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Abstract

Background Vaccination is one of the most economic and effective strategies for preventing infectious diseases.
However, public intention to be vaccinated is, to a certain degree, influenced by issues related to vaccine hesitancy,
anti-vaccine movement, and public concerns about safety and adverse effects. Vaccine literacy is considered as a
positive factor in improving vaccination intention, however, the correlation between vaccine literacy and vaccination
intention has not been thoroughly investigated in mainland China. This study aims to (1) explore the correlation
between vaccine literacy and vaccination intention among adults in mainland China; (2) investigate whether
participants could seek out vaccine information on their own initiative and whether they knew basic information of
common vaccines.

Methods An online cross-sectional survey was conducted on 614 adult participants from 27 May to 8 June 2023
by a convenience sampling. Data were collected by using the questionnaire of demographic characteristics, vaccine
literacy, vaccination intention, initiative of seeking out vaccine information, and basic vaccine quiz about common
vaccines. Data were analyzed by using IBM SPSS version 24.0 at a significance level of 0.05.

Results The mean scores of functional, and interactive-critical vaccine literacy were 2.97+0.70 and 2.73 +0.66; the
vaccination intentions of influenza, hepatitis B, COVID-19 and HPV were 58.5%, 80.0%, 71.3% and 62.9% respectively;
interactive-critical vaccine literacy was significantly and positively associated with vaccination intention. The results
also showed: 71.4% of the participants could seek out vaccine information on their own initiative, however, a certain
proportion of the participants merely knew vaccine names and did not know basic information of common vaccines,
especially influenza vaccine and hepatitis B vaccine.

Conclusions There is still room for improvement in vaccine literacy, vaccination intention of influenza and HPV
vaccines, and basic vaccine information. Based on the significantly positive correlation between interactive-critical
vaccine literacy and vaccination intention, it is advisable to harness vaccine literacy to boost vaccination intention by
communicating and learning basic information of common vaccines.
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Introduction

Vaccination is one of the most cost-effective ways of pre-
venting infectious diseases. It currently prevents 2—3 mil-
lion deaths a year, and an additional 1.5 million could be
averted through improved global vaccination coverage
[1]. However, vaccine hesitancy, a delay in acceptance
or refusal of vaccination despite availability of vaccina-
tion services [2], is getting more prominent these years
and has been considered as one of the ten issues threat-
ening global health in 2019 [1]. Meanwhile the anti-
vaccine movement has grown tremendously in the past
twenty years [3]; especially since COVID-19 vaccines
were released, public mistrust and concerns about safety
and adverse effects have been raised and these issues may
negatively affect public vaccination intention [4].

Vaccine literacy entails knowledge, motivation, and
competencies to find, understand and judge immuni-
sation-related information to make proper immunisa-
tion decisions [5, 6]. These years, several scholars have
advocated more attentions to vaccine literacy: Ratzan
[7] appealed to develop vaccine literacy with the level
of attention it deserved, and Biasio [8] emphasized that
vaccine literacy was undervalued and the relevance of
vaccine literacy in the domain of disease prevention was
obvious. Since then, more studies have focused on the
correlation between vaccine literacy and vaccination
intention in order to improve vaccination intention or
vaccination coverage in a perspective of vaccine literacy.
Some previous studies showed that vaccine literacy was
associated with vaccination intention [4, 9-13], while
some studies did not find any association [14, 15]. Some
factors associated with vaccine or health literacy, such
as race, socio-economic status and GDP [16-19], and
some factors associated with vaccination intention, such
as vaccine confidence, continent, country, geographic
region, and ethnicity [13, 20-23], may indirectly influ-
ence the result of the association between vaccine lit-
eracy and vaccination intention, resulting in a variety of
study results. These results prove that the role of vaccine
literacy is complex and deserves more researches.

The studies exploring the correlation between vaccine
literacy and vaccination intention have been conducted
more in foreign countries since 2020, however, there has
been few studies in mainland China. Considering our
country’s several differences with other countries, for
instance, a wide span of latitudes, a variety of climate,
and different distribution characteristics of diseases mak-
ing the disease prevention programs and vaccination
policies-making more complex and diverse, the foreign
research results might not be completely suitable for the
actual condition of mainland China. One study [24] has
been performed with this aim in mainland China, and
it explored the correlation between parents’ vaccine lit-
eracy and vaccination intention in the context of a special
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vaccine scandal, but the test dimensions of parents’ vac-
cine literacy were short of interactive level, the test items
of parents’ vaccine literacy were only three, the vaccina-
tion intention was limited to vaccinate their children with
domestic vaccines, and the whole study was limited to a
certain vaccine scandal event background, so its result
was not generalizable and absolutely suitable for nor-
mal situation. Based on the results showed by the exist-
ing similar studies, considering the context of mainland
China, it was necessary to conduct the study to explore
the correlation between vaccine literacy and vaccination
intention among adults in mainland China. Therefore,
we hypothesized that vaccine literacy was significantly
and positively associated with vaccination intention. The
purposes of this study were to: (1) explore the correla-
tion between vaccine literacy and vaccination intention
among adults in mainland China; (2) investigate whether
participants could seek out vaccine information on their
own initiative and whether they knew basic information
of common vaccines, which is valuable for healthcare and
other authorities to implement specified measures that
harness vaccine literacy to enhance vaccination intention.

Methods

Study design

A cross-sectional survey using an anonymous online
questionnaire was conducted on adults in mainland
China from 27 May to 8 June 2023.

Study sample

A convenience sampling was applied in this study. The
inclusion criteria were (1) aged>18 years, (2) able to use
smart phone, tablet, laptop or computer, (3) willing to
take part in this survey.

The sample size of the survey was calculated according
to a mathematical formula: n=4{(u,,, + up) / In[(1+p)/
(1-p)]}*+3, which is applied to the study aiming to
explore correlation [25]. Where, # is the minimum sam-
ple size, u,,, is standardized normal distribution critical
values at the test level of a (2-tailed), ug is standardized
normal distribution critical values under type II error 3,
and p is correlation coefficient. The sample size of 216
participants was determined using a=0.05, $=0.1, and
p=0.219 which was a correlation value observed in a
previous similar study [9]. An additional 10% was added
to account for potential invalid questionnaires. The
final sample collected comprised 614 participants after
excluding invalid responses that took less than 66 s.

Data collection

The online questionnaire and its link were created by
“Wen Juan Xing” which is a professional and frequently-
used platform to compose and distribute questionnaires
in mainland China, then the link was forwarded by the
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WeChat platform. WeChat is the main social media plat-
form in China [26]. The vast major of the Chinese are
WeChat users with an extensive age distribution from
teenagers to the elderly [27, 28], which is appropriate
to collect the targeted population. The questionnaire
involved demographic characteristics, vaccine literacy,
vaccination intention, initiative of seeking out vaccine
information, and basic vaccine quiz about common vac-
cines. Prior to answering, participants were informed
of the survey purposes, and voluntary and anonymous
attendance.

Measurements of variables

Demographic characteristics

The collected demographic characteristics included age,
sex, education degree, healthcare background, residence
area, occupation and income.

Vaccine literacy
The vaccine literacy scale was developed by Biasio et al.
[29], containing five items for functional vaccine literacy
subscale representing language capabilities - the basic
ability of reading comprehension, and nine items for
interactive-critical vaccine literacy subscale represent-
ing cognitive efforts - interactive vaccine literacy more
involving discussion with doctors or other people, and
consulting and using vaccine information; critical vac-
cine literacy more focusing consideration of the credibil-
ity of vaccine information, the vaccine suitability for one’s
condition, and making the decision whether taking vac-
cine or not. Four possible options using a 4-point Likert
scale were for each item (4-never, 3-rarely, 2-sometimes,
1-often for functional items; 1-never, 2-rarely, 3-some-
times, 4-often for interactive-critical items). There was a
filter question before answering each subscale, and if the
reply to the filter question was affirmative, the participant
would be allowed to answer the following subscale. The
score was obtained from the mean value of the responses
to each item in each subscale. The score range was from 1
to 4, and higher score meant higher vaccine literacy level.
Before our survey, the vaccine literacy scale had been
translated from English to Chinese and validated by Yang
et al. [3], however, Yang et al. [3] modified the score cal-
culation method from a 4-point Likert scale to a 5-point
Likert scale. Therefore, considering a 4-point Likert scale
would be applied in our study, which was different from
Yang et al. [3], a pilot of 172 participants was conducted
to validate the Chinese-translated vaccine literacy scale
intended to be applied in our study. The expression in
Chinese for the component of 14 items (questions) in
the Chinese-translated vaccine literacy scale used in the
pilot referred to the scale by Yang et al. [3] after receiving
the author’s agreement by email. As a result of the pilot,
an item analysis showed good item discrimination, an
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exploratory factor analysis (EFA) showed adequate con-
struct validity: functional and interactive-critical dimen-
sions, and a reliability test showed that Cronbach’s Alpha
were 0.910 and 0.935 for functional and interactive-criti-
cal vaccine literacy subscales respectively. The validation
results of the pilot are given in Supplementary material
Table S1. The vaccine literacy scale used in the study is
given in Supplementary material Table S2.

Vaccination intention

Vaccination intentions of four common adult vaccines
- influenza, hepatitis B, COVID-19 and HPV vaccines
- were measured. For influenza vaccination intention,
the question “how likely you are willing to get influenza
vaccine” was for the participants who had no influenza
vaccination, and then the other question “the immunity
produced by vaccine will weaken over time, and how
likely you are willing to reuptake influenza vaccine” for
the participants who had vaccinated against influenza.
The responses of definitely “yes” or “probably” were
coded as having intention, while the responses of “not
sure’, “not probably” or “definitely no” were coded as hav-
ing no intention. In the same way, hepatitis B, COVID-19
and HPV vaccination intentions were collected.

Initiative of seeking out vaccine information

In order to know that participants received vaccine
information passively or could seek out vaccine infor-
mation actively, participants were asked to answer “you
know vaccine information by 1=being forwarded, such
as public platforms, leaflets, posters, blogs, recommen-
dations, etc.; 2=searching on internet on your own ini-
tiative; 3=consulting doctors on your own initiative;
4=other sources on your own initiative; 5=neither being
forwarded nor using your initiative”, in which multiple
choices were allowed. The response of “l=being for-
warded, such as public platforms, leaflets, posters, blogs,
recommendations, etc” was coded as passively receiving
vaccine information, the responses of “2=searching on
internet on your own initiative; 3=consulting doctors on
your own initiative; 4=other sources on your own ini-
tiative” were coded as actively seeking vaccine informa-
tion, and the response of “5=neither being forwarded
nor using your initiative” was coded as neither passively
receiving nor actively seeking vaccine information.

Basic vaccine quiz

Considering there was no particular and specified vac-
cine type in vaccine literacy scale, a simple vaccine quiz
was applied to measure whether the participants knew
basic information of popular influenza, hepatitis B,
COVID-19, and HPV vaccines. For influenza vaccine,
there were two questions: the first question was “have
you ever heard about influenza vaccine?” (1=yes, 2=no)
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and if the response was “yes’, the participant would con-
tinue to answer the second question “do you know that
it is necessary to be vaccinated against influenza each
year?” (1=yes, 2=no). For hepatitis B vaccine, there
were two questions: the first question was “have you ever
heard about hepatitis B vaccine?” (1=yes, 2=no) and if
the response was “yes’, the participant would continue to
answer the second question “do you know that it is nec-
essary to test hepatitis B virus serum markers (HBV-M)
before hepatitis B revaccination?” (1=yes, 2=no). For
COVID-19 vaccine, there were two questions: the first
question was “have you ever heard about COVID-19 vac-
cine?” (1=vyes, 2=no) and if the response was “yes’, the
participant would continue to answer the second ques-
tion “do you know that the adverse reactions caused by
COVID-19 vaccine are basically similar to other vac-
cines?” (1=yes, 2=no). For HPV vaccine, there were three
questions: the first question was “have you ever heard
about HPV vaccine?” (1=yes, 2=no) and if the response
was “yes’, the participant would continue to answer the
second question “do you know that it is still necessary
to be screened for cervical cancer after HPV vaccina-
tion?” (1=yes, 2=no), and all participants answered the
third question “men could be vaccinated against HPV”
(1=right, 2=do not know/not sure, 3=wrong). The basic
vaccine quiz used in the study is given in Supplementary
material Table S3.

Statistical analysis

Data were analyzed by using IBM SPSS version 24.0.
Frequencies and percentages were calculated to assess
qualitative data of demographic characteristics, vacci-
nation intention, initiative of seeking out vaccine infor-
mation, and basic vaccine quiz; means and standard
deviations (SD) were calculated for quantitative data of
vaccine literacy. Independent sample ¢-tests and one-way
ANOVA, which are considered robust to Likert data and
non-normal distributions [30, 31], were used to examine
significant level of vaccine literacy differences. Vaccina-
tion intention data met the conditions: sample size>40
and the theoretical expected frequency of each cell>5
for a 2x2 table, and the theoretical expected frequency
of each cell>1 and the cells (%) with theoretical expected
frequency less than 5<20% for a R x C table [32], there-
fore, Chi-Square tests were used to examine significant
level of vaccination intention differences. Point-biserial
correlation test was used to examine the correlation
between vaccine literacy which was a continuous variable
and vaccination intention which was a binary varibale.
The significance level was 0.05.
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Results

Demographic characteristics

A total of 614 valid responses were collected. More than
half of the participants were 18—24 years, female and stu-
dents (=377, 61.4%; n=376, 61.2%; and n=386, 62.9%,
respectively). Most participants had Bachelor degree and
lived in city or town (n=454, 73.9%; and n=419, 68.2%,
respectively). The proportions of the participants with
healthcare background and without were complements
of each other (n=311, 50.7%; and n=303, 49.3%, respec-
tively). In terms of per capita monthly household income,
two participant groups had higher representation: those
with less than 2,000 (=119, 19.4%) and those with
2,000-3,499 (n=118, 19.2%). These were followed mainly
by participants with 3,500-4,999 and more than 10,000
income brackets (#=95, 15.5%) (Table 1).

Vaccine literacy

A total of 614 valid responses were collected, and 450
participants responded to the functional vaccine literacy
subscale and 480 participants responded to the interac-
tive-critical vaccine literacy subscale because of a filter
question for each vaccine literacy subscale. The mean
scores of functional, and interactive-critical vaccine liter-
acy were 2.97+0.70 and 2.73%0.66 respectively, showing
medium vaccine literacy level (Table 2).

For functional vaccine literacy, no significant differ-
ence was found in sex, residence area, income and vac-
cination intention by groups. However, the participants
with healthcare background scored significantly higher
than those without healthcare background (p<0.05,
3.0310.69, and 2.8910.69, respectively) (Table 2 and
Table S4).

For interactive-critical vaccine literacy, the female, the
participants living in city or town and the participants
with healthcare background scored significantly higher
than the male, the participants living in countryside and
the participants without healthcare background (p<0.01,
2.81+0.61, 2.58%0.72 in sex; p<0.05, 2.77%0.67,
2.6310.63 in residence area; and p<0.001, 2.83+0.62,
2.6110.68 in healthcare background, respectively). The
participants with an income of 3,500-4,999 CNY scored
significantly higher than those with less than 2,000
CNY (F=2.873, p<0.05), however, no significant differ-
ence was found between other income groups. The par-
ticipants with vaccination intention scored significantly
higher than those without vaccination intention (p<0.01,
2.80+0.62, 2.61+0.72 in influenza vaccination intention;
p<0.05, 2.76+0.65, 2.55+0.70 in hepatitis B vaccination
intention; p<0.05, 2.77£0.64, 2.60£0.70 in COVID-19
vaccination intention; and p<0.01, 2.79£0.62, 2.60£0.72
in HPV vaccination intention, respectively) (Table 2 and
Table S4).
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Table 1 Result of demographic characteristics
Variable Category Num-  Per-
ber cent-
(n) age
(%)
Age 18-24 377 614
25-34 66 10.7
35-44 64 104
45-54 81 132
55-64 18 29
>65 8 13
Sex Male 238 388
Female 376 61.2
Education Junior high school and below 13 2.1
degree High school or technical secondary 34 55
school
Junior college 39 6.4
College 454 739
Master's diploma or above 74 12.1
Healthcare  Yes 3 50.7
background  No 303 493
Residence City or town 419 68.2
area Countryside 195 31.8
Occupation  Supervisor in government institutions, 31 50
party-masses or enterprises
Professional specializing in science and 67 10.9
technology
Worker settling affairs in government 23 3.7
institutions, party-masses or enterprises
Worker in commerce or service sector 24 39
Worker in agriculture, forestry, animal 4 0.7
husbandry, fishery, or water industry
Worker in production industry, operator 11 1.8
of transportation equipment, or other
relevant workers
Student 386 629
None 9 15
Others 59 9.6
Per capita <2,000 119 194
monthly 2,000-3,499 18 192
i*:i‘éi:heo'd 3,500-4,999 95 155
(CNY) 5,000-6,499 88 143
6,500-7,999 55 9.0
8,000-9,999 44 7.2
>10,000 95 15.5

Vaccination intention

A total of 614 participants responded to the questions
of vaccination intention. Figure 1, Fig. S1 — Fig. S10 and
supplementary table Table S5 provide the result of vac-
cination intention.

For influenza vaccination intention, 359 partici-
pants (58.5%) had intention to be vaccinated. Vacci-
nation intention for influenza vaccine did not show a
significant difference between/across categories of sex,
residence area, and income, but the participants with

Page 5 of 12

healthcare background were significantly more willing to
be vaccinated than those without healthcare background
(p<0.05, 63.0% and 53.8%, respectively).

For hepatitis B vaccination intention, 491 participants
(80.0%) had intention to be vaccinated. Vaccination
intention for hepatitis B vaccine did not show a signifi-
cant difference between/across categories of residence
area and income. However, the female and the partici-
pants with healthcare background were significantly
more willing to be vaccinated than the male and the par-
ticipants without healthcare background (p<0.05, 83.2%
and 74.8% in sex; and p<0.01, 84.6% and 75.2% in health-
care background, respectively).

For COVID-19 vaccination intention, 438 participants
(71.3%) had intention to be vaccinated. Vaccination
intention for COVID-19 vaccine did not show a signifi-
cant difference between categories of residence area, but
the female and the participants with healthcare back-
ground were significantly more willing to be vaccinated
than the male and the participants without healthcare
background (p<0.05, 75.0% and 65.5% in sex; p<0.05,
75.6%, and 67.0% in healthcare background, respectively).
Noteworthily, the participants with an income of less
than 2,000 CNY were more willing to be vaccinated than
those with over 10,000 CNY (p<0.01, 78.2% and 56.8%,
respectively) and the same result was observed between
groups of 6,500-9,999 and over 10,000 CNY (p<0.01,
77.8% and 56.8%, respectively). No significant difference
was found between other income groups.

For HPV vaccination intention, 386 participants
(62.9%) had intention to be vaccinated. The female, the
participants living in countryside, and the participants
with healthcare background were significantly more will-
ing to be vaccinated than the male, the participants living
in city or town, and the participants without healthcare
background (p<0.001, 78.7% and 37.8% in sex; p<0.05,
69.7% and 59.7% in residence area; and p<0.01, 68.5%
and 57.1% in healthcare background, respectively). Note-
worthily, the participants with an income of less than
2,000 CNY were more willing to be vaccinated than those
with over 10,000 CNY (p<0.01, 68.9% and 47.4%, respec-
tively), and the same result was observed between groups
of 2,000-3,499 and over 10,000 CNY (p<0.01, 69.5% and
47.4%, respectively). No significant difference was found
between other income groups.

Correlation between vaccine literacy and vaccination
intention

Point—biserial correlation test exploring the correla-
tion between vaccine literacy and vaccination intention
showed that functional vaccine literacy was not sig-
nificantly associated with vaccination intention, which
was not consistent with the above hypothesis; however,
interactive-critical vaccine literacy, as hypothesized, was
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Table 2 Vaccine literacy scores and significant level in demographic characteristics and vaccination intention by groups

Variable Category Functional vaccine literacy scale (n=450, mean=2.97, Interactive-critical vaccine literacy scale (n=480,
SD=0.70) mean=2.73,SD=0.66)
Number Mean SD Test/p Number Mean SD Test/p

Sex Male 149 293 0.77 t=-0.741 167 2.58 0.72 t=-3436

Female 301 299 065 p=0460 313 281 061 p=0.001
Healthcare Yes 239 3.03 0.69 t=2.163 258 2.83 0.62 t=3.558
background No 2n 2.89 069 p=0.031 222 261 068 p<0.001
Residence area City or town 317 3.01 0.72 t=1.935 329 2.77 0.67 t=2.156

Countryside 133 2.88 063 p=0.054 151 263 063 p=0.032
Per capita monthly ~ <2,000 77 2.90 0.66 F=1.840 96 2.53 0.70 F=2873
household income  2,000-3,499 85 290 067 p=0.104 86 271 056 p=0.014
(CNY) 3,500-4,999 75 3.05 0.65 70 288 057

5,000-6,499 66 2.82 0.76 69 2.76 0.71

6,500-9,999 75 3.12 0.70 82 2.77 0.66

>10,000 72 3.01 0.72 77 2.79 0.70
Influenza vaccina- Yes 277 293 0.72 t=1.331 300 2.80 0.62 t=-2.861
tion intention No 173 3.02 065 p=0.184 180 261 0.72 p=0.004
Hepatitis B vaccina-  Yes 374 2.99 0.71 t=-1335 409 2.76 0.65 t=-2479
tion intention No 76 287 0.59 p=0.183 71 255 0.70 p=0.014
COVID-19vaccina-  Yes 329 2.96 0.72 t=0.670 360 2.77 0.64 t=-2422
tion intention No 121 3.00 062 p=0503 120 260 0.70 p=0.016
HPV vaccination Yes 300 298 0.69 t=-0.460 324 2.79 0.62 t=-2.843
intention No 150 295 071 p=0646 156 260 072 p=0.005

Both income groups of 6,500-7,999 and 8,000-9,999 were combined together and analyzed in order to maintain approximately equal amount of the participants in
each income group

90%

80.0%

60% -|

W Having vaccination intention

37.1% I Not having vaccination intention

30% |

PERCENTAGE OF PARTICIPANTS

0%

Influenza vaccine Hepatitis B vaccine COVID-19 vaccine HPYV vaccine

Fig. 1 Vaccination intention proportion of each vaccine
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Table 3 Correlation between vaccine literacy and vaccination

intention

Variable Functional Interactive-
vaccine critical
literacy vaccine literacy
"ob "ob

Influenza vaccination intention -0.063 0.135%

Hepatitis B vaccination intention 0.063 0.113*

COVID-19 vaccination intention -0.029 0.110*

HPV vaccination intention 0.022 0.135%*

*Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

significantly and positively associated with influenza,
hepatitis B, COVID-19, and HPV vaccination intentions
(p<0.01, r,;, = 0.135; p<0.05, 1, = 0.113; p<0.05, ), =
0.110; and p<0.01, 1y =0.135, respectively) (Table 3).
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Initiative of seeking out vaccine information

Figure 2 provides the survey results regarding the initia-
tive of seeking out vaccine information. 65.5% (1=402)
of the participants received vaccine information by
being forwarded, such as public platforms, leaflets, post-
ers, blogs and recommendations, etc., which was a pas-
sive way. 71.4% (n=438) of the participants could seek
out vaccine information actively: 32.9% (n=202), 29.5%
(n=181) and 9.0% (n=55) got vaccine information by
searching on internet, consulting doctors, and other ways
on their own initiative. 13.5% (n=83) were neither by
being forwarded nor by using their initiative. The find-
ing indicates that most participants were able to seek out
vaccine information actively.

450 - - 70
65.5 mmm Absolute Frequency (N)
— Relative Frequency (%)
300 —_
3 S
> >
g 2
= 3
g 35 §
= =
B4 Y
= 2
2 5
S o}
< 150 2
0 - ; -0
Being Searchingon  Consulting  Neither being Other ways on
forwarded internet on doctors on  forwarded nor initiative
initiative initiative  using initiative

Fig. 2 Result of initiative of seeking out vaccine information
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80% -

72.8%

60% |

50.8%

42.2%

40% -|

PERCENTAGE OF PARTICIPANTS

20% -

Influenza vaccine

Hepatitis B vaccine

Fig. 3 Result of knowing vaccine and its relative vaccination information
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66.4%

B Hearing about vaccine and knowing basic
vaccination information

W Hearing about vaccine but not knowing basic
vaccination information

I Not hearing about vaccine

HPV vaccine

. 44.6%
% 43.8% .
0/
o 40%
5
=
" 30% -
A
—
o
5 20% -
T
E 11.6%
§ 10% -
[
=5
0% - , i
Right Do not know / not sure Wrong

Fig. 4 Result of the responses to the question - men could be vaccinated against HPV

Basic vaccine quiz

Figures 3 and 4 provide the survey results regarding the
basic vaccine quiz. For influenza vaccine, 93.5% (n=574)
of the participants heard about it, however, 42.7%
(n=262) of the participants heard about it but did not
know that influenza vaccination is necessary to uptake
each year. For hepatitis B vaccine, 96.1% (n=590) of the

participants heard about it, however, 42.2% (n=259) of
the participants heard about it but did not know that it is
necessary to test hepatitis B virus serum markers (HBV-
M) before hepatitis B revaccination. For COVID-19 vac-
cine, 98.9% (n=607) of the participants heard about it,
and 26.1% (n=160) of the participants heard about it
but did not know that the adverse reactions caused by
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COVID-19 vaccine are basically similar to other vaccines.
For HPV vaccine, 89.7% (n=551) of the participants
heard about it, and 23.3% (n=143) of the participants
heard about it but did not know that it is still necessary
to be screened for cervical cancer after HPV vaccination.
For the question that men could be able to be vaccinated
against HPV, 43.8% (n=269) of the participants answered
“right’, while 44.6% (n=274) and 11.6% (n=71) respec-
tively answered “do not know/ not sure” and “wrong’.
The finding indicates that a certain proportion of the
participants did not know basic information of common
vaccines, especially influenza vaccine and hepatitis B
vaccine.

Discussion
In terms of vaccine literacy skill, this study showed
medium vaccine literacy level - which was defined based
on the vaccine literacy score range from 1 to 4 [29], a ‘lim-
ited’ vaccine literacy (score value<2.50) [12, 16, 33], and
the previous similar studies with the result of medium
vaccine literacy [4, 17, 34]. Specifically, comparing to two
studies [12, 35] conducted on Italian adults, the interac-
tive-critical vaccine literacy score reported in this study
was lower (3.27, 3.38 and 2.73, respectively). After con-
sidering the participants’ sociodemographic character-
istics, we found the majority of the participants was the
18-24 years group (61.4%) and students (62.9%) in this
study, and that might cause a lower interactive-critical
vaccine literacy score. The reason seems to be proved by
a similar result in another study [4] conducted on stu-
dents aged 18-37 with a mean age of 21.31 years (2.73
and 2.70 for interactive-critical vaccine literacy, respec-
tively). Young adults, especially university students, who
have recently entered or are on the verge of entering
society, often have limited social and life experiences,
which may result in lower interactive-critical vaccine lit-
eracy skill. This highlights education system and health
ministry should turn more attentions to young groups
and provide education on vaccination and immuniza-
tion. Combining with gradually more experiences, as one
ages, a deep-seated understanding of vaccine literacy and
its application to overall health can lead to the contin-
ued enhancement of knowledge and practice [7]. This, in
turn, contributes to the improvement of interactive-crit-
ical skills such as decision-making and problem-solving.
In terms of vaccination intention, we found that influ-
enza vaccination intention was the lowest among four
vaccines, and a same result was also shown by a previ-
ous study [12], which seems to be a general issue. This
result might be explained by the public’s not taking the
common influenza serious. The public lacked a com-
prehensive cognition of influenza harm and the value of
influenza vaccination [12, 36]. Following influenza vac-
cination intention was HPV vaccination intention, and
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noteworthily, we found that the female was significantly
more willing to be vaccinated against HPV than the male,
possibly potentially partly due to Chinese HPV vac-
cination policy only targeting the female. Lee et al. [37]
pointed out that HPV vaccination initially was intro-
duced only for girls, resulting in public health awareness
of campaigns targeting women and girls. Interestingly,
our results showed that although it is free for the Chinese
citizen to take COVID-19 vaccine and it is chargeable for
the Chinese adults to take hepatitis B vaccine in mainland
China, the COVID-19 vaccination intention was lower
than hepatitis B vaccination intention. This implies that
the factors influencing COVID-19 vaccination intention
might be more complicated. Our results showed that the
demographic factors influencing COVID-19 vaccination
intention were sex, income and healthcare background.
Similarly, several studies [38—40] among adults showed
significant differences of COVID-19 vaccination inten-
tion in sex and income. The highest COVID-19 vaccine
acceptance was in the participants with higher income
[41]. These results are inconsistent with those of previous
studies. For instance, sex was not significantly associated
with COVID-19 vaccination intention among adults [12,
14, 42]. There was no significant difference of COVID-
19 vaccination intention in income among urban, well-
educated adults [43]. The discrepancies might be caused
by religion, race, and various national policies. Except for
the demographic variables, several other factors must be
vital for COVID-19 vaccination intention, such as vac-
cine confidence [13], vaccine perception and hesitancy
[15], and eHealth literacy [14].

Our results showed that functional vaccine literacy
was not significant associated with vaccination inten-
tion. Similar results were showed by a study among Ital-
ian adults [12], a study among nursing students in Saudi
Arabia [4] and a study among parents in Malaysia [44].
The result could be explained from the psychomet-
ric perspective. Functional vaccine literacy is relevant
to semantic system and focuses on language abilities,
while interactive-critical vaccine literacy involves cogni-
tive capabilities and focuses on the problem solving and
decision making [29]. During vaccination-decision mak-
ing, which is a process from information finding, reading
and understanding, applying, critical communication,
vaccination intention to decision making [45-49], func-
tional vaccine literacy seems more distal from vaccina-
tion intention than interactive-critical vaccine literacy.
Therefore, the role of functional dimension in the process
of forming vaccination intention and decision might be
less prominent than interactive-critical dimension. Our
results showed interactive-critical vaccine literacy was
significantly and positively associated with vaccination
intention. Similarly, a study [12] from Italy conducted
on adults showed that the association was significant
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between interactive-critical score and vaccination inten-
tion of COVID-19, flu and other infectious diseases. And
another study [9] conducted on older adults from Thai-
land also found that COVID-19 vaccine literacy was sig-
nificantly and positively associated with their vaccination
intention. In addition, interactive-critical COVID-19 vac-
cine literacy was a significant predictor of nursing stu-
dents’ intention to be vaccinated against COVID-19 [4].
These suggest that vaccine literacy, especially interactive-
critical dimension, should be considered as a beneficial
approach to drive vaccination intention of the public.
Interestingly, we found that the correlation coefficients
between vaccine literacy and vaccination intention in this
study and in a previous study [9] were not exceptionally
strong, despite observing significant and positive correla-
tions. Moreover, in some studies [14, 15], no significant
correlation was found. Vaccine literacy is one of the fac-
tors influencing vaccination intention [4, 9-13], further-
more, this influence might be associated with several
other potential factors, such as vaccine confidence [13],
demographic characteristics [16, 17, 19-23, 50, 51], and
ecological antecedents and consequences [18]. These
factors operate at multiple levels, encompass various
dimensions, and exhibit complexity, which renders the
role of vaccine literacy a subject of ongoing discussion.
Noteworthily, a recent metalysis [52] has shown that vac-
cine literacy significantly predicted vaccination intention
while its correlation with vaccine uptake was compara-
tively weaker. Furthermore, a theoretical framework has
been proposed by Biasio et al. [53], where vaccine lit-
eracy was positioned at the intersection of antecedents
(such as demographics) and intermediate variables (such
as beliefs and attitudes), explaining why vaccine literacy
had a greater impact on vaccination intention than actual
vaccination behaviors.

Our results showed that most of the participants were
able to seek out vaccine information on their own initia-
tive. However, the effectiveness of seeking out vaccine
information seemed not ideal, for a certain proportion of
the participants merely knew vaccine names and did not
know basic information of common vaccines that they
should have known, especially influenza vaccine and hep-
atitis B vaccine. By contrast, although not entirely ideal,
the results of the basic vaccine quiz for common COVID-
19 and HPYV vaccines showed significant improvement.
One reason may be the great efforts made by the Chinese
government and the pertinent professionals these years
to extensively advocate COVID-19 and HPV vaccina-
tion and relative knowledge [3, 54, 55]. This suggests it is
worth focusing on publicizing basic information of com-
mon vaccines, which may be a valuable way to improve
vaccine literacy to drive vaccination intention. In this
sense, vaccine literacy also involves knowledge, in addi-
tion to motivation and competencies [6]. Accordingly,
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public health pratitioners could provide tailored knowl-
edge associated with common preventable diseases’
risks, vaccines and vaccination by regular public health
campaigns.

[1] The disproportion between occupation groups was
the major limitation in the study. A large proportion
of the participants were students. A convenience
sampling method, which was also a limitation,
easily produces the participants who have the
similar identity with the researchers. Therefore, the
vaccine literacy level showed by the study might be
underestimated, proved by a similar score in a study
[4] conducted on students, and by the relatively
higher scores in two studies conducted on adults [12,
35]. Another limitation in this study was the disparity
in the amount of the participants across educational
degree categories, leading to not an analysis on the
differences across educational degree categories in
this study, mainly concerning a bias in the result
produced by statistical parametric test. However, the
participants with healthcare background and without
healthcare background in the study were almost half
and half. Thus, the results of the study could provide
several helpful information to future researches and
vaccination professionals. For future researches, it
will be valuable to explore the factors influencing
vaccine literacy, which could be used to improve
vaccine literacy and vaccination intention.

Conclusion

This study showed medium vaccine literacy level, lower
influenza and HPV vaccination intentions, more positive
hepatitis B and COVID-19 vaccination intentions, and
significantly positive correlation between interactive-
critical vaccine literacy and vaccination intention. This
gives an insight into the importance of interactive-critical
vaccine literacy to vaccination intention. It is advisable
for disease prevention policy makers to take into account
people’s vaccine literacy levels when customizing their
communication strategies to increase intention to be vac-
cinated. This study also showed that most of participants
could seek out vaccine information actively, however
a certain proportion of the participants did not possess
common sense about popular vaccines, especially both
vaccines of influenza and hepatitis B. This is an important
implication that it is necessary to publicize basic vaccine
knowledge in mainland China. It is advisable for the per-
tinent health authorities and education system to focus
on introducing and communicating basic information of
popular vaccines to improve the cognition of common
infectious diseases’ risks and vaccine benefits.
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