such as 
HLS19-VAC,77 which is part of a family of instruments mea
suring different types of HL, including four vaccination- 
related items selected to assess the vaccination-specific HL. 
This instrument was used to assess levels of VL in the general 
Portuguese population61 together with other questions about 

Figure 4. Weighted linear regression (95% CI) between age and functional VL, and between age and interactive-critical VL; for studies where average values were not 
reported, age was estimated from the age class distribution - Refer to Figure 2 for study numbering identification.
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digital and navigational HL, and to identify the determinants 
of VL of the Italian population through two online and tele
phone surveys, performed before15 and during the COVID-19 
pandemic.78

Within the same context, in France, a survey was initiated 
in April 2020 (CONFINS cohort79 to monitor people’s well- 
being and mental health during the pandemic lockdown, and 
to define the population’s hesitancy toward vaccines. HL 
assessment was performed using five items from the 5th 
dimension of the Health Literacy Questionnaire (HLQ),80 

and seven items about Digital vaccine literacy, in addition to 
knowledge and beliefs about vaccination and capabilities to 
detect COVID-19-related fake news.66

In Japan, three consecutive surveys were conducted in 
2021,81 using a 14-item questionnaire among the general 
population, based on validated scales and indicators, to mea
sure vaccine confidence and literacy, although containing only 
two functional and one interactive VL item. The first survey 
was conducted in January 2021 (before vaccine approval), the 
second in June (start of vaccination of the elderly), and the 
third in September (when about 70% of the target population 
was vaccinated), corresponding to the end of the 3rd, 4th and 
5th waves of the COVID-19 epidemic in Japan, respectively.

Another study51 assessed the validity and reliability of the 
Chinese version of COVID-19-VLS, in 362 residents. Factor 
analyses indicated that the scale consisted of three dimensions. 
Although different from investigations revealing two dimen
sions of functional and interactive-critical VL,26,36,53 the theo
retical basis of all these studies was the same, founded on the 
three-level HL model proposed by Nutbeam.82 In the Chinese 
study, the mean COVID-19 VL functional score was 4.41 ±  
0.73, while those scores of interactive and critical VL were 3.55  
± 0.95 and 3.28 ± 1.09, respectively, out of a range from 1 to 5. 
The results indicated significant differences between func
tional, interactive, and critical VL (p < .001), which was con
sistent with previous studies,26,46,47 despite the different 
scoring methods.

Discussion

The COVID-19 pandemic has been causing major health, 
economic and social impact. Uncertainty among people has 
been exacerbated by an enormous overload of conflicting 
information, resulting in a veritable infodemic.83,84 Debates 
between individuals and organizations with a strong presence 
on the web and in the media have often led to contradictory 
opinions and negative beliefs. Scientific evidence is not always 
useful for interpreting information, even for literate indivi
duals, and can be counterproductive if too much information 
is released with consequent saturation with conflicting data. It 
has also been shown that searching online for health informa
tion carries a risk of confirmation bias also for literate indivi
duals, by selecting information that supports their own 
opinions.65

Misinformation and disinformation negatively impact 
immunization programs and contribute to increased vaccine 
hesitancy, as was the case with COVID-19 vaccines during 
their development in 2020 and after they were approved and 

deployed in early 2021, although there was variability across 
countries as a result of different local determinants, such as 
socio-demographic factors. Furthermore, the emergence of the 
Omicron BA.1 variant and various newer sub-lineages has 
made it difficult for the public to understand the evolution of 
the pandemic, and the rationale for booster immunization.85,86

In this context, the relevance of VL skills, and related 
determinants and outcomes, were addressed in response to 
the review’s research questions, by analyzing the studies 
using comparable tools and methods. However, the review 
was not intended for meta-analysis, nor was it a systematic 
review. In line with the methodological framework of scoping 
reviews,31,32 the data reported in the selected studies were 
analyzed not to assess the quality of the publications, but to 
contribute to the knowledge on a relevant health topic, i.e. the 
relevance of VL in the field of immunization against SARS- 
CoV-2.

HL and COVID-19

HL is key in preparing populations for situations that require a 
rapid response, such as amidst a pandemic.16,87 In particular, 
HL is critical for navigation in the coronavirus context, as 
shown by the vast number of online surveys published, 
aimed at evaluating the abilities of people to collect and under
stand information about COVID-19, using various scoring 
scales on online questionnaires.88 Specific HL measures have 
been developed, such as HLS-COVID-Q22,89 adapted from the 
HLS-EU questionnaire90 and used for the first time before 
vaccine availability in a German cross-sectional survey of 
participants aged 16 years and over. It was shown that half of 
the interviewees had adequate COVID-19 HL levels, whereas 
15% had problematic and 35% had inadequate HL skills: con
fusion about coronavirus information was significantly higher 
among those who had lower HL.

Also in other surveys conducted in early 2020, attitudes 
toward immunization and its relation to HL levels were not 
explored as often as other outcomes. In a few studies, simple 
questions were asked to participants,91 such as their opinion 
about the statement “Data about the effectiveness of vaccines is 
often made up” to which those with inadequate HL levels were 
significantly more likely to agree. More complex question
naires were also utilized, during the various pandemic phases. 
As noted, in Japan81 vaccine hesitancy was assessed before 
COVID-19 vaccine approval, at the start of vaccination, and 
when 70% of the elderly had received at least one dose of 
vaccine: hesitancy was detected in 17.5%, 65.3%, and 19.4% 
of participants, respectively, and was significantly associated 
with limited HL.

Limited HL was also related to reduced adoption of protec
tive behaviors toward COVID-19,92 and it was often signifi
cantly associated with negative beliefs and attitudes. There 
were few exceptions, where no significant difference was 
found in vaccine hesitancy as defined by HL levels.93 The 
role of HL as a predictor of COVID-19 vaccine hesitancy was 
shown in studies where specific behavioral questions about 
vaccination were addressed.94–98 This was confirmed by a 
review including 47 articles,99 although the tools used to mea
sure HL were not described for all the reviewed publications.
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Attitudes toward COVID-19 vaccination have often been 
assessed by tailoring existing HL tools. As mentioned, in some 
studies an updated version of the European Health Literacy 
Questionnaire (HLS19-Q47) was used, developed in the frame
work of the M-POHL collaboration (WHO Action Network 
on Measuring Population and Organizational Health 
Literacy),100 also including four vaccination-related questions 
to assess the vaccination-specific HL.15,78 In other surveys, 
participants’ HL was measured using the 12-item short version 
of HLS-EU-Q, integrated with three vaccine-related items 
extracted from the full version of HLS-EU-Q, to assess vaccine 
literacy among people with different levels of perceived stress 
related to the pandemic. As expected, people with higher HL 
showed lower vaccine hesitancy.101

Findings about COVID-19 VL

The assessment of HL skills about COVID-19 vaccines has 
been made more accurate using specific self-rated VL tools, 
such as HLVa and COVID-19-VLS,26 which were adapted 
from self-rated scales developed for chronic patients,70 and 
specific to parents’ VL.60 The items included in both tools 
engage the semantic system, i.e. the ability to read and under
stand information (functional subscale), whereas the interac
tive-critical subscale regards more the cognitive efforts (i.e. the 
ability to engage with information and use it to make deci
sions). COVID-19-VLS is more comprehensive than HLVa, 
including also questions on immunization beliefs in general, 
attitudes toward COVID-19 vaccines, in addition to behaviors 
toward other vaccines for adults, such as influenza, thus allow
ing evaluation of association with common outcomes without 
the need to use other instruments.

The vast majority of studies using HLVa and COVID-19- 
VLS were cross-sectional online surveys. These studies are 
easier and quicker to complete, particularly during the fre
quent periods of restriction (lockdown) since the start of the 
pandemic. However, cross-sectional studies have various lim
itations. Since they correspond to a one-time measurement of 
exposure and outcome, it is difficult to infer causality. In 
particular, in the surveys selected for this review, data reflect 
snapshots taken at a different time of the outbreak (between 
2020 and 2022), when, in reality, individuals’ attitudes are 
dynamic and changing, in particular during a time as complex 
as a pandemic. Furthermore, different distribution channels 
were used in the studies reviewed, whose participants were 
generally not randomly selected, but a convenience sampling 
method was used, except for some investigations where mar
keting research companies were in charge of recruiting a 
representative sample by gender, race, ethnicity, and geogra
phical distribution.44,58 In addition, only a few studies were 
conducted following the Checklist for Reporting Results of 
Internet E-Surveys (CHERRIES) guidelines.102 In general, 
Internet users do not represent the entire population. Online 
surveys are subject to some well-known multiple risks of 
polarization, such as selection, self-selection, non-response, 
and social desirability biases,88,103 although the latter may be 
more common in telephone-based and face-to-face interviews 
than in self-administered web surveys.104 In addition, online 
surveys may exclude persons who do not have access to or do 

not frequently use the web due to different reasons, including 
limited literacy.105 This may be an additional bias that is 
relevant for studies – such as those reviewed – that specifically 
assess literacy skills, as it increases the probability of over
estimating people’s VL levels.

Although the literature on HLVa or COVID-19-VLS is 
limited (26 publications have been identified for review), sur
vey respondents were heterogeneous, including all adult age 
groups and both genders. Participants were distributed across 
multiple countries, including general populations (Italy, the 
USA, Croatia, and South Africa), young and older adults 
(Bangladesh and Thailand, respectively), parents in Israel, 
women in Australia, Turkey, and Japan, in addition to health
care workers in Barbados, Japan, and Saudi nursing students, 
Tunisian oncologic and Spanish patients affected with auto
immune diseases. Sample sizes varied considerably from one 
study to another, ranging from 90 to 10,666. However, the VL 
score was not affected by the dimension of the population 
under assessment (Spearman, p = .898). Most of the investiga
tions were carried out when some COVID-19 vaccines were 
already approved and administered in several countries, or 
immunization campaigns were close to starting (i.e. begin
ning-mid 2021), while the first survey conducted in Italy was 
carried out at an early stage of development, in June 2020. 
Three studies 37,39,58 extended the assessment of COVID-19 
VL to the booster dose. Differently than other common vac
cines for adults (such as flu, pneumo, zoster, dTaP), COVID- 
19 vaccines are on a multiple-dose schedule. As a result, the 
experience with priming shots (such as experiencing side 
effects,106 or self-rating a lower health status after the primary 
vaccination107 may be considered to be one of the determi
nants of booster acceptance.

Several differences were observed between the studies con
sidered in terms of geographical location and population 
demography, sample size, and enrollment procedures, in addi
tion to the different execution periods of the surveys, and 
methods of online administration of questionnaires. Due to 
this heterogeneity, it has been possible to perform a direct 
comparison between them only about the score of the VL 
subscales. The average values observed were generally rela
tively high for both subscales, although with differences 
between studies: the reported average functional scores ranged 
from 2.4 to 3.27, whereas the highest score for the interactive 
review was 3.39, and the lowest score was 1.7, which represents 
a significant outlying value, but, if excluded, did not alter 
significantly the mean interactive-critical score (2.98 instead 
of 2.92), neither the distribution of scores in tertiles.

This variability is worth discussion. In the survey conducted 
among oncologic patients in Tunisia,48 the average functional 
VL score (= 3.2) was much higher than the interactive-critical 
one which, as said, was extremely low (= 1.7). A significantly 
higher functional VL score was also observed among the 
Croatian population47 (functional VL = 2.86, interactive-criti
cal VL = 2.12), in Israel74 (3.27 vs 2.86), Saudi Arabia38 (2.98 vs 
2.70), and Turkey41 (3.02 vs 2.92, respectively). Moreover, in 
studies conducted in Tunisia and Croatia the mean interactive- 
critical score was below the cutoff value of “limited” VL 
(≤2.50). Consistent with these observations, also another 
study using HLVa found a paired difference in favor of the 
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functional subscale.51 Therefore, these populations seem to 
have sufficient skills in reading and comprehending COVID- 
19 vaccine information, but their ability to be actively involved 
in making their own decisions about COVID-19 vaccination 
appears to be potentially reduced. These studies were con
ducted at different points in the pandemic, mostly during 
2021, when the incidence of COVID-19 cases progressively 
increased in all geographic areas, and vaccination campaigns 
were implemented with substantial differences across 
Countries in terms of coverage rates. However, differences in 
VL scores between studies appeared to depend more on local 
cultural and socio-demographic determinants than related to 
epidemiological factors and/or vaccine availability or uptake 
during the conduct of the surveys.

In one study58 the scores of the two subscales were equal, 
whereas, in all other investigations, the observed functional 
values were below the interactive-critical VL values, even if 
these were dispersed in a wider range (Figure 2). In the inves
tigation conducted in South Africa a functional VL score≤2.50 
was identified in 40% of respondents, compared to 8% with 
limited interactive-critical literacy.46 Similarly, in Italy26 a lim
ited VL score was observed in 33% of persons for the func
tional and 11% for the interactive-critical scale. Notably, when 
considering only studies reporting mean interactive-critical 
scores higher or equal to the functional scores, the correlation 
between the two subscales was significant. It is unclear whether 
this can be an indicator of the sensitivity of the tool when 
assessing the association between VL and vaccine acceptance. 
This would be worth exploring further.

While in Italy interactive-critical COVID-19 VL was higher 
than functional VL, the results of an earlier study conducted in 
the same country using HLVa before the pandemic had shown 
the opposite,62 with a lower interactive-critical score. 
Moreover, the level of interactive critical VL observed in the 
second Italian survey was higher than that performed in the 
middle of 2020.40 The rapid development of the COVID-19 
outbreak has called for people to acquire and apply health 
information, and adapt their behavior at a fast pace. Likely, 
while the enormous quantity and variety of news have pro
duced an overload, on the other hand, it has also led many 
people to seek precise and reliable information, check the 
credibility of sources, and discuss with other people, thus 
increasing their interactive and critical skills, although the 
ability to search for accurate information can also be related 
to people’s characteristics and educational level. On the other 
hand, functional skills were challenged by many complex ter
minologies and technical information, which may explain the 
lower functional score, also among highly educated indivi
duals. In addition, in some countries the levels of functional 
VL may have remained lower as information about the vac
cines is generally available in English: participants with a non- 
English first language may have difficulties in reading and 
understanding the information.45 Notably, not only interac
tive-critical but also basic functional VL is relevant:108 if it is 
low, there may be a risk that individuals do not always under
stand the information they are interacting with. A certain level 
of semantic understanding of the data is needed to determine if 
the information is consistent with people’s choice to be 
vaccinated.

The VL levels of selected populations studied in some of the 
surveys (caregivers of elderly parents, health professionals, 
patients) were not significantly different from those of the 
general populations, except for cancer patients in Tunisia, as 
mentioned,48 whose average interactive-critical score was very 
low and associated to the acceptance to get the COVID-19 
vaccine, which was also low (35.0%). However, this is difficult 
to investigate given the limited number of studies assessing 
these aspects, especially in low- and middle-income countries. 
Such differences between countries are an obstacle to under
standing the association between VL skills and willingness to 
get vaccinated.

Finally, in two surveys where HLVa was used in the general 
population of India and the USA, findings were in agreement 
with the other studies, although a summative score was calcu
lated, instead of a mean one. Non-hesitant participants showed 
significantly higher scores of functional, communicative, and 
critical literacies as opposed to hesitant participants, regarding 
COVID-19 booster vaccination.37,39 Notably, the score values 
were very similar between the two studies, although the sur
veys were carried out in two different countries. Similarly, in 
another survey performed in Iran55 COVID-19-VLS was not 
administered following the tool’s instructions, but VL was 
identified as a significant predictor of vaccine acceptance. On 
the contrary, in another survey54 where eight items from HLVa 
were administered to young adults from Bangladesh, VL failed 
to have any influence on the vaccine uptake Intention, while 
eHealth literacy shared a positive association with it, and 
vaccine hesitancy was identified as the strongest predictor of 
vaccine uptake intention. These observations raise the ques
tion of the usefulness of using a limited number of items to 
assess literacy, considering the complexity of the dimensions 
underlying the VL domains, such as disease prevention and 
health promotion. It is a frequent practice to reduce the length 
of questionnaires by selecting items from an existing validated 
scale, but shortening may impact on the construct validity and 
consequently affect the assessing potential of the scale.88

Determinants

The causal relationship between antecedents, HL, and out
comes is still unclear.28 Moreover, it is not easy to under
stand the relationships between the different factors 
considered in the surveys and VL, as causality cannot be 
established in cross-sectional studies. This is also relevant 
to the vaccination status, which is usually considered an 
outcome of VL, but, as mentioned, it could also be 
regarded as a determinant: people may have improved 
their VL skills through primary immunization, which may 
have contributed, among other factors, to their choice of 
getting booster doses, or other vaccines in the future. Some 
factors are traditionally considered antecedents of HL, 
including personal determinants.1 In the literature 
reviewed, the main factors associated with VL included 
age,39,44,47,49,55 gender,43,45,49 educational attainment,26–45– 

47–49–55 marital,50 and socioeconomic status.45 The relation 
between lower levels of education and lower income groups 
and VL was also reported in the survey of patients with 
autoimmune diseases conducted in Spain.43 The positive 
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association between income, education level, and VL is 
somewhat expected, as persons with higher levels of educa
tion are more likely to have a higher socio-economic status 
and could be expected to have better access to knowledge 
and be able to comprehend the information available to 
them. However, as said, higher levels of education do not 
always correspond with the ability to critically interpret 
information, as information overload can occur even in 
people with higher levels of functional and interactive-cri
tical VL, who may not properly assess the available data. 
Ethnicity can be an additional factor associated with func
tional VL, particularly in multi-ethnic countries, such as 
South Africa where vaccine illiteracy was highest among 
Black Africans.45 In the same study age, gender, education, 
income, health, and vaccination status were also indepen
dently significantly associated with limited interactive-cri
tical VL.

As mentioned, frequent factors influencing VL are also 
age and gender. When examining the findings reported in 
the reviewed studies, aging was significantly associated 
with a higher VL, despite the mean age of the population 
examined being quite low (median 37.55 years). in a 
research carried out in Thailand49 older adults aged 
under 69 years had higher VL than those aged over 70, 
which is consistent with progressive decline in the capa
city for processing information.108,109 These findings may 
be related to seniors paying more attention to information 
on disease management and prevention. While in younger 
people HL may be related to higher education levels, in 
older individuals HL skills, mainly assessed on functional 
tests, are likely associated with memory performance 110 

and linked to higher morbidity rates and frequent use of 
medications, as well as medical visits, and a consequent 
better recollection of medical terms. In fact, crystallized 
cognitive skills, like generalized knowledge and vocabu
lary, are more stable with age, while fluid cognitive abil
ities may decline.111

Thai females had a higher mean score for COVID-19 
VL than males, which was consistent with what has been 
reported in Spanish patients, among whom women had 
higher interactive critical VL than males.43 Also in a 
study carried out in China,51 women showed higher VL, 
than men. These findings are supported by previous 
research, which had shown that women tend to have a 
higher HL, for reasons that are unclear.112 On the contrary, 
Italian females’ mean VL score was lower than males,’ as 
also reported by others,26,45 while other researches have 
found no significant association between gender and levels 
of interactive-critical VL.47,50 These uneven data are prob
ably related to the different characteristics and cultures of 
the populations studied. Some surveys were unbalanced in 
terms of gender representation, with women being more 
numerous, up to 76% in the study carried out in the 
Croatian population47 or 92% among the Spanish patients.
43 Furthermore, in three surveys,35,42,57 only females were 
enrolled, including a population of pregnant women. 
Further studies are needed to better understand these 
observations, as the gender imbalance may have had an 
impact on VL levels.

Outcomes: vaccine uptake and intention to be vaccinated

Results across several studies indicate that higher levels of 
both VL subscales are often significantly associated with 
uptake,41,45,53,57,59 or the intention to get vaccinated against 
COVID-19.26,37,38,48,55,58 Notably, in the largest of the 
reviewed studies45 unvaccinated persons were 1.3 times 
more likely to have limited functional and interactive-critical 
VL than those vaccinated (p = .001). Three studies on repeat- 
dose immunization have been carried out in India37 and the 
USA39 to assess the acceptability of COVID-19 vaccine boos
ter dose among adult individuals: among the booster-hesitant 
groups VL was significantly lower, and they were more likely 
to be unvaccinated; in addition, they did not intend to have 
their children vaccinated.58 It was also observed that women 
were significantly more hesitant than men to receive the 
booster.58 The investigation conducted in Barbados in early 
2021,50 at the start of the national vaccination campaign, 
administering six VL interactive-critical questions (adapted 
from HLVa) to healthcare workers, showed that those willing 
to be vaccinated had a higher VL score. In this survey overall 
vaccine hesitancy was high (44.9%) even among healthcare 
workers, but those with higher VL scores believed that cor
onavirus vaccinations were safe and should have been recom
mended. This is extremely important, as the attitudes and 
behavior of health care providers are important to support 
the value of immunization to their patients. HL is required 
both for those who need information and for the health 
services that provide it and ensure its accessibility to the 
general population.7 Interactions between health profes
sionals and patients are essential processes by which people 
are informed, educated, persuaded, and motivated to take 
care of their health. Indeed, VL skills are also relevant for 
health care workers because of their role as trusted sources of 
health information and advocates, in particular during vacci
nation campaigns.

Conversely, in Bangladesh, it was found that VL did not have 
any influence on young people’s intention to get a COVID-19 
vaccine.54 Also, in the study conducted in Australia among a 
sample of rural women the intention to be vaccinated against 
COVID-19 was not associated with high VL levels.42 In a survey 
of Israeli parents,74 it was observed that willingness to vaccinate 
children was associated with their vaccination status, and also 
with their VL levels, although not significantly. Interestingly, in 
another survey conducted in the same country before the pan
demic, parents with higher VL skills appeared to be more at risk 
of not vaccinating their children.60 As mentioned, good educa
tional attainment does not always equate to an appropriate 
ability to critically interpret information: people with appropri
ate levels of functional, interactive, or even critical literacy, can 
risk incurring errors of evaluation due to an overload of infor
mation. In addition, when people perceive themselves to be very 
knowledgeable, they may overestimate their judgment, which 
may make them less receptive to misinformation,65 as could 
happen with the COVID-19 infodemic.

Vaccination status, in particular receiving the seasonal 
influenza vaccine, was a statistically significant determinant 
of VL levels45 and a predictor of reported intention to get the 
coronavirus vaccine. Other studies confirmed that the 
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behavior in the previous year’s seasonal influenza vaccination 
predicted COVID-19 vaccine acceptance.113,114 Concerning 
these vaccines, discussions were already intense, as they were 
in the early stages of development, by 2020: the willingness to 
be vaccinated varied from 55% to 90% of the general popula
tion of many countries.95 In some countries, such as Italy, 
during the early stages of COVID-19 vaccine development,26 

and also close deployment,40 about 90% of people stated they 
were willing to be vaccinated. This is consistent with high 
coverage rates achieved in 2021,115 although local mandates 
and restrictions may have contributed to this result consis
tently, and possibly more than the actual confidence in vac
cines. In fact, differently than for the common recommended 
vaccinations in children, achieving high levels of adult vaccine 
coverage has always been difficult, despite the efforts of health
care professionals and the evident health and societal benefits 
to get vaccinated,116,117

Information sources

The “infosphere” is regarded as a social determinant of 
health,118 and a situational determinant of HL.1 At the same 
time, the ability to understand information is a primary 
indicator of HL,119 and its correct use can be considered as 
an outcome, as higher levels of literacy enable a better selec
tion of valid information. In the reviewed studies, the infor
mation sources differed among countries and study 
populations. The internet was the most used source in Italy 
by the respondents (72%), followed by social media (47%), 
and television (49%),26 whereas it was television (56%), fol
lowed by social media (37%) among Japanese family 
caregivers,44 with about 30% of information sources being 
healthcare professionals. In the same country, a survey of 
pregnant women and mothers57 confirmed these data, while 
those with higher skills tended to rely more on doctors and 
government and academic websites than women with lower 
interactive-critical VL. In other countries, information 
sources were more balanced, such as in South Africa 45 and 
Australia,42 while sources most frequently used by the onco
logic patients in Tunisia were television and radio (95.5%) 
followed by the internet (52.8%). Surprisingly, these patients 
did not include health professionals among their sources of 
information.48 Doctors were not frequently mentioned also 
in other situations, such as in South Africa,45 where they 
represent only 12% of the information sources, whereas in 
Australia42 and Japan44 they represented around 30%. In 
contrast, the information source most frequently used by 
Israeli parents who intended to vaccinate their children was 
healthcare professionals (40%), whereas hesitant participants 
mostly retrieved information from the Internet (24%),74 

which confirms the importance of the information source to 
counter vaccine hesitancy. In an Italian study, using the 
HLVa tool before the pandemic64 total VL was significantly 
higher among nursing staff who had declared to use official 
recommendations and healthcare professionals as the main 
sources of information. The literature on the role of health
care workers in patient knowledge and HL is extensive. 
Receiving information also about COVID-19 from physicians 
was associated with higher HL among both young people and 

seniors.120 However, the role of the different information 
sources as determinants, and the association with VL and 
other variables, deserve further investigation to be carried 
out on a dedicated review.

Consistency, validity, and reliability of VL tools

The VL tools developed so far have demonstrated good consis
tency in the scores observed in various countries while showing 
differences linked to sociodemographic factors. Their construct 
has been validated in the general population of different regions 
, based on participants’ knowledge of vaccines, and vaccination 
status (VL scores among vaccinated individuals were higher 
than those who were not or were not willing to do so). 
Principal Component Analysis (PCA) and Exploratory Factor 
Analysis (EFA), were used to extract the latent factors defining 
the construct of VL skills. Both techniques have identified two 
separate components (i.e. factors) underlying the functional and 
Interactive-critical VL items, explaining high and comparable 
percentages of the total variance, between 73.5%,26 and 58.1%53 

In some studies, Confirmatory Factor Analysis (CFA) has been 
performed, in addition to EFA, in equivalent samples of the 
same population, to verify the factorial structure of the 
questionnaire.36,53 Looking at the factor loading values reported 
in studies applying the same factor extraction technique (PCA) 
no significant differences were revealed between the popula
tions, although using different statistical software (Friedman 
test, between studies: p = .257) (Figure 5).

These results, showing a two-component construct, are 
consistent with those of a study of nursing homes staff 
(explained variance = 56.75%) using the HLVa tool, although 
VL assessment was not specifically related to COVID-19.64 In a 
survey carried out in China,51 using an adapted version of 
HLVa, as mentioned, analyses identified three dimensions 
(instead of two), i.e. functional, interactive, and critical VL, 
explaining 63.3% of the total variance. In addition to the 
methods used for factor extraction, there may be other expla
nations for these differences: in the Chinese study the number 
of items included in the tool was higher, and a five-point Likert 
scale was used to rate the responses, instead of a forced four- 
point scale used in the other surveys. Moreover, the cultural 
backgrounds of the countries were different, and, although the 
process of translating the tools was certainly accurate and 
according to customary procedures, such as back-translations 
performed by professionals, it may have been difficult to avoid 
subtle variations in expression between the various versions of 
the questionnaires.

In addition to the validation of the construct, face validity 
has been performed for HLVa, and criterion validity has also 
been sought for the same tool, verifying its relation with 
acceptance of vaccines recommended in the adult/senior 
age.62 A positive association with vaccine acceptance had 
been observed on the functional scale in people aged 65 and 
over, which did not allow to accept a predictive validity, con
firming that the outcomes of VL are more clearly verifiable on 
knowledge than behaviors. However, as mentioned, at least 
five of the reviewed publications have demonstrated a signifi
cant association between VL levels and COVID-19 vaccine 
uptake,41,45,53,57,59 in addition to the other publications 
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demonstrating a significant association with the willingness to 
be immunized. Reliability, evaluated by Cronbach’s alpha, 
resulted in high or acceptable values in all the studies exam
ined, sometimes with values for the functional above the inter
active-critical subscale values, whereas in other cases, the 
coefficients were similar or corresponding.

All these observations, in addition to the consistency of the 
scores observed in the population samples and the association 
with various relevant outcomes, support the suitability of the 
VL tools, and will possibly provide information that can lead to 
redefining which cutoff score should be used to define limited 
levels of VL, which is currently proposed to be a score of 2.50 
or lower. Currently, when looking at the distribution by per
centiles of mean score estimates, one-third lies in the lower 
33rd percentile, which could likely correspond to “low literate” 
individuals, as suggested by some Authors.52,57 In fact, before 
having defined a cutoff value universally applicable, referring 
to local average scores to identify limited VL seems valuable. 
Assuming the lower tertile bound of the mean scores reported 
in the reviewed articles as a threshold of limited VL, the ROC 
curve analysis has shown that association criteria ≤ 2.78 (for 
the interactive-critical subscale) and ≤ 2.64 (for the functional 
subscale) obviously provide the highest (100%) predictivity in 
identifying limited VL (p < .0001), but sensitivity decreases 
sharply by reducing both criteria by a single decimal point, 
to reach extremely low predictivity at ≤ 2.50. Thus, a specific 

analysis is required to provide a more accurate definition of 
cutoff values, based on additional data that will become avail
able in the future.

Strengths and limitations of this review

Arksey’s, and Briggs Institute’s well-established definitions for 
scoping reviews were used to guide study selection, which 
represents a strength of this review, together with the utiliza
tion of various electronic bibliographic databases. Search 
strings were precisely tailored to the specific questions, includ
ing an exhaustive list of inclusion/exclusion criteria regarding 
VL determinants and outcomes. Furthermore, citations and 
articles were reviewed and controlled by two independent 
groups of persons. The same occurred for the content and 
format of the charting tables.

Despite the use of various databases and attempts to be as 
comprehensive as possible, this review may not have identified 
all relevant articles in the published and gray literature, as the 
overall search strategy may have been biased toward public 
health. Searches of other bibliographic databases may have 
resulted in other relevant published studies, given the number 
and variety of publications in the context of COVID-19. 
Furthermore, while this review included any article published 
in English, the search was conducted using only English terms, 
which possibly could have led to missing some studies, despite 

Figure 5. VL factor loading, using PCA extraction method, in populations from Itay (Biasio et al., 2020), Japan (Takahashi et al. 2022), Croatia (Gusar et al. 2021), and 
Thailand (Maneesriwongul et al. 2002, unpublished data kindly provided by the Author). Items measuring functional VL (# 1-4) load on the second factor, while 
interactive-critical items (# 5-12) load more on the first factor. Values reported in Gusar’s publication have been reversed to consent comparison. Refer to Annex 2 for 
Item number identification.
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that it was able to retrieve two relevant papers published in 
Turkish via their English abstract. Reported limitations and 
the heterogeneity of online cross-sectional studies in terms of 
the period of completion, methods used, and reporting of 
results may have affected the interpretation of the data, despite 
the accuracy of the research questions. Particularly, in some 
studies, participants were divided into subpopulations accord
ing to different criteria, making it more complex to evaluate 
the results. In addition, the studies that were not included in 
the score comparison, due to the different methods used for 
the assessment, could have provided additional relevant data, 
although the reported results were in line with those of the 
other surveys, confirming the positive association between 
high VL skills and positive behavior toward COVID-19 pri
mary vaccination and booster.

Despite differences, most of the reviewed studies used the 
same scale validated in different populations and languages, 
which is a strength, considering the wide variety in rating 
scales of online questionnaires administered in the COVID- 
19 context. Thus, by associating studies, we believe that it has 
been possible to obtain a fairly accurate image of the use of 
tools and of the measure of VL skills, even in the diversity of 
values reported in the various regions and populations, prob
ably linked to methodological and/or local cultural differences. 
Due to this, we addressed the research questions mainly 
descriptively, despite statistical interpretations that have been 
proposed, which should be treated with caution because they 
rely on reported heterogeneous data, and were not directly 
observed.

Future research

In addition to a possible definition of the cutoff values of the VL 
scale, as mentioned above, other important areas require further 
investigation, the main of which remains the role of VL as a 
mediator in influencing vaccine acceptance – despite some 
evidence suggesting this -, given that the research undertaken 
so far is limited and heterogenous, and predominantly focused 
on COVID-19. Moreover, while VL appears to be associated 
with education, income, and social status, more research is 
needed to determine whether and why gender differences 
occur, and how to address them. More generally, the causal 
relationships between determinants, VL, and health outcomes 
– and the mediating role of VL – should be further investigated. 
Future research should also be focused to develop other VL tools 
and/or fine-tune the construct of existing instruments and 
items, concomitantly with administering objective questions 
on vaccine knowledge. Indeed, using VL tools may be not only 
psychometric in scope but also “educational,” as by answering 
the questions participants may find the motivation to increase 
their ability to obtain accurate information, thus increasing 
knowledge about health topics.

The likelihood that respondents often use inaccurate infor
mation is supported by the fact that they frequently rely on 
media, such as television and social media that are less likely to 
be objective than other sources such as healthcare workers. 
Therefore, with the widespread use of television and social 
media for COVID-19 information, future VL surveys should 
be designed to tailor communication strategies to information 

channels which ensure a better understanding of news and 
increase confidence in vaccines. However, despite mixed infor
mation on the Internet, different from official media, the 
interactivity of social media cannot be underestimated, since 
they encourage educated people to analyze and compare infor
mation from different sources, thus improving literacy skills

As is the case with vaccine hesitancy, VL is dynamic and 
context-dependent. Thus, measuring and tracking it over 
time is essential and is an important objective for further 
studies. Repeated cross-sectional and longitudinal surveys 
have already been conducted to identify changes in vaccine 
acceptance over time and factors influencing it. Some 
authors described a decrease in intentions of getting 
COVID-19 vaccines when they became available, often 
related to concerns about the vaccine’s safety,121,122 

whereas others have reported an increase in vaccine accep
tance over time associated with an increase in HL skills,123 

and others have documented changing trends during the 
various phases of the pandemic.81 An increase in the inter
active-critical VL levels was observed in Italy in 2021 in 
comparison with the previous investigation conducted in 
2020, administering the same questions, although to a 
different smaller population sample. More longitudinal 
research should be conducted administering specific VL 
tools, to further confirm the consistency of results and 
check individuals’ ability to understand and use informa
tion over time, also after the end of the pandemic.

Longitudinal surveys may also help to evaluate the 
knowledge, attitudes, and behaviors of the population 
about the different COVID-19 vaccines approved and 
available to date. Indeed, people’s literacy skills may 
have also been affected by conflicting information and 
debates about the various manufacturing platforms 
(mRNA, viral vector, proteic, etc.) and the respective 
safety and efficacy data released by the scientific and lay 
press – although in some surveys these aspects have been 
partially explored 42 -, in addition to the number of doses 
to be administered, and the decision to make them man
datory by some Governments. Moreover, as noted above, 
the HLVa scale was also used to assess VL in studies 
carried out outside the COVID-19 context,63–65 also 
including literacy specific to other communicable diseases, 
such as Dengue.68 This may represent another interesting 
area for further research about VL.

Finally, adolescents are another area for future research, 
since all participants in the studies of this review were adults. 
The pandemic has had many negative effects on teenagers, 
especially in low- and middle-income countries,124 while vac
cine coverage rates in younger age groups are insufficient even 
in developed realms.125,126 The controversial nature of 
COVID-19 vaccination may put additional pressure on par
ents making decisions about immunizing their sons. In recom
mending vaccination, it is important to consider parents’ 
beliefs, attitudes, and behaviors to increase vaccine uptake, 
but also adolescents’ knowledge of self-consent rules, and of 
the relevance of taking part in vaccination decisions.127 Likely, 
adolescents’ awareness about the importance of vaccination 
against SARS-CoV-2 and self-consent is related to VL: these 
aspects should be worth exploring.
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Conclusions

To be health literate refers to people’s ability to understand and 
process health information in a way that enables them to make 
appropriate decisions related to achieving positive health out
comes. HL is even more relevant during pandemics, to prepare 
people for situations that require rapid responses, and an 
understanding of the relevance of prevention, especially in 
terms of vaccine acceptance. To address the issues related to 
vaccine hesitancy, the concept of VL has been proposed on the 
same concept of HL. VL entails motivation and competence to 
deal with information about immunization, disease preven
tion, and health promotion. Tools developed to assess VL in 
adulthood, subsequently adapted specifically for COVID-19, 
have been proven to be useful in different countries in measur
ing VL and its association with knowledge, attitudes, and 
adherence to preventive measures. This scoping review 
enabled us to reply to the research questions regarding the 
VL levels in the context of COVID-19, as well as the main 
determinants and outcomes. The VL scores reported in the 
different surveys were variable but allowed to perform com
parisons, although mostly descriptive. Pending the definition 
of a generalizable cutoff score, limited VL can be identified 
based on local average values. The observed interactive-critical 
score was often higher than the functional one, suggesting that 
the COVID-19-related infodemic may have boosted people’s 
motivation and improved their ability to interpret and use 
information. Preparing the population for possible future 
communicable disease outbreaks is mandatory and urgent, 
and it is a complex topic. In this regard, it will be relevant to 
further develop the concept of VL and related tools for mon
itoring the evolution of people’s knowledge about immuniza
tion and promoting vaccination uptake. Considering the 
uncertainties around the virus variants that will probably be 
the primary driver of possible future outbreaks, and how 
severe these variants may be, it is key to continue and adapt 
the immunization programs against SARS-CoV-2, based on 
data available over time on the viral evolution and the char
acteristics of current and new vaccines. The results of this 
review confirm the relevance of assessing and considering 
people’s VL skills when promoting vaccine adoption and 
establishing related communications. The reviewed tools 
have shown a significant potential to assess VL levels, which 
may help tailor and target public health interventions to 
address vaccine hesitancy.

Acknowledgments

Special thanks to Michelle Engelbrecht 45 and Wantana Maneesriwongul 
53 for providing additional unpublished data, to Katie Palmer for editing 
the manuscript, and to Giovanni Lorenzini Foundation for providing 
scientific support to the initiative.

Authors’ contribution

Conceptualization: L.R.B., P.Z., M.D.R., C.L., G.B; Methodology: P.Z. 
Investigation: P.M., A.F., V.G., G.C., G.A., M.D.R., P.Z.; Data curation: 
P.Z.; Data analysis: L.R.B.; Writing – Review and editing: L.R.B., P.Z., C. 
L., S.P., and G.B.; Supervision: P.Z., C.L., G.B.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

The author(s) reported there is no funding associated with the work 
featured in this article.

ORCID

Luigi Roberto Biasio http://orcid.org/0000-0001-8932-0411
Patrizio Zanobini http://orcid.org/0000-0002-8202-2937
Chiara Lorini http://orcid.org/0000-0003-3170-1857
Marco Del Riccio http://orcid.org/0000-0002-2742-0297
Sergio Pecorelli http://orcid.org/0000-0002-5126-4300
Guglielmo Bonaccorsi http://orcid.org/0000-0002-5171-4308

References

1. Sorensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, 
Slonska Z, Brand H. Health literacy and public health: a systematic 
review and integration of definitions and models. BMC Public 
Health. 2012;12(1):80. doi:10.1186/1471-2458-12-80.

2. Crondahl K, Eklund Karlsson L. The nexus between health literacy 
and empowerment. SAGE Open. 2016;6(2):215824401664641. 
doi:10.1177/2158244016646410.

3. Eichler K, Wieser S, Brugger U. The costs of limited health literacy: 
a systematic review. Int J Public Health. 2009;54(5):313–24. doi:10. 
1007/s00038-009-0058-2.

4. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. 
Low health literacy and health outcomes: an updated systematic 
review. Ann Intern Med. 2011;155(2):97–107. doi:10.7326/0003- 
4819-155-2-201107190-00005.

5. Burcat K, Waltman L. Foundations of health literacy. Georgia 
International Conference on Information Literacy; 2020; 
Savannah. GA, USA, 32. https://digitalcommons.georgiasouthern. 
edu/gaintlit/2020/2020/32 

6. Brach C, Dreyer BP, Schillinger D. Physicians’ roles in creating 
health literate organizations: a call to action. J Gen Intern Med. 
2014;29(2):273–75. doi:10.1007/s11606-013-2619-6.

7. Baumeister A, Chakraverty D, Aldin A, Seven US, Skoetz N, Kalbe 
E, Woopen C. “The system has to be health literate, too” - per
spectives among healthcare professionals on health literacy in 
transcultural treatment settings. BMC Health Serv Res. 2021;21 
(1):716. doi:10.1186/s12913-021-06614-x.

8. Turhan Z, Dilcen HY, Dolu I. The mediating role of health literacy 
on the relationship between health care system distrust and vac
cine hesitancy during COVID-19 pandemic. Curr Psychol. 
2021;41(11):1–10. doi:10.1007/s12144-021-02105-8.

9. Castro-Sanchez E, Vila-Candel R, Soriano-Vidal FJ, Navarro- 
Illana E, Diez-Domingo J. Influence of health literacy on accep
tance of influenza and pertussis vaccinations: a cross-sectional 
study among Spanish pregnant women. BMJ Open. 2018;8(7): 
e022132. doi:10.1136/bmjopen-2018-022132.

10. Giambi C, Fabiani M, D’ancona F, Ferrara L, Fiacchini D, Gallo T, 
Martinelli D, Pascucci MG, Prato R, Filia A, et al. Parental vaccine 
hesitancy in Italy – results from a national survey. Vaccine. 
2018;36(6):779–87. doi:10.1016/j.vaccine.2017.12.074.

11. Troiano G, Nardi A. Vaccine hesitancy in the era of COVID-19. 
Public Health. 2021;194:245–51. doi:10.1016/j.puhe.2021.02.025.

12. Coustasse A, Kimble C, Maxik K. COVID-19 and vaccine hesi
tancy: a challenge the United States must overcome. J Ambul Care 
Manage. 2021;44(1):71–75. doi:10.1097/JAC.0000000000000360.

13. MacDonald NE, SAGE Working Group on Vaccine Hesitancy. 
Vaccine hesitancy: definition, scope and determinants. Vaccine. 
2015;33(34):4161–4. doi:10.1016/j.vaccine.2015.04.036.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 21

https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.1177/2158244016646410
https://doi.org/10.1007/s00038-009-0058-2
https://doi.org/10.1007/s00038-009-0058-2
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://digitalcommons.georgiasouthern.edu/gaintlit/2020/2020/32
https://digitalcommons.georgiasouthern.edu/gaintlit/2020/2020/32
https://doi.org/10.1007/s11606-013-2619-6
https://doi.org/10.1186/s12913-021-06614-x
https://doi.org/10.1007/s12144-021-02105-8
https://doi.org/10.1136/bmjopen-2018-022132
https://doi.org/10.1016/j.vaccine.2017.12.074
https://doi.org/10.1016/j.puhe.2021.02.025
https://doi.org/10.1097/JAC.0000000000000360
https://doi.org/10.1016/j.vaccine.2015.04.036


14. Betsch C, Schmid P, Heinemeier D, Korn L, Holtmann C, Bohm R. 
Beyond confidence: development of a measure assessing the 5C 
psychological antecedents of vaccination. PLoS One. 2018;13(12): 
e0208601. doi:10.1371/journal.pone.0208601.

15. Cadeddu C, Regazzi L, Bonaccorsi G, Rosano A, Unim B, Griebler 
R, Link T, De Castro P, D’elia R, Mastrilli V, et al. The determi
nants of vaccine literacy in the Italian population: results from the 
health literacy survey 2019. Int J Environ Res Public Health. 
2022;19(8):4429. doi:10.3390/ijerph19084429.

16. Paakkari L, Okan O. COVID-19: health literacy is an underesti
mated problem. Lancet Public Health. 2020;5(5):e249–50. doi:10. 
1016/S2468-2667(20)30086-4.

17. Silva MJ, Santos P. The impact of health literacy on knowledge and 
attitudes towards preventive strategies against COVID-19: a cross- 
sectional study. Int J Environ Res Public Health. 2021;18(10):5421. 
doi:10.3390/ijerph18105421.

18. Rodon C, Chin J, Chevalier A. Assessing COVID-19 Health 
Literacy (CoHL) and its relationships with sociodemographic fea
tures, locus of control and compliance with social distancing rules 
during the first lockdown in France. Health Educ Res. 2022;37 
(3):143–54. doi:10.1093/her/cyac009.

19. Ratzan SC. Vaccine literacy: a new shot for advancing health. J Health 
Commun. 2011;16(3):227–29. doi:10.1080/10810730.2011.561726.

20. Badua AR, Caraquel KJ, Cruz M, Narvaez RA. Vaccine literacy: a 
concept analysis. Int J Ment Health Nurs. 2022;31(4):857–67. 
doi:10.1111/inm.12988.

21. George M. The vaccine conundrum. Econ Political Wkly. 2019; 
IlV:19–22.

22. Biasio LR. Vaccine literacy is undervalued. Hum Vaccin Immunother. 
2019;15(11):2552–53. doi:10.1080/21645515.2019.1609850.

23. Sudore RL, Mehta KM, Simonsick EM, Harris TB, Newman AB, 
Satterfield S, Rosano C, Rooks RN, Rubin SM, Ayonayon HN, et al. 
Limited literacy in older people and disparities in health and 
healthcare access. J Am Geriatr Soc. 2006;54(5):770–76. doi:10. 
1111/j.1532-5415.2006.00691.x.

24. Lorini C, Santomauro F, Donzellini M, Capecchi L, Bechini A, 
Boccalini S, Bonanni P, Bonaccorsi G. Health literacy and vaccina
tion: a systematic review. Hum Vaccin Immunother. 2018;14 
(2):478–88. doi:10.1080/21645515.2017.1392423.

25. Health_Literacy_Tool_Shed. Health literacy about vaccination of 
adults in Italian - HLVa-IT. 2020 [2023 Feb 07]. https://healthlite 
racy.bu.edu/hlva-it 

26. Biasio LR, Bonaccorsi G, Lorini C, Pecorelli S. Assessing COVID- 
19 vaccine literacy: a preliminary online survey. Hum Vaccin 
Immunother. 2021;17(5):1304–12. doi:10.1080/21645515.2020. 
1829315.

27. Tagini S, Brugnera A, Ferrucci R, et al. Behind the Scenes of 
COVID-19 Vaccine Hesitancy: Psychological Predictors in an 
Italian Community Sample. Vaccines (Basel). 2022;10(7):1158. 
doi:doi:10.3390/vaccines10071158.

28. Lorini C, Ierardi F, Bachini L, Donzellini M, Gemmi F, Bonaccorsi G. 
The antecedents and consequences of health literacy in an ecological 
perspective: results from an experimental analysis. Int J Environ Res 
Public Health. 2018;15(4):798. doi:10.3390/ijerph15040798.

29. Zhang H, Chen L, Zhang F. Revisit the effects of health literacy on 
health behaviors in the context of COVID-19: the mediation path
ways based on the health belief model. Front Public Health. 
2022;10:917022. doi:10.3389/fpubh.2022.917022.

30. Jiang F, Zhao Y, Bai J, Yang X, Zhang J, Lin D, Li X. Perceived 
health literacy and COVID-19 vaccine acceptance among Chinese 
college students: a mediation analysis. PLoS One. 2022;17(9): 
e0273285. doi:10.1371/journal.pone.0273285.

31. Arksey H, O’malley L. Scoping studies: towards a methodological 
framework. Int J Soc Res Methodol. 2005;8(1):19–32. doi:10.1080/ 
1364557032000119616.

32. Peters MD, Godfrey CM, Khalil H, McInerney P, Parker D, Soares 
CB. Guidance for conducting systematic scoping reviews. Int J 
Evid Based Healthc. 2015;13(3):141–46. doi:10.1097/XEB. 
0000000000000050.

33. MedCalc. Version 18.2.1. 2018. https://www.medcalc.org/ 

34. NCSS. Statistical analysis & graphics software. 2022. https://www.ncss. 
com/ 

35. Yüksekol Ö D, Baltaci N, NazÍk F, Duman M. Literacy Levels of 
Women of Reproductive Ages Related to the Covid-19 Vaccine. J 
Inonu Univ Health Serv Vocat Sch. 2022;10(2):641–651. doi:10. 
33715/inonusaglik.1020271.

36. DurmuŞ A, Akbolat M, Amarat M. COVID-19 Aşı Okuryazarlığı 
Ölçeği’nin Türkçe geçerlilik ve güvenirliliği. Cukurova Med J. 
2021;46(2):732–41. doi:10.17826/cumj.870432.

37. Achrekar GC, Batra K, Urankar Y, Batra R, Iqbal N, Choudhury SA, 
Hooda D, Khan R, Arora S, Singh A, et al. Assessing COVID-19 
booster hesitancy and its correlates: an early evidence from India. 
Vaccines (Basel). 2022;10(7):1048. doi:10.3390/vaccines10071048.

38. Alshehry AS, Cruz JP, Alquwez N, Alsharari AF, Tork HMM, 
Almazan JU, Alshammari F, Alabdulaziz H, Alsolami F, Tumala 
RB, et al. Predictors of nursing students’ intention to receive 
COVID-19 vaccination: a multi-university study in Saudi Arabia. 
J Adv Nurs. 2022;78(2):446–57. doi:10.1111/jan.15002.

39. Batra K, Sharma M, Dai CL, Khubchandani J. COVID-19 booster 
vaccination hesitancy in the United States: a Multi-Theory-Model 
(MTM)-based national assessment. Vaccines (Basel). 2022;10 
(5):758. doi:10.3390/vaccines10050758.

40. Biasio LR, Bonaccorsi G, Lorini C, Mazzini D, Pecorelli S. Italian 
adults’ likelihood of getting COVID-19 vaccine: a second online 
survey. Vaccines (Basel). 2021;9:268. doi:10.3390/vaccines9030268.

41. Bulca Acar A, Akın S. A cross-sectional study evaluating COVID- 
19 vaccine literacy: the example of antalya province. Ankara Med J. 
2022;22(3):347–58. doi:10.5505/amj.2022.49932.

42. Carter J, Rutherford S, Borkoles E. COVID-19 vaccine uptake 
among younger women in rural Australia. Vaccines (Basel). 
2021;10(1):10. doi:10.3390/vaccines10010026.

43. Correa-Rodriguez M, Rueda-Medina B, Callejas-Rubio JL, Rios- 
Fernandez R, de la Hera-Fernandez J, Ortego-Centeno N. COVID- 
19 vaccine literacy in patients with systemic autoimmune diseases. 
Curr Psychol. 2022;1–16. doi:10.1007/s12144-022-02713-y.

44. Costantini H. COVID-19 vaccine literacy of family carers for their 
older parents in Japan. Healthcare (Basel). 2021;9(8):1038. doi:10. 
3390/healthcare9081038.

45. Engelbrecht MC, Kigozi NG, Heunis JC. Factors associated with 
limited vaccine literacy: lessons learnt from COVID-19. Vaccines 
(Basel). 2022;10(6):865. doi:10.3390/vaccines10060865.

46. Engelbrecht M, Heunis C, Kigozi G. COVID-19 vaccine hesitancy 
in South Africa: lessons for future pandemics. Int J Environ Res 
Public Health. 2022;19(11):6694. doi:10.3390/ijerph19116694.

47. Gusar I, Konjevoda S, Babic G, Hnatesen D, Cebohin M, Orlandini 
R, Dželalija B. Pre-vaccination COVID-19 vaccine literacy in a 
Croatian adult population: a cross-sectional study. Int J Environ 
Res Public Health. 2021;18(13):7073. doi:10.3390/ijerph18137073.

48. Khiari H, Cherif I, M’ghirbi F, Mezlini A, Hsairi M. COVID-19 
vaccination acceptance and its associated factors among cancer 
patients in Tunisia. Asian Pac J Cancer Prev. 2021;22(11):3499– 
506. doi:10.31557/APJCP.2021.22.11.3499.

49. Kittipimpanon K, Maneesriwongul W, Butsing N, Janepanish 
Visudtibhan P, Leelacharas S. COVID-19 vaccine literacy, attitudes, 
and vaccination intention against COVID-19 among Thai older adults. 
Patient Prefer Adherence. 2022;16:2365–74. doi:10.2147/PPA.S376311.

50. Krishnamurthy K, Sobers N, Kumar A, Ojeh N, Scott A, Cave C, 
Gupta S, Bradford-King J, Sa B, Adams OP, et al. COVID-19 
vaccine intent among health care professionals of Queen 
Elizabeth Hospital, Barbados. Vaccines (Basel). 2021;14:3309–19. 
doi:10.2147/JMDH.S336952.

51. Li Y, Guo Y, Wu X, Hu Q, Hu D. The development and prelimin
ary application of the Chinese version of the COVID-19 vaccine 
literacy scale. Int J Environ Res Public Health. 2022;19(20):13601. 
doi:10.3390/ijerph192013601.

52. Maki W, Ishitsuka K, Yamaguchi K, Morisaki N. Vaccine literacy, 
COVID-19 vaccine-related concerns, and intention to recommend 
COVID-19 vaccines of healthcare workers in a pediatric and 
maternity hospital: a cross-sectional study. Vaccines (Basel). 
2022;10(9):1482. doi:10.3390/vaccines10091482.

22 L. R. BIASIO ET AL.

https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.3390/ijerph19084429
https://doi.org/10.1016/S2468-2667(20)30086-4
https://doi.org/10.1016/S2468-2667(20)30086-4
https://doi.org/10.3390/ijerph18105421
https://doi.org/10.1093/her/cyac009
https://doi.org/10.1080/10810730.2011.561726
https://doi.org/10.1111/inm.12988
https://doi.org/10.1080/21645515.2019.1609850
https://doi.org/10.1111/j.1532-5415.2006.00691.x
https://doi.org/10.1111/j.1532-5415.2006.00691.x
https://doi.org/10.1080/21645515.2017.1392423
https://healthliteracy.bu.edu/hlva-it
https://healthliteracy.bu.edu/hlva-it
https://doi.org/10.1080/21645515.2020.1829315
https://doi.org/10.1080/21645515.2020.1829315
https://doi.org/10.3390/vaccines10071158
https://doi.org/10.3390/ijerph15040798
https://doi.org/10.3389/fpubh.2022.917022
https://doi.org/10.1371/journal.pone.0273285
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1097/XEB.0000000000000050
https://doi.org/10.1097/XEB.0000000000000050
https://www.medcalc.org/
https://www.ncss.com/
https://www.ncss.com/
https://doi.org/10.33715/inonusaglik.1020271
https://doi.org/10.33715/inonusaglik.1020271
https://doi.org/10.17826/cumj.870432
https://doi.org/10.3390/vaccines10071048
https://doi.org/10.1111/jan.15002
https://doi.org/10.3390/vaccines10050758
https://doi.org/10.3390/vaccines9030268
https://doi.org/10.5505/amj.2022.49932
https://doi.org/10.3390/vaccines10010026
https://doi.org/10.1007/s12144-022-02713-y
https://doi.org/10.3390/healthcare9081038
https://doi.org/10.3390/healthcare9081038
https://doi.org/10.3390/vaccines10060865
https://doi.org/10.3390/ijerph19116694
https://doi.org/10.3390/ijerph18137073
https://doi.org/10.31557/APJCP.2021.22.11.3499
https://doi.org/10.2147/PPA.S376311
https://doi.org/10.2147/JMDH.S336952
https://doi.org/10.3390/ijerph192013601
https://doi.org/10.3390/vaccines10091482


53. Maneesriwongul W, Butsing N, Visudtibhan P, Leelacharas S, 
Kittipimpanon K. Translation and psychometric testing of the 
Thai COVID-19 vaccine literacy scale. Pacific Rim Int J Nurs 
Res. 2022;26:175–86.

54. Nath R, Imtiaz A, Nath SD, Hasan E. Role of vaccine hesitancy, 
ehealth literacy, and vaccine literacy in young adults’ COVID-19 
vaccine uptake intention in a lower-middle-income country. 
Vaccines (Basel). 2021;9(12):1405. doi:10.3390/vaccines9121405.

55. Omidvar S, Firouzbakht M. Acceptance of COVID-19 vaccine and 
determinant factors in the Iranian population: a web-based study. 
BMC Health Serv Res. 2022;22(1):652. doi:10.1186/s12913-022- 
07948-w.

56. Siewchaisakul P, Sarakarn P, Nanthanangkul S, Longkul J, 
Boonchieng W, Wungrath J. Role of literacy, fear and hesitancy 
on acceptance of COVID-19 vaccine among village health volun
teers in Thailand. PLoS One. 2022;17(6):e0270023. doi:10.1371/ 
journal.pone.0270023.

57. Takahashi Y, Ishitsuka K, Sampei M, Okawa S, Hosokawa Y, 
Ishiguro A, Tabuchi T, Morisaki N. COVID-19 vaccine literacy 
and vaccine hesitancy among pregnant women and mothers of 
young children in Japan. Vaccine. 2022;40(47):6849–56. doi:10. 
1016/j.vaccine.2022.09.094.

58. Yadete T, Batra K, Netski DM, Antonio S, Patros MJ, Bester JC. 
Assessing acceptability of COVID-19 vaccine booster dose among 
adult Americans: a cross-sectional study. Vaccines (Basel). 2021;9 
(12):1424. doi:10.3390/vaccines9121424.

59. Yilmaz D, Yilmaz DU, Yont GH. Determining Covid-19 vaccine 
literacy levels of nursing students. Curr Health Sci J. 2022;48 
(2):169–75. doi:10.12865/CHSJ.48.02.05.

60. Amit Aharon A, Nehama H, Rishpon S, Baron-Epel O. Parents 
with high levels of communicative and critical health literacy are 
less likely to vaccinate their children. Patient Educ Couns. 
2017;100(4):768–75. doi:10.1016/j.pec.2016.11.016.

61. Arriaga M, Francisco R, Nogueira P, Oliveira J, Silva C, Camara G, 
Sørensen K, Dietscher C, Costa A. Health literacy in Portugal: 
results of the health literacy population survey project 2019– 
2021. Int J Environ Res Public Health. 2022;19(7):4225. doi:10. 
3390/ijerph19074225.

62. Biasio LR, Giambi C, Fadda G, Lorini C, Bonaccorsi G, D’ancona 
F. Validation of an Italian tool to assess vaccine literacy in adult
hood vaccination: a pilot study. Ann Ig. 2020;32(3):205–22. doi:10. 
7416/ai.2020.2344.

63. Fadda G, Biasio LR, Mariani T, Giambi C. A survey about the 
degree of information and awareness of adolescents regarding 
vaccination in a Province of Central Italy. Ann Ig. 2022;34(1):13– 
26. doi:10.7416/ai.2021.2457.

64. Lorini C, Collini F, Galletti G, Ierardi F, Forni S, Gatteschi C, 
Gemmi F, Stacchini L, Papini S, Velpini B, et al. Vaccine literacy 
and source of information about vaccination among staff of nur
sing homes: a cross-sectional survey conducted in Tuscany (Italy). 
Vaccines (Basel). 2022;10(5):682. doi:10.3390/vaccines10050682.

65. Meppelink CS, Smit EG, Fransen ML, Diviani N. “I was right about 
vaccination”: confirmation bias and health literacy in online health 
information seeking. J Health Commun. 2019;24(2):129–40. 
doi:10.1080/10810730.2019.1583701.

66. Montagni I, Ouazzani-Touhami K, Pouymayou A, Pereira E, 
Texier N, Schuck S, Tzourio C. Who is hesitant about Covid-19 
vaccines? The profiling of participants in a French online cohort. 
Revue d’Épidémiologie et de Santé Publique. 2022;70(3):123–31. 
doi:10.1016/j.respe.2022.02.004.

67. Suitner C, Salvador Casara BG, Maggi S, Baldo V. An independent 
study to compare compliance, attitudes, knowledge, and sources of 
knowledge about pneumococcal vaccinations among an Italian 
sample of older adults. Vaccines (Basel). 2022;10(4):490. doi:10. 
3390/vaccines10040490.

68. Sumile EF, Diric JH, Dorado ZM, Dumaua K, Ecura MJR, Dumaya 
JM. Dengue vaccine controversy awareness, vaccine health lit
eracy, and vaccine acceptability among mothers in select rural 
communities. J of Health and Caring Sci. 2020;2(2):123–34. 
doi:10.37719/jhcs.2020.v2i2.oa005.

69. Wang X, Zhou X, Leesa L, Mantwill S. The effect of vaccine literacy 
on parental trust and intention to vaccinate after a major vaccine 
scandal. J Health Commun. 2018;23(5):413–21. doi:10.1080/ 
10810730.2018.1455771.

70. Ishikawa H, Takeuchi T, Yano E. Measuring functional, commu
nicative, and critical health literacy among diabetic patients. 
Diabetes Care. 2008;31(5):874–79. doi:10.2337/dc07-1932.

71. Del Giudice P, Pasquin F, Degani G, et al. Misurare l’alfabetizza
zione vaccinale: risultati preliminari per la validazione di uno 
strumento italiano in una popolazione di genitori di bambini da 
0 a 8 anni. 51° Congresso Nazionale SItI; 2018 Oct 17-20; Riva del 
Garda, Italy.1, p. 138. http://www.igienistionline.it/docs/2018/ 
41abstract.pdf 

72. Health_Literacy_Tool_Shed. HLVaIT instructions. https://healthli 
teracy.bu.edu/documents/299/HLVa-IT%20-%20Administration 
%20instructions.pdf .

73. Dube E, Ward JK, Verger P, MacDonald NE. Vaccine hesitancy, 
acceptance, and anti-vaccination: trends and future prospects for 
public health. Annu Rev Public Health. 2021;42(1):175–91. doi:10. 
1146/annurev-publhealth-090419-102240.

74. Gendler Y, Ofri L. Investigating the influence of vaccine literacy, 
vaccine perception and vaccine hesitancy on Israeli parents’ accep
tance of the COVID-19 vaccine for their children: a cross-sectional 
study. Vaccines (Basel). 2021;9(12):1391. doi:10.3390/ 
vaccines9121391.

75. Akel KB, Masters NB, Shih SF, Lu Y, Wagner AL. Modification of a 
vaccine hesitancy scale for use in adult vaccinations in the United 
States and China. Hum Vaccin Immunother. 2021;17(8):2639–46. 
doi:10.1080/21645515.2021.1884476.

76. Wang J, Zhu H, Lai X, Zhang H, Huang Y, Feng H, Lyu Y, Jing R, 
Guo J, Fang H. From COVID-19 vaccination intention to actual 
vaccine uptake: a longitudinal study among Chinese adults after 
six months of a National Vaccination Campaign. Expert Rev 
Vaccines. 2022;21(3):385–95. doi:10.1080/14760584.2022. 
2021076.

77. Literacy M-P-MPaOH. The HLS19-VAC instrument to measure 
vaccination literacy. 2022.

78. Rosano A, Lorini C, Unim B, Griebler R, Cadeddu C, Regazzi L, 
Galeone D, Palmieri L. Coronavirus-related health literacy: a 
cross-sectional study during the COVID-19 pandemic in Italy. 
Int J Environ Res Public Health. 2022;19(7):3807. doi:10.3390/ 
ijerph19073807.

79. Montagni I, Ouazzani-Touhami K, Mebarki A, Texier N, Schuck S, 
Tzourio C. Acceptance of a Covid-19 vaccine is associated with 
ability to detect fake news and health literacy. J Public Health 
(Oxf). 2021;43(4):695–702. doi:10.1093/pubmed/fdab028.

80. Osborne RH, Batterham RW, Elsworth GR, Hawkins M, 
Buchbinder R. The grounded psychometric development and 
initial validation of the Health Literacy Questionnaire (HLQ). 
BMC Public Health. 2013;13(1):658. doi:10.1186/1471-2458-13- 
658.

81. Tokiya M, Hara M, Matsumoto A, Ashenagar MS, Nakano T, 
Hirota Y. Association of vaccine confidence and hesitancy in 
three phases of COVID-19 vaccine approval and introduction in 
Japan. Vaccines (Basel). 2022;10(3):423. doi:10.3390/ 
vaccines10030423.

82. Nutbeam D. Health literacy as a public goal: a challenge for con
temporary health education and communication strategies into 
the 21st century. Health Promot Int. 2000;15(3):259–67. doi:10. 
1093/heapro/15.3.259.

83. Zarocostas J. How to fight an infodemic. Lancet. 2020;395 
(10225):676. doi:10.1016/S0140-6736(20)30461-X.

84. Hua J, Shaw R. Corona virus (COVID-19) “infodemic” and emer
ging issues through a data lens: the case of China. Int J Environ Res 
Public Health. 2020;17(7):2309. doi:10.3390/ijerph17072309.

85. Qureshi A, Syed Sulaiman SA, Kumar N, Qureshi P. Knowledge, 
perception, and fear among the global population towards newly 
evoked variant Omicron (B.1.1.529). PLoS One. 2022;17(7): 
e0270761. doi:10.1371/journal.pone.0270761.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 23

https://doi.org/10.3390/vaccines9121405
https://doi.org/10.1186/s12913-022-07948-w
https://doi.org/10.1186/s12913-022-07948-w
https://doi.org/10.1371/journal.pone.0270023
https://doi.org/10.1371/journal.pone.0270023
https://doi.org/10.1016/j.vaccine.2022.09.094
https://doi.org/10.1016/j.vaccine.2022.09.094
https://doi.org/10.3390/vaccines9121424
https://doi.org/10.12865/CHSJ.48.02.05
https://doi.org/10.1016/j.pec.2016.11.016
https://doi.org/10.3390/ijerph19074225
https://doi.org/10.3390/ijerph19074225
https://doi.org/10.7416/ai.2020.2344
https://doi.org/10.7416/ai.2020.2344
https://doi.org/10.7416/ai.2021.2457
https://doi.org/10.3390/vaccines10050682
https://doi.org/10.1080/10810730.2019.1583701
https://doi.org/10.1016/j.respe.2022.02.004
https://doi.org/10.3390/vaccines10040490
https://doi.org/10.3390/vaccines10040490
https://doi.org/10.37719/jhcs.2020.v2i2.oa005
https://doi.org/10.1080/10810730.2018.1455771
https://doi.org/10.1080/10810730.2018.1455771
https://doi.org/10.2337/dc07-1932
http://www.igienistionline.it/docs/2018/41abstract.pdf
http://www.igienistionline.it/docs/2018/41abstract.pdf
https://healthliteracy.bu.edu/documents/299/HLVa-IT%2520-%2520Administration%2520instructions.pdf
https://healthliteracy.bu.edu/documents/299/HLVa-IT%2520-%2520Administration%2520instructions.pdf
https://healthliteracy.bu.edu/documents/299/HLVa-IT%2520-%2520Administration%2520instructions.pdf
https://doi.org/10.1146/annurev-publhealth-090419-102240
https://doi.org/10.1146/annurev-publhealth-090419-102240
https://doi.org/10.3390/vaccines9121391
https://doi.org/10.3390/vaccines9121391
https://doi.org/10.1080/21645515.2021.1884476
https://doi.org/10.1080/14760584.2022.2021076
https://doi.org/10.1080/14760584.2022.2021076
https://doi.org/10.3390/ijerph19073807
https://doi.org/10.3390/ijerph19073807
https://doi.org/10.1093/pubmed/fdab028
https://doi.org/10.1186/1471-2458-13-658
https://doi.org/10.1186/1471-2458-13-658
https://doi.org/10.3390/vaccines10030423
https://doi.org/10.3390/vaccines10030423
https://doi.org/10.1093/heapro/15.3.259
https://doi.org/10.1093/heapro/15.3.259
https://doi.org/10.1016/S0140-6736(20)30461-X
https://doi.org/10.3390/ijerph17072309
https://doi.org/10.1371/journal.pone.0270761


86. Tyson A, Funk C. Increasing public criticism, confusion over 
COVID-19 - response in U.S. Pew Research Center; 2022 [2023 
Feb 08]. https://www.pewresearch.org/science/2022/02/09/increas 
ing-public-criticism-confusion-over-covid-19-response-in-u-s/ 

87. Chong YY, Cheng HY, Chan HYL, Chien WT, Wong SYS. 
COVID-19 pandemic, infodemic and the role of eHealth literacy. 
Int J Nurs Stud. 2020;108:103644. doi:10.1016/j.ijnurstu.2020. 
103644.

88. De Man J, Campbell L, Tabana H, Wouters E. The pandemic of 
online research in times of COVID-19. BMJ Open. 2021;11(2): 
e043866. doi:10.1136/bmjopen-2020-043866.

89. Okan O, Bollweg TM, Berens EM, Hurrelmann K, Bauer U, 
Schaeffer D. Coronavirus-related health literacy: a cross-sectional 
study in adults during the COVID-19 infodemic in Germany. Int J 
Environ Res Public Health. 2020;17(15):5503. doi:10.3390/ 
ijerph17155503.

90. Sorensen K, Van den Broucke S, Pelikan JM, Fullam J, Doyle G, 
Slonska Z, Kondilis B, Stoffels V, Osborne RH, Brand H. 
Measuring health literacy in populations: illuminating the design 
and development process of the European Health Literacy Survey 
Questionnaire (HLS-EU-Q). BMC Public Health. 2013;13(1):948. 
doi:10.1186/1471-2458-13-948.

91. McCaffery KJ, Dodd RH, Cvejic E, Ayrek J, Batcup C, Isautier JM, 
Bonner C, Pickles K, Nickel B, Dakin T, et al. Health literacy and 
disparities in COVID-19–related knowledge, attitudes, beliefs and 
behaviours in Australia. Public Health Res Pract. 2020;30(4):30. 
doi:10.17061/phrp30342012.

92. Castro-Sanchez E, Chang PWS, Vila-Candel R, Escobedo AA, Holmes 
AH. Health literacy and infectious diseases: why does it matter? Int J 
Infect Dis. 2016;43:103–10. doi:10.1016/j.ijid.2015.12.019.

93. Willis DE, Andersen JA, Bryant-Moore K, Selig JP, Long CR, Felix 
HC, Curran GM, McElfish PA. COVID-19 vaccine hesitancy: race/ 
ethnicity, trust, and fear. Clin Transl Sci. 2021;14(6):2200–07. 
doi:10.1111/cts.13077.

94. LaVecchia C. Attitudes towards influenza vaccine and a potential 
COVID-19 vaccine in Italy and differences across occupational 
groups, September 2020. Med Lav. 2020;111(6):445–48. doi:10. 
23749/mdl.v111i6.10813.

95. Lazarus JV, Ratzan SC, Palayew A, Gostin LO, Larson HJ, Rabin K, 
Kimball S, El-Mohandes A. A global survey of potential acceptance 
of a COVID-19 vaccine. Nat Med. 2021;27(2):225–28. doi:10.1038/ 
s41591-020-1124-9.

96. Garcia LY, Cerda AA. Contingent assessment of the COVID-19 
vaccine. Vaccine. 2020;38(34):5424–29. doi:10.1016/j.vaccine. 
2020.06.068.

97. Szilagyi PG, Thomas K, Shah MD, 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. 
2020;325(4):396. doi:10.1001/jama.2020.26419.

98. Graffigna G, Palamenghi L, Barello S, Stefania B. “Cultivating” accep
tance of a COVID-19 vaccination program: lessons from Italy. 
Vaccine. 2020;38(48):7585–86. doi:10.1016/j.vaccine.2020.10.025.

99. Hudson A, Montelpare WJ. Predictors of vaccine hesitancy: impli
cations for COVID-19 public health messaging. Int J Environ Res 
Public Health. 2021;18(15):8054. doi:10.3390/ijerph18158054.

100. Dietscher. The action network on measuring population and orga
nizational health literacy (M-POHL) a network under the umbrella 
of the WHO European Health Information Initiative (EHII). 
Public Health Panorama. 2019;5:1–121.

101. Zhang H, Li Y, Peng S, Jiang Y, Jin H, Zhang F. The effect of health 
literacy on COVID-19 vaccine hesitancy among community popu
lation in China: the moderating role of stress. Vaccine. 2022;40 
(32):4473–78. doi:10.1016/j.vaccine.2022.06.015.

102. Eysenbach G. Improving the quality of web surveys: the checklist 
for reporting results of internet E-surveys (CHERRIES). J Med 
Internet Res. 2004;6(3):e34. doi:10.2196/jmir.6.3.e34.

103. Eysenbach G, Wyatt J. Using the internet for surveys and health 
research. J Med Internet Res. 2002;4(2):E13. doi:10.2196/jmir.4.2. 
e13.

104. Jones MK, Calzavara L, Allman D, Worthington CA, Tyndall M, 
Iveniuk J. A comparison of web and telephone responses from a 
national HIV and AIDS survey. JMIR Public Health Surveill. 
2016;2(2):e37. doi:10.2196/publichealth.5184.

105. Birru MS, Monaco VM, Charles L, Drew H, Njie V, Bierria T, 
Detlefsen E, Steinman RA. Internet usage by low-literacy adults 
seeking health information: an observational analysis. J Med 
Internet Res. 2004;6(3):e25. doi:10.2196/jmir.6.3.e25.

106. Rzymski P, Poniedzialek B, Fal A. Willingness to receive the 
booster COVID-19 vaccine dose in Poland. Vaccines (Basel). 
2021;9(11):1286. doi:10.3390/vaccines9111286.

107. Folcarelli L, Miraglia Del Giudice G, Corea F, Angelillo IF. 
Intention to receive the COVID-19 vaccine booster dose in a 
university community in Italy. Vaccines (Basel). 2022;10. doi:10. 
3389/fpubh.2022.995382.

108. Ganguli M, Hughes TF, Jia Y, Lingler J, Jacobsen E, Chang CH. 
Aging and functional health literacy: a population-based study. 
Am J Geriatr Psychiatry. 2021;29(9):972–81. doi:10.1016/j.jagp. 
2020.12.007.

109. Murman DL. The impact of age on cognition. Semin Hear. 2015;36 
(03):111–21. doi:10.1055/s-0035-1555115.

110. McDougall GJ Jr., Mackert M, Becker H. Memory performance, 
health literacy, and instrumental activities of daily living of com
munity residing older adults. Nurs Res. 2012;61(1):70–75. doi:10. 
1097/NNR.0b013e31823b18f4.

111. Kobayashi LC, Wardle J, Wolf MS, von Wagner C. Aging and 
functional health literacy: a systematic review and meta-analysis. J 
Gerontol B Psychol Sci Soc Sci. 2016;71(3):445–57. doi:10.1093/ 
geronb/gbu161.

112. Clouston SAP, Manganello JA, Richards M. A life course approach 
to health literacy: the role of gender, educational attainment and 
lifetime cognitive capability. Age Ageing. 2017;46:493–99. doi:10. 
1093/ageing/afw229.

113. Verger P, Scronias D, Dauby N, Adedzi KA, Gobert C, Bergeat M, 
Gagneur A, Dubé E. Attitudes of healthcare workers towards 
COVID-19 vaccination: a survey in France and French-speaking 
parts of Belgium and Canada, 2020. Euro Surveill. 2021;26(3). 
doi:10.2807/1560-7917.ES.2021.26.3.2002047.

114. Wang J, Jing R, Lai X, Zhang H, Lyu Y, Knoll MD, Fang H. 
Acceptance of COVID-19 vaccination during the COVID-19 pan
demic in China. Vaccines (Basel). 2020;8(3):482. doi:10.3390/ 
vaccines8030482.

115. MinSal. Report vaccini COVID-19 aggiornato al: 16-10-2022 06: 
19; 2022.

116. Hunter P, Fryhofer SA, Szilagyi PG. Vaccination of adults in 
general medical practice. Mayo Clin Proc. 2020;95(1):169–83. 
doi:10.1016/j.mayocp.2019.02.024.

117. Szczerbińska K, Brzyski P, Prokop-Dorner A, Ocetkiewicz T, 
Barańska I. Development and validation of Attitudes Towards 
Vaccinations Scale (ATVS) – part 1. Eur Geriatr Med. 2017;8 
(4):320–24. doi:10.1016/j.eurger.2017.06.006.

118. Morley J, Cowls J, Taddeo M, Floridi L. Public health in the 
information age: recognizing the infosphere as a social determi
nant of health. J Med Internet Res. 2020;22(8):e19311. doi:10.2196/ 
19311.

119. Bo A, Friis K, Osborne RH, Maindal HT. National indicators of 
health literacy: ability to understand health information and to 
engage actively with healthcare providers - a population based 
survey among Danish adult. BMC Public Health. 2024;14:1095. 
doi:10.1186/1471-2458-14-1095.

120. Buawangpong N, Sirikul W, Anukhro C, Seesen M, La-Up A, 
Siviroj P. Health information sources influencing health literacy 
in different social contexts across age groups in northern Thailand 
citizens. Int J Environ Res Public Health. 2022;19(10):6051. doi:10. 
3390/ijerph19106051.

121. Wang J, Lu X, Lai X, Lyu Y, Zhang H, Fenghuang Y, Jing R, Li L, 
Yu W, Fang H. The changing acceptance of COVID-19 vaccina
tion in different epidemic phases in China: a longitudinal study. 
Vaccines (Basel). 2021;9(3):191. doi:10.3390/vaccines9030191.

24 L. R. BIASIO ET AL.

https://www.pewresearch.org/science/2022/02/09/increasing-public-criticism-confusion-over-covid-19-response-in-u-s/
https://www.pewresearch.org/science/2022/02/09/increasing-public-criticism-confusion-over-covid-19-response-in-u-s/
https://doi.org/10.1016/j.ijnurstu.2020.103644
https://doi.org/10.1016/j.ijnurstu.2020.103644
https://doi.org/10.1136/bmjopen-2020-043866
https://doi.org/10.3390/ijerph17155503
https://doi.org/10.3390/ijerph17155503
https://doi.org/10.1186/1471-2458-13-948
https://doi.org/10.17061/phrp30342012
https://doi.org/10.1016/j.ijid.2015.12.019
https://doi.org/10.1111/cts.13077
https://doi.org/10.23749/mdl.v111i6.10813
https://doi.org/10.23749/mdl.v111i6.10813
https://doi.org/10.1038/s41591-020-1124-9
https://doi.org/10.1038/s41591-020-1124-9
https://doi.org/10.1016/j.vaccine.2020.06.068
https://doi.org/10.1016/j.vaccine.2020.06.068
https://doi.org/10.1001/jama.2020.26419
https://doi.org/10.1016/j.vaccine.2020.10.025
https://doi.org/10.3390/ijerph18158054
https://doi.org/10.1016/j.vaccine.2022.06.015
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.2196/jmir.4.2.e13
https://doi.org/10.2196/jmir.4.2.e13
https://doi.org/10.2196/publichealth.5184
https://doi.org/10.2196/jmir.6.3.e25
https://doi.org/10.3390/vaccines9111286
https://doi.org/10.3389/fpubh.2022.995382
https://doi.org/10.3389/fpubh.2022.995382
https://doi.org/10.1016/j.jagp.2020.12.007
https://doi.org/10.1016/j.jagp.2020.12.007
https://doi.org/10.1055/s-0035-1555115
https://doi.org/10.1097/NNR.0b013e31823b18f4
https://doi.org/10.1097/NNR.0b013e31823b18f4
https://doi.org/10.1093/geronb/gbu161
https://doi.org/10.1093/geronb/gbu161
https://doi.org/10.1093/ageing/afw229
https://doi.org/10.1093/ageing/afw229
https://doi.org/10.2807/1560-7917.ES.2021.26.3.2002047
https://doi.org/10.3390/vaccines8030482
https://doi.org/10.3390/vaccines8030482
https://doi.org/10.1016/j.mayocp.2019.02.024
https://doi.org/10.1016/j.eurger.2017.06.006
https://doi.org/10.2196/19311
https://doi.org/10.2196/19311
https://doi.org/10.1186/1471-2458-14-1095
https://doi.org/10.3390/ijerph19106051
https://doi.org/10.3390/ijerph19106051
https://doi.org/10.3390/vaccines9030191


122. Fridman A, Gershon R, Gneezy A. COVID-19 and vaccine hesi
tancy: a longitudinal study. PLoS One. 2021;16(4):e0250123. 
doi:10.1371/journal.pone.0250123.

123. Beca-Martinez MT, Romay-Barja M, Ayala A, Falcon-Romero M, 
Rodriguez-Blazquez C, Benito A, Forjaz MJ. Trends in COVID-19 
vaccine acceptance in Spain, September 2020–may 2021. Am J 
Public Health. 2022;112(11):e1–9. doi:10.2105/AJPH.2022.307039.

124. Oakley E, Abuhamad S, Seager J, Avuwadah B, Hamory J, Jones N, 
Małachowska A, Yadete W, Hamad BA, Baird S. COVID-19 and 
the gendered impacts on adolescent wellbeing: evidence from a 
cross-sectional study of locally adapted measures in Ethiopia, 
Jordan, and Palestine. EClinicalMedicine. 2022;52:101586. doi:10. 
1016/j.eclinm.2022.101586.

125. ECDC. COVID-19 vaccine effectiveness in adolescents aged 
12–17 years and interim public health considerations for 
administration of a booster dose. ECDC Technical Report 
2022.

126. Gray A, Fisher CB. Determinants of COVID-19 vaccine uptake 
in adolescents 12-17 years old: examining pediatric vaccine 
hesitancy among racially diverse parents in the United States. 
Front Public Health. 2022;10:844310. doi:10.3389/fpubh.2022. 
844310.

127. Nelson LR, Stupiansky NW, Ott MA. The influence of age, health 
literacy, and affluence on adolescents’ capacity to consent to 
research. J Empir Res Hum Res Ethics. 2016;11(2):115–21. 
doi:10.1177/1556264616636232.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 25

https://doi.org/10.1371/journal.pone.0250123
https://doi.org/10.2105/AJPH.2022.307039
https://doi.org/10.1016/j.eclinm.2022.101586
https://doi.org/10.1016/j.eclinm.2022.101586
https://doi.org/10.3389/fpubh.2022.844310
https://doi.org/10.3389/fpubh.2022.844310
https://doi.org/10.1177/1556264616636232


Annex 1. HLVa, tool to assess Health Literacy about Vaccination in adulthood

Annex 2. COVID-19-VLS, tool to assess VL skills, perceptions, attitudes, behavior, and beliefs

Variable Measure and Items Assessment (score)

Vaccine Literacy functional skills When reading or listening to information about future vaccines or current 
vaccines for adults: 

(1) Did you find that the material as a whole (texts and/or images) was difficult to read?
(2) Did he find words you didn’t know?
(3) Did you find that the texts were difficult to understand?
(4) Did you need much time to understand them?
(5) Did you or would you need someone to help you understand them?

Ordinal 
4 points Likert scale for 

ferquency
● Often (1)
● Sometimes (2)
● Rarely (3)
● Never (4)

Vaccine Literacy interactive 
(communicative) skills

When looking for information about vaccines for adults: 
(6) Have you consulted more than one source of information? 
(7) Did you find the information you were looking for? 
(8) Did you understand the information found? 
(9) Have you had the opportunity to use the information? 
(10) Did you discuss what you understood about vaccinations with your doctor or other 

people

Ordinal 
4 points Likert scale for 

frequency
● Often (4)
● Sometimes (3)
● Rarely (2)
● Never (1)

Vaccine Literacy critical skills (11) Did you consider whether the information collected was about your condition? 
(12) Have you considered the credibility of the sources? 
(13) Did you check whether the information was correct? 
(14) Did you find any useful information to make a decision on whether or not to get 

vaccinated?

Ordinal 
4 points Likert scale for 

frequency
● Often (4)
● Sometimes (3)
● Rarely (2)
● Never (1)

Variable Measure and Items Assessment (score)

Vaccine Literacy functional skills When reading or listening to information about future COVID-19 vaccines or 
current vaccines: 
(1) Did you find words you didn’t know?
(2) Did you find that the texts were difficult to understand?
(3) Did you need much time to understand them?
(4) Did you or would you need someone to help you understand them?

Ordinal 
4 points Likert scale for 

frequency
● Often (1)
● Sometimes (2)
● Rarely (3)
● Never (4)

Vaccine Literacy interactive/critical 
skills

When looking for information about future COVID-19 vaccines or current vaccines:
(5) Have you consulted more than one source of information?
(6) Did you find the information you were looking for?
(7) Have you had the opportunity to use the information?
(8) Did you discuss what you understood about vaccinations with your doctor or other 

people?
(9) Did you consider whether the information collected was about your condition?
(10) Have you considered the credibility of the sources?
(11) Did you check whether the information was correct?
(12) Did you find any useful information to make a decision on whether or not to get 

vaccinated?

Ordinal 
4 points Likert scale for 

frequency
● Often (4)
● Sometimes (3)
● Rarely (2)
● Never (1)

Beliefs about vaccination How much do you agree with the following statements:
(1) ‘I am not favorable to vaccines because they are unsafe’
(2) ‘There is no need to vaccinate because natural immunity exists’

Ordinal 
4 points Likert scale for 

agreement
● Totally (1)
● A little (2)
● Partially (3)
● Not at all (4)

COVID-19 vaccines perceptions and 
attitudes

About future COVID-19 vaccines:
(1) Will be possible to produce safe and efficacious vaccines?
(2) Will you get vaccinated, if possible?
(3) Will Authorities succeed in vaccinating the entire population?
(4) Would you pay a fee to be vaccinated?

Should children be vaccinated too?

Nominal 
YES/NO

Other vaccines behavior About current vaccines:
(1) Have you been vaccinated against flu last season?
(2) Will you get vaccinated against flu this year?
(3) Do you plan to be vaccinated against other infectious diseases?

Nominal 
YES/NO
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Annex 3. COVID-19-VLS, reviewed in January 2021, subsequent to the approval of the first SARS-CoC-2 
vaccines

Variable Measure and Items Assessment

COVID-19 vaccines perceptions 
and attitudes

About future COVID-19 vaccines:
(1) …do you think the vaccines developed so far are safe?
(2) …do you think they are efficacious?
(3) ….do you think they overlap, regardless of the production technique used?
(4) …do you intend to get vaccinated against COVID-19?
(5) …. if you could, would you choose which vaccine to take?
(6) …will the Government be able to offer the vaccine against COVID-19 free for everyone?
(7) …would you pay a fee to be vaccinated?
(8) …should vaccination against COVID-19 be made mandatory for everyone?
(9) …should vaccination against COVID-19 be made compulsory for the most at-risk groups?

(10) …do you think children should be vaccinated too?

Nominal 
YES/NO

Other vaccines behavior About current vaccines:
(1) … have you been vaccinated against flu?
(2) …you wanted to be vaccinated against the flu, but you couldn’t?
(3) …in 2020 you have been vaccinated and/or do you intend to vaccinate yourself soon against other 

infectious diseases, in addition to influenza and COVID-19?

Nominal 
YES/NO
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