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Abstract

Background Although vaccination is one of the critical interventions to address global health issues, inadequate
vaccination rates has become an international challenge. Vaccine hesitancy is the key to affecting inadequate
vaccination rates. According to the WHO SAGE working group’s definition, vaccine hesitancy refers to delaying

or refusing vaccination and has been ranked as one of the top 10 health threats. There has yet to be a scale that
evaluates vaccination attitudes among Chinese adults. However, an attitude quantity, the adult vaccination attitude
scale, has been developed to assess adult vaccination attitudes and reasons for vaccine hesitancy.

Objective The Adult Attitudes to Vaccination Scale (ATAVAC) was initially developed by Professor Zoi Tsimtsiou et al.
This study aimed to analyze the structure of the Chinese version of the ATAVAC and explore the relationship between
adult vaccination attitudes, e-health literacy, and medical distrust.

Methods After obtaining author permission for the initial scales, the study was translated using the Brislin back-
translation method. 693 adults were enrolled to the study. To validate this hypothesis, participants finished the
socio-demographic questionnaire, the Chinese version of the ATAVAC, the electronic Health Literacy Scale (e-HEALS)
and the Medical Mistrust Index (MMI). The exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were
used to examine the underlying structure of the factors of the Chinese version of the Adult Vaccination Attitude Scale
and to measure its reliability and validity.

Results The Cronbach’s alpha coefficient for the Chinese version of the ATAVAC was 0.885, with Cronbach’s

alpha coefficients ranging from 0.850 to 0.958 for each dimension. The content validity index was 0.90, and the
retest reliability was 0.943. The exploratory factor analysis (EFA) supported the 3-factor structure of the translation
instrument, and the scale had good discriminant validity. The confirmatory factor analysis (CFA) revealed a degree
of freedom of 1.219, a model fit index (GFI) of 0.979, a normative fit index (NFI) of 0.991, a Tucker-Lewis index (TLI) of
0.998, a comparability index (CFl) of 0.998 and a root mean square error of approximation (RMSEA) of 0.026.

Conclusion The results show that the Chinese version of the ATAVAC has demonstrated good reliability and validity.
Hence, it can be used as an effective tool to assess vaccination attitudes among Chinese adults.
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Introduction

Vaccination is widely recognized worldwide as the most
successful and cost-effective intervention to reduce the
burden of infectious diseases and as an effective means to
reduce the incidence of chronic infectious diseases [1, 2].
However, the World Health Organization’s (WHO) sur-
veillance data show that vaccine hesitancy is widespread
in many countries [3, 4]. Chinese also delay or refuse vac-
cination because of negative information about vaccina-
tion risks [5]. Vaccine hesitation reduced the vaccination
rate, causing the lack of individual and herd immunity,
leading to the rebound of infectious diseases [6]. In 2019,
the WHO named it one of the top 10 health threats [7].
Therefore, it is essential to analyze the reasons for vac-
cine hesitancy and take active measures against it.

Vaccine hesitancy is a long-standing barrier to control-
ling infectious disease epidemics and faces the serious
public health consequences of vaccine-preventable dis-
ease [8]. Global studies on the vaccination rate of human
papillomavirus (HPV) have shown that the vaccination
rate has dropped from 70% to 0.6% due to the misun-
derstanding of adverse reactions to the HPV vaccine
[9]. Misinformation about measles, mumps and rubella
vaccines has significantly reduced the coverage of such
vaccines in Sweden [10]. In addition, the rising anti-vac-
cination campaign has caused rising vaccine hesitancy in
many countries [11].

Similarly, vaccine hesitancy is widespread and becom-
ing a growing focus in China [12]. The survey showed
that China’s influenza vaccine coverage rate is estimated
to be 1.5%—2.2% [13]. In China, HPV is a self-paid vac-
cine with a coverage range of 3.3%—14.09% [14], much
lower than that in developed and other developing
countries [15, 16]. During the COVID-19 pandemic,
despite the significant effect of the COVID-19 vaccine
in preventing the severe consequences of COVID-19,
the Chinese are becoming increasingly hesitant about
vaccination, as observed by Wang et al. [17]. Another
study showed that when China first started receiving the
COVID-19 vaccine, most respondents were willing to get
vaccinated, but their willingness declined sharply within
two months [18].

The current study found vaccine hesitancy associated
with the following factor: Vaccine hesitancy occurs when
awareness of the necessity of vaccination is low (called
complacency), concern about its efficacy and safety
(called low confidence), and lack of vaccine availability
(called convenience) [19]. Despite the relatively high level
of health literacy among [20], they are suspected to be
the most hesitant group to receive [21]. Since China is the
most populous country globally and is increasingly asso-
ciated with other countries, addressing vaccine hesitancy
is crucial to increasing vaccine coverage among Chinese
adults. However, no evaluation tool is specifically for
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adult vaccination attitudes in China. To assess adult vac-
cination attitudes and further explore the reasons for vac-
cine hesitancy, Zoi Tsimtsiou et al. developed the scale
for adult vaccination attitudes (ATAVAC) [22]. ATAVAC
is a concise and practical tool for evaluating general per-
ceptions and attitudes towards adult vaccination.

This study hypothesizes that there would be some
changes in the structure and items of ATAVAC in the
Chinese population and that Chinese adult vaccine hesi-
tancy is associated with health literacy and medical dis-
trust. Hence, this study aimed to translate the original
ATAVAC into Chinese to test its validity and reliability
among Chinese adults and to explore the correlation
between adult vaccination attitudes and e-health literacy
and medical mistrust index.

Methods

Research design and participants

The research was a cross-sectional study conducted in
China from October to December 2022. The data was
obtained through China’s online data collection platform
“Questionnaire Star” A total of 727 people participated
in the survey, and after excluding invalid questionnaires,
693 were returned, giving a valid return rate of 95.32%
for the questionnaire. The survey was anonymous, and
only 60 candidates were requested to leave their per-
sonal communication information to assess the reliabil-
ity of the retest after three weeks. The participants were
all native Mandarin speakers and provided informed
consent before participating in this study. The inclusion
criteria were as follows. (a) aged>18 years, (b) without
communication impairment (deaf or blind), (c) who pro-
vided informed consent and volunteered to participate in
this study.

Instruments

Questionnaire on general demographic characteristics

A questionnaire on demographic characteristics was
designed according to the study’s objectives and concern-
ing relevant literature. It focuses on age, gender, educa-
tion level and occupation.

Attitudes to adult vaccination (ATAVAC) scale

The Adult Attitudes to Vaccination Scale (ATAVAC) was
initially developed by Professor Zoi Tsimtsiou et al. to
evaluate attitudes toward adult immunization [22]. The
scale consists of 11 main items and three dimensions:
perceived barriers, safety issues, and the value of adult
vaccination. The scale was scored using a 6-point Likert
scale ranging from 1 (strongly disagree) to 6 (strongly
agree). The total score was calculated by summing the
scores of 11 items (reversing 4 reverse items) and divid-
ing them by 11, and higher values indicated better atti-
tudes towards adult vaccination.
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Chinese version of the Medical Mistrust Index (MMI)

The c-MMI is a commonly used scale to assess patient
distrust in healthcare settings and has been applied in
multiple populations [23]. There are 17 items, all on a
4-point Likert scale, with scores ranging from 1 (strongly
disagree) to 4 (strongly agree), with higher scores indicat-
ing higher levels of mistrust.

e-health literacy scale (e-HEALS)

The scale is used to assess the ability to search for, under-
stand, and evaluate health information on electronic
resources, as well as the ability to use the obtained infor-
mation available to process and solve health problems.
Norman and Skinner initially developed the scale in
2006. It contained eight items, all on a five-point Likert
scale, with scores ranging from 1 (very inconsistent) to 5
(very consistent), with higher scores representing higher
self-perceived e-health literacy. The Cronbach alpha
coefficient is 0.826 [24].

Procedures

Translation and cultural adaptation

The scales were translated into a Chinese version with
cultural adaptation after obtaining permission from
Professor Zoi Tsimtsiou. A forward-backward transla-
tion approach was used based on Brislin’s translation
method [25]. Firstly, the ATAVAC was translated into
Chinese independently by two MA students majoring in
English. Secondly, these two students and the research-
ers got a draft Chinese version of the questionnaire by
comparing the translated Chinese version and discuss-
ing and correcting any inconsistencies. A medical expert
and a psychologist then back-translated the translations
without looking at the original scales. Finally, three nurs-
ing professors were invited to discuss and compare the
original scale, the draft Chinese translation and the back-
translation of the English scale. Controversial items were
modified to reinforce language and cultural adaptations
to make the scale more appropriate for China.

A pre-survey of 20 adults was selected to verify that the
items of the translated scale were readable and compre-
hensible. The results showed that the scale was readily
comprehensible and convenient to fill out (about 5 min to
fill out), so a Chinese version of the ATAVAC scale was
developed.

Data Analysis

Reliability analysis

Version SPSS 25.0 (IBM SPSS Statistics 25.0, Armonk,
NY, USA) and version AMOS 26.0 (SPSS, Chicago, IL,
USA) serve as tools for data analysis. The Cronbach alpha
coefficient corrects for aggregate correlation and retest
dependability to measure the internal consistency of the
scale. The Cronbach alpha A coefficient equal to or >0.70

Page 3 of 10

is deemed to be acceptable [26]. The standard value of
the corrected item-total correlation was 0.3 [27]. The sta-
bility of the scale is determined by the retest correlation
coeflicient, also known as the retest reliability coefficient,
to evaluate the stability of the scale.

Validity analysis

Content validity

It was assessed by seven experts using the Delphi expert
consultation method. Content validity was indexed by
(CVI), including item-level content validity index (I-CVI)
and mean S-CVI (S-CVI / Ave) [28]. These seven experts
scored the relevance of all items and the corresponding
dimensions. CVI was calculated using a 4-point scale
(1=no correlation, 2=low correlation, 3=strong correla-
tion, 4=very strong correlation).

Discriminant Validity

In the discriminant validity analysis, the scales were
divided into two groups based on their aggregate scores:
the top 27% were the high group, and the bottom 27%
were the low group, and item scores in both groups were
analyzed using a two-tailed independent samples t-test.
Discriminant validity was good when item scores for
both groups reached a significant level (p<0.05).

Construct validity

The construct validity of the Chinese version of the
Adult Vaccination Attitude Scale was examined using
both exploratory factor analysis (EFA) and validation
factor analysis (CFA). First, we classified the entire data
randomly into two parts. One part comprised 355 par-
ticipants for the EFA, and the other comprised 338 par-
ticipants for the CFA.

The Kaiser-Meyer-Olkin (KMO) [29] metric and
Bartlett’s sphericity test [30] were applied to evaluate
the ability of factor the correlation matrix in Sample 1
(n=355) used for EFA. The measure is applicable for fac-
tor analysis only when the KMO>0.6 and Bartlett’s sphe-
ricity test is statistically significant (p <0.05).

Within Sample 2 (n=338), a CFA was carried out to
validate the consistency of the model structure with the
explored factor structure. CFA can facilitate the further
assessment of the consistency of the model with the fac-
tor structure [31] CMIN/DF, Comparative Fit Index
(CFI), Goodness of Fit Index (GFI) and Tucker-Lewis
Index (TLI) were used to indicate the fit of the model.
The nearer the CMIN/DF value is to 0, the better the fit
of the model [32, 33]. When the values of CFI, GFI and
TLI are >0.9, it means that the model fits well [32, 34].
RMSEA is used to evaluate the degree of mismatch of
the model, and the closer its value is to 0, the better the
model fit is [32, 34].
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Table 1 Demographic characteristics
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Table 3 Cronbach alpha if the item is deleted (N=693)

Variable Total
(N%)

Age (years old) 18-29 364(52.5)

Gender 30-39 106(15.3)

Educational level  40-49 108(15.6)
>50 15(16.6)
Male 148(21.4)
Female 545(78.6)
Junior high school and below 71(10.2)
High school or technical secondary 98(14.1)
school 512(73.9)
Junior College or undergraduate 12(1.7)
Postgraduate and above

Profession Work 391(56.4)
Retire 82(11.8)
Unemployment 33(4.8)
Students 187(27.0)

Table 2 Mean (SD) scores for all participants in the Chinese

Revised Adult Vaccination Attitude Scale(N=693)

Items on the Chinese Revised Adult Vaccination At- Mean

titude Scale (SD)

1 | fear the immediate complications of a vaccine (suchas ~ 4.47(1.023)

allergic reactions).

2 | fear the potential impact of vaccines on my health in 4.55(1.000)

the future.

3 It is difficult for me to access the doctor for vaccination (I 4.57(1.024)

cannot find an appointment or the office is too far away or

there is no transportation, etc).

4 It is difficult for me to access the doctor for vaccination (I 4.78(1.039)

cannot find an appointment or the office is too far away or

there is no transportation, etc).

5 I believe in the value of vaccination. 442(0.710)

6 | believe that vaccines are necessary for adults. 4.42(0.716)

7 | believe that the benefits of vaccination outweigh the 4.37(0.751)

potential risks.

8 I think if I getill, I will get more antibodies (better body 3.38(1.657)

auto-defense) than if | just get a vaccination.

9 | believe that vaccines are very effective in protecting me  4.23(0.797)

from getting a disease.

10 I haven't had a vaccine as an adult so far, so I don't need  4.76(0.987)

it.

11 I believe that vaccines should only be given to children.  4.86(0.957)

Ethical approval

Each participant completed an informed consent
form. The information in each questionnaire was pro-
tected. Moreover, This study was approved by the
Ethics Committee of the Jinzhou Medical University
(JZMULL2021009) and the process followed the code of
ethics provided by the Ethics Committee.

Results

Demographics and sample characteristics

693 participants met the criteria for inclusion: 545
females (78.6%) and 148 males (21.4%). Respondents
were distributed in descending order of age, with the

Itme Cronbach’s Alpha if Item Corrected

Deleted Item-Total
Correlation

1 0.810 0.546

2 0.805 0.603

3 0.809 0.551

4 0.808 0.561

5 0.802 0.720

6 0.801 0.731

7 0.801 0.713

8 0.885 0.105

9 0.808 0.601

10 0.811 0.533

11 0810 0.546

Table 4 Reliability analysis for Chinese version of the ATAVAC
Cronbach's Alpha Test-

The scale and its dimension

retest
reliability
The ATAVAC 0.885 0.943
Safety issues 0.958
Adult vaccination value 0.920
Perceived barriers 0.850

highest proportion in the 18—30 age group (52.5%). Most
participants were office bearers (56.4%) and students
(27.0%). The overall education level of the participants
was high, with the highest proportion (73.9%) being
college or bachelor’s degree holders. Providing further
details on the demographics are shown in Table 1. Table 2
shows the participants’ mean (SD) scores on each item in
the ATAVAC Chinese Revision.

Item Analyze

The scale’s items (11 items) were analyzed. The reliability
analysis revealed an overall Cronbach’s alpha coefficient
of 0.885. However, the scale’s internal consistency would
have been enhanced by removing item 8, as detailed in
Table 3. the revised item 8 (correlation<0.3) had a low
correlation with the overall score. The I-CVI for item 8,
assessed by experts for content validity, was 0.429. there-
fore, item 8 was removed after the expert comment.

Reliability analysis

Reliability analysis can reflect the reliability and stabil-
ity of the scale measurement results, and the better the
reliability is, the more reliable the measurement results
are. The overall Cronbach’s alpha coefficient for the scale
was 0.885. the Cronbach’s alpha coefficients for each
dimension ranged from 0.850 to 0.958. the retest reliabil-
ity obtained from a random sample of 60 people after 3
weeks was 0.943, indicating that the scale is less subject
to time interference and has good stability. It can be con-
cluded that the revised Chinese Adult Vaccination Atti-
tude Scale has appropriate reliability. (Table 4)
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Table 5 score comparison between high-score and low-score
groups (N=693)
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Table 6 Factor loadings of the exploratory factor analysis with
10 items (n=355)

Item Low-score High-score t-test(df) p-value

group (n=221), group

Mean (SD) (n=200),

Mean (SD)

1 3 57(0 872) 5.23(0.670) -21.600 <0.001
2 61(0.861) 5.31(0.607) -22.968 <<0.001
3 3 74(0 927) 5.30(0.728) -18.975 <<0.001
4 3.89(1.020) 5.49(0.561) -19.509 <<0.001
5 3.36(0.648) 4.99(0.095) -28.434 <<0.001
6 3.65(0.651) 5.00(0.067) -28.831 <<0.001
7 3.56(0.650) 4.97(0. 189) -29.348 <<0.001
9 3.48(0.652) 4.89(0.417) -25.890 <<0.001
10 3.97(1.015) 545(0.534) -18.267 <<0.001
" 4.09(1.042) 546(0.591) -16.245 <<0.001

Validity analysis

Content validity

Seven experts evaluated ATAVAC Chinese content valid-
ity. The expert panel consisted of three psychologists
and four skilled medical experts from China and the
UK. Each item was scored by each expert separately. The
results of the content validity analysis showed that item 8
(I get more antibodies than vaccination) had a low I-CVI
of 0.429, indicating that item 8 is not suitable for the Chi-
nese population, which is consistent with the results of
our statistical analysis. The remaining items ranged from
0.857 to 1.000, and the S-CVI was 0.900.

Discriminant Validity

The total score of the Chinese version of ATAVAC is
arranged in descending order. Points ranked in the top
27% were divided into one group and in the final 27%
were divided into another group. Two independent sam-
ples t-tests were used to analyze the differences between
the two groups. The results were statistically significant
(p<0.05); this study showed that the cut-off scores were
4.2 and 5.0, and the results showed that both the high and
low scores were statistically significant (»p<0.05) and had
good discriminant validity to assess the level of response
of the various participants effectively. The results are
shown in Table 5.

Construct validity

Exploratory factor analysis (EFA)

The decomposability of the sample (n=355) matrix was
tested before starting the EFA. In this study, The x * value
of Bartlett’s spherical test is 4297.841 (p<0.001), and the
KMO value is 0.803. KMO greater than 0.5 is suitable for
factor analysis. After applying the data to PCA with an
orthogonal rotation of the maximum variance, three fac-
tors with feature root greater than 1 were extracted, the
number of factors is the same as the original scale. The
cumulative variance contribution rate was 65.235%, and
the load value of each item was >0.4. The load matrix

Item Factor1 Factor2 Factor3
1 0.891

2 0.909

3 0.850
4 0.834
5 0.897

6 0911

7 0.895

9 0.861

10 0.903

11 0.879

of each factor is shown in Table 6. The gravel plot fur-
ther explains the structure of the 3 factors, with a weaker
downward trend after point 3. The gravel diagram is
shown in Fig. 1.

Confirmatory factor analysis (CFA)

The purpose of the confirmatory factor analysis is to
verify whether the relationship between the item and
the factor is consistent with the hypothesis. CFA analysis
was performed for the sample 2 (n=338). In this study,
the validation results showed that the accessories had
good results. The values of these indicators are given as
followsy? /df=1.219, CFI=0.998, GFI1=0.979, NFI=0.991,
TLI=0.998, RMSEA=0.026. The CFA results are shown
in Fig. 2.

Relativity

Table 7 shows the factors associated with ATAVAC
scores in China: China ATAVAC score is positively corre-
lated with e-health literacy and negatively correlated with
medical distrust index.

Discussion

Vaccine hesitancy is a crucial factor contributing to
decreased vaccination coverage and the resumption of
infectious disease [35]. There are indeed scales that assess
vaccine hesitancy. However, they are limited to children
or high-income groups, such as the Parent Attitudes
towards Child Vaccination Scale (PACV) developed by
Opel et al. [36, 37]. SAGE constructed the vaccine hesi-
tancy scale (VHS) based on the determinant matrix and a
previously validated [38]. The KATE-S scale also assesses
parental vaccine [39]. Meanwhile, adult vaccination is
crucial in achieving herd immunity [40, 41]. Therefore, it
is urgent to identify the causes of adult vaccine hesitancy
and to propose solutions. The ATAVACA are scale spe-
cially developed for adults to assess specific perceptions
and feelings of adult vaccination and related barriers.
Moreover, the application of the ATAVAC scale helps to
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Fig. 1 Screen plot of exploratory factor analysis for the Chinese version of the ATAVAC(n=355)

Fig. 2 Standardized three-factor structural model of the Chinese version of the ATAVAC(n = 338). F1(Safety issues, two items), F2(Adult vaccination value,
six items), F3(Perceived barriers, two items)
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Table 7 Pearson’s correlations between the ATAVAC Correlations
count and e-health literacy and medical distrust index

1 2 3
1 ATAVAC - R
2 Electronic health literacy 0.730" —  —0434"
3 Medical distrust index —0499" - -

ATAVAC: The Attitude Towards Adult Vaccination scale; MMI: Chinese version of
the Medical Mistrust Index; e-HEALS: eHealth Literacy scale; ** p<0.01; * p<0.05

play an essential role in addressing low adult vaccination
rates and improving adult vaccination motivation.

This study shows that a Chinese version of the attitude
towards adult vaccination scale (ATAVAC) has a three-
factor model that explains 65.235% of the total variance
and has good psychometric characteristics. The ATAVAC
has good internal consistency, test-retest reliability, con-
struct validity,content validity and discriminant validity.
Lastly, a Chinese scale comprising 10 items and a 3-factor
structure was developed.

The chinese version of ATAVAC has excellent reliability
Reliability analysis reflects the stability of the scale’s
structure [42]. The scale’s reliability was used to evaluate
Cronbach’s alpha coefficient, item-total correlation and
test-retest. In our study, Cronbach’s alpha coefficient for
the Chinese version of the ATAVAC was 0.885, indicat-
ing that the ATAVAC is sufficiently stable for measuring
attitudes toward adult vaccination. The item-score cor-
relation coefficients were all higher than 0.30 (except for
item 8), indicating good internal consistency of the Chi-
nese version of the ATAVAC. In addition, the test-retest
reliability of the Chinese version of the ATAVAC was also
good, indicating that the scale has good stability over
time. The results showed that the Chinese version of the
ATAVAC has excellent reliability.

The chinese version of the ATAVAC has excellent validity
Effectiveness refers to the degree to which the instrument
being tested corresponds precisely to the world’s reality
[43]. The scale’s validity is evaluated using discriminant,
construct, and content validity. The discriminant validity
results of the Chinese version of the ATAVAC revealed
that all items in the 2 groups scored at a significant level
(p<0.05) and were considered good. The I-CVI and
S-CVI of the ATAVAC were higher than the reference
values [44] and had appropriate content reliability. This
study extracted three factors by exploratory factor analy-
sis, explaining 65.235% of the total data variance. Factor
loadings for the 10 items ranged from 0.850 to 0.958. In
addition, the CFA showed that the model fit indicators all
met acceptable standards, making the scale well-suited to
a structural model of the three dimensions.
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There is a plausible explanation for removing an item
The original scale constructed a three-factor structural
model consisting of 11 items. Factor 1-safety issues
(including items 1,2), Factor 2-adult vaccination value
(including items 5,6,7,8,9,10,11), Factor 3-perceived bar-
riers (including items 3,4). The Chinese version of the
ATAVAC supports a three-factor structural model con-
sisting of 10 items. Factor 1-safety issues (including items
1,2), Factor 2-adult vaccination value (including items
5,6,7,9,10,11), Factor 3-perceived barriers (including
items 3,4). In our study, the number of dimensions and
factor attribution was the same as in the original ques-
tionnaire, but the number of items is slightly different.
On the one hand, it is related to domestic cultural
backgrounds and foreign countries. To ensure the accu-
racy of the semantics of the scale items and their intel-
ligibility in the target population, the items were adjusted
during translation, which may have affected the initial
structure of the scale. On the other hand, it is related to
differences in vaccination policies and public prevention
strategies. Countries address the conflict between vac-
cination obligations and refusal in different ways: some
force vaccination, while others promote vaccination [45].
Furthermore, our study is a study related to “attitude
Attitude is a psychological tendency with an intense
subjectivity. Allport once pointed out that attitude is
the most crucial concept in contemporary American
social psychology, which determines a person’s thoughts
and behavior [46]. Public attitude towards vaccination
is critical to improved vaccination rates to achieve herd
immunity, especially for novel infectious diseases [47].
Meanwhile, the experimental results showed a significant
increase in Cronbach’s a coefficient when removing item
8 and the content validity was assessed by the experts.
The I-CVI of item 8 was 0.429. Therefore, the expert
group decided to delete item 8.

Correlation of adult vaccination attitudes with e-health

literacy (e-HEALS) and the Medical Mistrust Index (MMI)

In our study, e-health literacy was positively corre-
lated with adult vaccination attitude count score: higher
e-health literacy indicates higher motivation for vacci-
nation. E-health literacy refers to the ability of people to
find, discover, understand and evaluate health informa-
tion from electronic resources and apply this knowledge
to solve individual health problems or make decisions
about health [48]. Residents with high e-health literacy
can often use online resources to obtain valuable health
data and better apply them to practice. Residents with
higher e-health literacy are more proactive [49] in pre-
venting disease-related behaviors. A correct understand-
ing of vaccination knowledge was significantly associated
with the vaccination attitude [50—52]. Lack of knowledge
is an essential factor in confounding the vaccination
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effectiveness. Electronic media, like the Internet, are the
primary way people obtain vaccine information. There-
fore, the government should establish active and healthy
online information platforms to encourage the pub-
lic to obtain vaccine knowledge through official chan-
nels, eliminate misunderstandings about vaccines, and
increase vaccine confidence.

This study showed a negative correlation between med-
ical mistrust and adult vaccination attitude count scores.
Steven Taylor et al. showed that vaccine refusal is closely
related to vaccine mistrust [53]. Healthcare providers
are vital in influencing public trust in scientific and epi-
demiological evidence [54]. The willingness to get vac-
cinated is a matter of trust: vaccines are necessary and
safe. However, the recent vaccination-related adverse
events and counterfeit vaccine examples represent a sig-
nificant decline in public trust in healthcare profession-
als and vaccine developers [55]. Therefore, China should
continue to improve the reputation system of the vac-
cine industry to ensure the quality and safety of vaccines
from research and development to circulation. In addi-
tion, improving the service level of vaccination medi-
cal personnel and cultivating practical communication
skills between doctors and patients are also essential to
improve residents’ trust in the vaccine and the vaccina-
tion rates.

In China, preferential policies and incentives for the
cost of vaccination have been implemented to encour-
age [56]. However, due to the limited health personnel
and vaccine shortage, the waiting time for vaccination is
often very long, which causes great inconvenience to the
vaccinees and may lead to their hesitancy [57-59]. There-
fore, in addition to improving public health literacy and
trust in medical care, but also should consider the key
measures include: simplifying the vaccination procedures
and improving the convenience of vaccination, reason-
able distribution of vaccination clinics and personnel.

Limitations

First, the large proportion of young and highly educated
women in our sample may limit the generalizability to
other populations. Moreover, it should be validated with
broader adult populations in the future. Second, this
study’s data are the participants’ self-assessed outcomes,
and bias is inevitable. Therefore, the reliability and valid-
ity of this scale should be analyzed and validated in more
depth in future studies.

Conclusion

This Chinese version of ATAVAC comprises 10 items,
supporting the three-factor structure and showing excel-
lent validity and reliability. After cultural adjustment, the
scale is simple and easy to understand, which is more
suitable for Chinese people. Furthermore, the scale is
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used to assess adult attitudes towards vaccination which
is beneficial for analyzing the reasons for low adult vac-
cination rates and providing effective interventions for
developing active vaccine policies and reducing the
prevalence of certain adult infectious diseases. The scale
also has clinical value for its application in terms of “vac-
cine hesitancy” and the smooth solution of public health
problems.

Abbreviations

ATAVAC The Attitude Towards Adult Vaccination scale
MMI Chinese version of the Medical Mistrust Index
e-HEALS  eHealth Literacy Scale

PCA Principal components analysis

EFA Exploratory Factor Analysis

CFA Confirmatory Factor Analysis

CFl Comparative Fit Index

LI Tucker-Lewis Index

RMSEA Root Mean Square Error of Approximation
GFI goodness-of-ft index

NFI normed fit index

HBV Hepatitis B Virus

Acknowledgements

We thank the participants who helped us with this study and the authors of
Attitude Towards Adult Vaccination scale, and we would like to thank Professor
Zoi Tsimtsiou et al. for providing us with the tools and encouragement.

Author contributions

JK, XY, LW, DF and CL conceived and designed the study. JK, CL, and SL helped
with data collection.JK, XY, LW provided statistical advice on study design and
performed data analysis.JK, CL, HZ contributed to manuscript preparation and
revision. All authors read and approved the final manuscript.

Funding
This work was supported by the Natural Science Foundation of Liaoning
Province (No. 201602297).

Data Availability

The datasets generated and/or analysed during the current study are not
publicly available due Chinese people are relatively secretive about their lives
and thoughts, although informed consent was obtained from study subjects
prior to the survey and the findings were largely reported but are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

All procedures were carried out in accordance with the 1964 Helsinki
declaration, and the research proposal was approved by the Ethics Committee
of Jinzhou Medical University (JZMULL2021009). All study participants
received informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests

Received: 1 February 2023 / Accepted: 15 April 2023
Published online: 12 May 2023



Kong et al. BMC Public Health

(2023) 23:883

References

1.

20.

Dube E, Laberge C, Guay M, Bramadat P, Roy R, Bettinger J. Vaccine hesitancy:
an overview. Hum Vaccin Immunother. 2013;9(8):1763-73. https://doi.
0rg/104161/hv.24657.

Herrera GA, lwane MK, Cortese M, Brown C, Gershman K, Shupe A, Averhoff
F, Chaves SS, Gargiullo P, Bridges CB. Influenza vaccine effectiveness among
50-64-year-old persons during a season of poor antigenic match between
vaccine and circulating influenza virus strains: Colorado, UnitedStates,2003-
2004.Vaccine2007,25(1):154-60https://doi.org/10.1016/j.vaccine.2006.05.129.
WHO.Immunizationcoverage. 2019https:.//www.who.int/en/newsroom/fact-
sheets/detail/imimmunization-coverage (accessed 6 Dec 2019).

WHO. Global immunization 1980-2018: Global coverage from 3 doses of
DTP containing vaccine at 86% in 2018. 2019. https://www.who.int/gho/
immunization/en/.

He Q Wang H, MaY,Wang Z, Zhang Z, LiT, Yang Z. Changes in parents’ deci-
sions pertaining to vaccination of their children after the Changchun Chang-
sheng vaccine scandal in Guangzhou, China. Vaccine. 2020;38(43):6751-6.
https://doi.org/10.1016/j.vaccine.2020.08.039.

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

Scheres J, Kuszewski K. The ten threats to Global Health in 2018 and 2019.

A welcome and informative communication of WHO to everybody. Public
Health Management/Zdrowie Publiczne i Zarzadzanie. 2019;17. https://doi.
0rg/0000-0003-4403-1389.

Callender D. Vaccine hesitancy: more than a movement. Hum Vaccin Immu-
nother. 2016;12(9):2464-8. https://doi.org/10.1080/21645515.2016.1178434.
Larson HJ, Wilson R, Hanley S, Parys A, Paterson P. Tracking the global spread
of vaccine sentiments: the global response to Japan's suspension of its HPV
vaccine recommendation. Hum Vaccin Immunother. 2014;10(9):2543-50.
https://doi.org/10.4161/21645515.2014.969618.

Jama A, Lindstrand A, Ali M, Butler R, Kulane A. Nurses'perceptions of MMR
Vaccine Hesitancy in an Area with Low Vaccination Coverage. Pediatr Health
Med Ther. 2019;10:177-82. https://doi.org/10.2147/PHMT.S212921.

Wong LP, Wong PF, AbuBakar S. Vaccine hesitancy and the resurgence of
vaccine preventable diseases: the way forward for Malaysia, a southeast
asian country. Hum Vaccin Immunother. 2020;16(7):1511-20. https://doi.
0rg/10.1080/21645515.2019.

Yang R, Penders B, Horstman K. Addressing vaccine hesitancy in China: a
scoping review of chinese scholarship. Vaccines (Basel). 2019;8(1). https://doi.
0rg/10.3390/vaccines8010002.

Yang J, Atkins KE, Feng L, Pang M, Zheng Y, Liu X, Cowling BJ, Yu H. Seasonal
influenza vaccination in China: Landscape of diverse regional reimbursement
policy, and budget impact analysis. Vaccine. 2016;34(47):5724-35. https://doi.
0rg/10.1016/j.vaccine.2016.10.013.

Ran H, ChenY, Gao J, Guo H, Peng S. Low awareness of HPV infection and
willingness of HPV vaccination among chinese male college students in the
east of China. Front Public Health. 2022;10:971707. https://doi.org/10.3389/
fpubh.2022.971707.

Jeannot E, Viviano M, de Pree C, Amadane M, Kabengele E, Vassilakos P, Petig-
nat P. Prevalence of vaccine type infections in Vaccinated and non-vaccinated
Young Women: HPV-IMPACT, a self-sampling study. Int J Environ Res Public
Health. 2018;15(7). https://doi.org/10.3390/ijerph15071447.

Padmanabha N, Kini JR, Alwani AA, Sardesai A. Acceptability of human papil-
lomavirus vaccination among medical students in Mangalore, India. Vaccine.
2019;37(9):1174-81. https://doi.org/10.1016/j.vaccine.2019.01.032.

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 vaccination in different epidemic
phases in China: a longitudinal study. Vaccines (Basel). 2021,9(3). https://doi.
0rg/10.3390/vaccines.

See Global Attitudes on A COVID-19, Vaccine. Ipsos survey for The

World Economic Forum (March11,2020),https://www.ipsos.com/en/
covid-19-vaccination-intent-has-soared-across-world.

Phelan AL, Eccleston-Turner M, Rourke M, Maleche A, Wang C. Legal
agreements: barriers and enablers to global equitable COVID-19 vac-

cine access. Lancet. 2020;396(10254):800-2. https://doi.org/10.1016/
S0140-6736(20)31873-0.

Costantini H. COVID-19 vaccine literacy of Family Carers for their older
parents in Japan. Healthc (Basel). 2021;9(8). https://doi.org/10.3390/
healthcare9081038.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 9 of 10

Neumann-Bohme S, Varghese NE, Sabat |, Barros PP, Brouwer W, van Exel

J, Schreyogg J, Stargardt T. Once we have it, will we use it? A european
survey on willingness to be vaccinated against COVID-19. Eur J Health Econ.
2020;21(7):977-82. https://doi.org/10.1007/510198-020-01208-6.

Tsimtsiou Z, Tsiligianni I, Papaioannou A, Gougourelas D, Kolokas K, Gkizlis V,
Chatzimanolis E, Domeyer PRJ. Understanding what people think and feel
about adult vaccinations and the associated barriers in Greece: Develop-
ment and validation of the attitude towards adult vaccination (ATAVAC)
scale. Health Soc Care Commun. 2021,29(3):818-28. https://doi.org/10.1111/
hsc.13317.

LaVeist TA, Isaac LA, Williams KP. Mistrust of health care organizations

is associated with underutilization of health services. Health Serv Res.
2009;44(6):2093-105. https://doi.org/10.1111/.1475-6773.2009.01017 x.
Norman CD, Skinner HA. e-HEALS: the eHealth literacy scale. ] Med Internet
Res. 2006;8(4):27. https://doi.org/10.2196/jmir.8 4.e27.

Brislin RW. Back-translation for cross-cultural research. J Cross-Cult Psychol.
1970;1(3):185-216. https://doi.org/10.1177/135910457000100301.

Kaiser HF. An index of factorial simplicity. Psychometrika. 1974;39(1):31-6.
https://doi.org/10.1038/541598-020-71544-3.

Bartlett MS. A note on the multiplying factors for various x 2 approxima-
tions. J Royal Stat Soc Ser B (Methodological). 1954;296-8. https://doi.
0rg/10.1177/0886260515614279.

Hair JF, Black WC, Babin BJ. RE Anderson Multivariate data analysis: a global
perspective. New Jersey: Pearson Prentice Hall; 2010.

Huang F, Su J, Weng X, Dong L, ChenY, Lin X, Hong L, Chen W. Current status
of comprehensive metabolic control and predictive model of blood glucose
control in low-income patients with type 2 diabetes. 2021.https://doi.
0rg/10.21203/rs.3.rs-447790/v1.

Kuczmarski MF, Orsega-Smith E, Mode NA, Rawal R, Evans MK, Zonderman
AB. Healthy Behaviors Associated with Changes in Mental and Physical
Strength in Urban African American and White Adults. Nutrients 2021,
13(6):1824.https://doi.org/0.3390/nu13061824.

Xinran G, Kunjuan J, Lingling Z, Bei W. Advances on cancer-related

fatigue and its influencing factors in patients with cervical cancer. J

Hebei Med Coll Continuing Educ. 2022;39(1):75. https://doi.org/10.3969/].
issn.1674-490X.2022.01.011.

Lynn MR. Determination and quantification of content validity. Nurs Res.
1986;35(6):382-6. https://doi.org/10.1097/00006199-198611000-00017.
Cronbach L. Coefficient alpha and the internal structure of tests. Psy-
chometrika. 1951;16(3):297-334.

Ferketich S. Focus on psychometrics. Aspects of item analysis. Res Nurs
Health. 1991;14(2):165-8. https://doi.org/10.1002/nur4770140211.

McClure CC, Cataldi JR, O'Leary ST. Vaccine hesitancy: where we are and
where we are going. Clin Ther. 2017;39(8):1550-62. https://doi.org/10.1016/j.
clinthera.2017.07.003.

Opel DJ, Taylor JA, Mangione-Smith R, Solomon C, Zhao C, Catz S, Martin D.
Validity and reliability of a survey to identify vaccine-hesitant parents. Vac-
cine. 2011;29(38):6598-605. https://doi.org/10.1016/j.vaccine.2011.06.115.
Abd Halim H, Abdul-Razak S, Md Yasin M, Isa MR. Validation study of the
parent attitudes about Childhood Vaccines (PACV) questionnaire: the malay
version. Hum Vaccin Immunother. 2020;16(5):1040-9. https://doi.org/10.1080
/21645515.2019.1674112.

Larson HJ, Jarrett C, Schulz WS, Chaudhuri M, Zhou Y, Dube E, Schuster M,
MacDonald NE, Wilson R. Hesitancy SWGoV: measuring vaccine hesitancy:
the development of a survey tool. Vaccine. 2015;33(34):4165-75. https://doi.
0rg/10.1016/j.vaccine.2015.04.037.

Tianshuo Z, Hanyu L, Bingfeng H, Bei L, Jiang L, Juan D, Ninghua H, Qingbin
L, Yagiong L, Fugiang C. Evaluation of the reliability and validity of a vaccine
hesitancy scale on knowledge, attitude, trust and vaccination environ-
ment (KATE-S) in chinese parents. Vaccine. 2022;40(21):2933-9. https://doi.
org/10.1016/j.vaccine.2022.03.068.

Sevilla JP, Stawasz A, Burnes D, et al. Indirect costs of adult pneumococcal
disease and the productivity-based rate of return to the 13-valent pneu-
mococcal conjugate vaccine for adults in Turkey. Hum Vaccin Immunother.
2020;16(8):1923-36. https://doi.org/10.1080/21645515.2019.1708668.
Bloom DE, Khoury A, Algur E, Sevilla JP. Valuing productive non-market activi-
ties of older adults in Europe and the US. Econ (Leiden). 2020;168(2):153-81.
https://doi.org/10.1007/510645-020-09362-1.

Koo T, Li M. Cracking the code: providing insight into the fundamentals of
research and evidence-based practice a guideline of selecting and report-
ing intraclass correlation coefficients for reliability research. J Chiropr Med.
2016;15(2):155-63. https://doi.org/10.1016/jjcm.2016.02.012.


http://dx.doi.org/10.4161/hv.24657
http://dx.doi.org/10.4161/hv.24657
http://dx.doi.org/10.1016/j.vaccine.2006.05.129
https://www.who.int/en/newsroom/fact-sheets/detail/imimmunization-coverage
https://www.who.int/en/newsroom/fact-sheets/detail/imimmunization-coverage
https://www.who.int/gho/immunization/en/
https://www.who.int/gho/immunization/en/
http://dx.doi.org/10.1016/j.vaccine.2020.08.039
http://dx.doi.org/10.1016/j.vaccine.2017.12.074
http://dx.doi.org/10.1016/j.vaccine.2017.12.074
http://dx.doi.org/10.1080/21645515.2016.1178434
http://dx.doi.org/10.4161/21645515.2014.969618
http://dx.doi.org/10.2147/PHMT.S212921
http://dx.doi.org/10.1080/21645515.2019
http://dx.doi.org/10.1080/21645515.2019
http://dx.doi.org/10.3390/vaccines8010002
http://dx.doi.org/10.3390/vaccines8010002
http://dx.doi.org/10.1016/j.vaccine.2016.10.013
http://dx.doi.org/10.1016/j.vaccine.2016.10.013
http://dx.doi.org/10.3389/fpubh.2022.971707
http://dx.doi.org/10.3389/fpubh.2022.971707
http://dx.doi.org/10.3390/ijerph15071447
http://dx.doi.org/10.1016/j.vaccine.2019.01.032
http://dx.doi.org/10.3390/vaccines
http://dx.doi.org/10.3390/vaccines
https://www.ipsos.com/en/covid-19-vaccination-intent-has-soared-across-world
https://www.ipsos.com/en/covid-19-vaccination-intent-has-soared-across-world
http://dx.doi.org/10.1016/S0140-6736(20)31873-0
http://dx.doi.org/10.1016/S0140-6736(20)31873-0
http://dx.doi.org/10.3390/healthcare9081038
http://dx.doi.org/10.3390/healthcare9081038
http://dx.doi.org/10.1007/s10198-020-01208-6
http://dx.doi.org/10.1111/hsc.13317
http://dx.doi.org/10.1111/hsc.13317
http://dx.doi.org/10.1111/j.1475-6773.2009.01017.x
http://dx.doi.org/10.2196/jmir.8.4.e27
http://dx.doi.org/10.1177/135910457000100301
http://dx.doi.org/10.1038/s41598-020-71544-3
http://dx.doi.org/10.1177/0886260515614279
http://dx.doi.org/10.1177/0886260515614279
http://dx.doi.org/10.21203/rs.3.rs-447790/v1
http://dx.doi.org/10.21203/rs.3.rs-447790/v1
http://dx.doi.org/10.3969/j.issn.1674-490X.2022.01.011
http://dx.doi.org/10.3969/j.issn.1674-490X.2022.01.011
http://dx.doi.org/10.1097/00006199-198611000-00017
http://dx.doi.org/10.1002/nur.4770140211
http://dx.doi.org/10.1016/j.clinthera.2017.07.003
http://dx.doi.org/10.1016/j.clinthera.2017.07.003
http://dx.doi.org/10.1016/j.vaccine.2011.06.115
http://dx.doi.org/10.1080/21645515.2019.1674112
http://dx.doi.org/10.1080/21645515.2019.1674112
http://dx.doi.org/10.1016/j.vaccine.2015.04.037
http://dx.doi.org/10.1016/j.vaccine.2015.04.037
http://dx.doi.org/10.1016/j.vaccine.2022.03.068
http://dx.doi.org/10.1016/j.vaccine.2022.03.068
http://dx.doi.org/10.1080/21645515.2019.1708668
http://dx.doi.org/10.1007/s10645-020-09362-1
http://dx.doi.org/10.1016/j.jcm.2016.02.012

Kong et al. BMC Public Health

43.

44,
45,
46,
47.

48.

49.

50.

51

52.

53.

(2023) 23:883

Cheng J, Coope C, Chai J, Oliver |, Kessel A, Wang D, Sun Y. Knowledge and
behaviors in relation to antibiotic use among rural residents in Anhui, China.
Pharmacoepidemiology and drug safety 2018, 27(6):652-9https://doi.
0rg/10.1002/pds.4429.

Waltz C, Strickland O, Lenz E. Measurement in nursing and health research.
2010. New York, US: Springer Publishing Company 1988:87-89.

Bellver Capella V. [Vaccines]. Rev Enferm. 2015;38(10):18-27.

Visser PS, Bizer GY, Krosnick JA. Exploring the latent structure of strength-
related attitude attributes. Advances in experimental social psychology 2006,
38:1-67https://doi.org/10.1016/50065-2601(06)38001-X.

Nguyen T, Henningsen KH, Brehaut JC, Hoe E, Wilson K. Acceptance of a pan-
demic influenza vaccine: a systematic review of surveys of the general public.
Infect Drug Resist 2011, 4:197-207https://doi.org/10.2147/IDR.S23174.
Norman CD, Skinner HA. eHealth literacy: essential skills for consumer

health in a networked world. J Med Internet Res. 2006;8(2):¢506. https://doi.
0rg/10.2196/jmir.8.2.€9.

Choi N. Relationship between health service use and health information
technology use among older adults: analysis of the US National Health inter-
view survey. ) Med Internet Res. 2011;13(2):e1753. https://doi.org/10.2196/
jmir.1753.

ChuH, Liu S. Integrating health behavior theories to predict American’s inten-
tion to receive a COVID-19 vaccine. Patient Educ Couns. 2021;104(8):1878-86.
https://doi.org/10.1016/j.pec.2021.02.031.

Graffigna G, Palamenghi L, Boccia S, Barello S. Relationship between Citizens'
Health Engagement and Intention to take the COVID-19 vaccine in Italy:

a mediation analysis. Vaccines (Basel). 2020;8(4). https://doi.org/10.3390/
vaccines8040576.

Duong TV, Lin CY, Chen SC, Huang YK, Okan O, Dadaczynski K, Lai CF. Oxford
COVID-19 vaccine hesitancy in school principals: impacts of gender, Well-
Being, and coronavirus-related health literacy. Vaccines (Basel). 2021;9(9).
https://doi.org/10.3390/vaccines9090985.

Taylor S. The psychology of pandemics. Ann Rev Clin Psychol. 2022;18:581-
609. https://doi.org/10.1146/annurev-clinpsy-072720-020131.

54.

55.

56.

57.

58.

59.

Page 10 of 10

Napolitano F, Bianco A, D'Alessandro A, Papadopoli R, Angelillo IF. Healthcare
workers'knowledge, beliefs, and coverage regarding vaccinations in critical
care units in ltaly. Vaccine. 2019;37(46):6900-6. https://doi.org/10.1016/j.
vaccine.2019.09.053.

Du F, Chantler T, Francis MR, Sun FY, Zhang X, Han K, Rodewald L, Yu H,Tu S,
Larson H, et al. The determinants of vaccine hesitancy in China: a cross-
sectional study following the Changchun Changsheng vaccine incident.
Vaccine. 2020;38(47):7464-71. https://doi.org/10.1016/j.vaccine.2020.09.075.
Zhao HT, Peng ZB, Ni ZL, Yang XK, Guo QY, Zheng JD, Qin Y, Zhang YP. [Inves-
tigation on influenza vaccination policy and vaccination situation during the
influenza seasons of 2020-2021 and 2021-2022 in Chinal. Zhonghua Yu Fang
Yi Xue Za Zhi. 2022;56(11):1560-4. https://doi.org/10.1016/10.3760/CMA. j. cn
112150-20220810-00802.

Xie ML, Zhang JX, Zhang ZY, Lin ZX. Awareness and practice of preventive
measures among healthcare workers in medical institutions in Beijing during
influenza season on the eve of COVID-19 epidemic: a cross-sectional survey.
Adv Clin Exp Med. 2022. https://doi.org/10.17219/acem/154998.

Ratzan S, Schneider EC, Hatch H, Cacchione J. Missing the Point - How
Primary Care can overcome Covid-19 vaccine "Hesitancy. N Engl J Med.
2021;384(25):100. https://doi.org/10.1056/NEJMp2106137.

Wouters OJ, Shadlen KC, Salcher-Konrad M, Pollard AJ, Larson HJ, Teer-
awattananon Y, Jit M. Challenges in ensuring global access to COVID-19
vaccines: production, affordability, allocation, and deployment. Lancet.
2021;397(10278):1023-34. https://doi.org/10.1016/s. 0140-6736(21)00306-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://dx.doi.org/10.1002/pds.4429
http://dx.doi.org/10.1002/pds.4429
http://dx.doi.org/10.1016/S0065-2601(06)38001-X
http://dx.doi.org/10.2147/IDR.S23174
http://dx.doi.org/10.2196/jmir.8.2.e9
http://dx.doi.org/10.2196/jmir.8.2.e9
http://dx.doi.org/10.2196/jmir.1753
http://dx.doi.org/10.2196/jmir.1753
http://dx.doi.org/10.1016/j.pec.2021.02.031
http://dx.doi.org/10.3390/vaccines8040576
http://dx.doi.org/10.3390/vaccines8040576
http://dx.doi.org/10.3390/vaccines9090985
http://dx.doi.org/10.1146/annurev-clinpsy-072720-020131
http://dx.doi.org/10.1016/j.vaccine.2019.09.053
http://dx.doi.org/10.1016/j.vaccine.2019.09.053
http://dx.doi.org/10.1016/j.vaccine.2020.09.075
http://dx.doi.org/10.1016/10.3760/CMA
http://dx.doi.org/10.17219/acem/154998
http://dx.doi.org/10.1056/NEJMp2106137

	﻿Reliability and validity evaluation of the chinese revision of the attitude towards adult vaccination scale
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Research design and participants
	﻿Instruments
	﻿Questionnaire on general demographic characteristics
	﻿Attitudes to adult vaccination (ATAVAC) scale
	﻿Chinese version of the Medical Mistrust Index (MMI)
	﻿e-health literacy scale (e-HEALS)


	﻿Procedures
	﻿Translation and cultural adaptation

	﻿Data Analysis
	﻿Reliability analysis
	﻿Validity analysis
	﻿Content validity
	﻿Discriminant Validity
	﻿Construct validity


	﻿Ethical approval
	﻿Results
	﻿Demographics and sample characteristics
	﻿Item Analyze
	﻿Exploratory factor analysis (EFA)
	﻿Confirmatory factor analysis (CFA)


	﻿Relativity
	﻿Discussion
	﻿The chinese version of ATAVAC has excellent reliability
	﻿The chinese version of the ATAVAC has excellent validity
	﻿There is a plausible explanation for removing an item
	﻿Correlation of adult vaccination attitudes with e-health literacy (e-HEALS) and the Medical Mistrust Index (MMI)

	﻿Limitations
	﻿Conclusion
	﻿References


