JOURNAL OF MEDICAL INTERNET RESEARCH Montagni et &

Original Paper

Measuring Digital Vaccine Literacy: Development and
Psychometric Assessment of the Digital Vaccine Literacy Scale

llaria Montagni®, PhD; Aude Pouymayou', MSc; Edwige Pereira’, MSc; Christophe Tzourio!, MD, PhD; Stéphane
Schiick?®, MD; Nathalie Texier?, PharmD; Juan Luis Gonzélez-Caballero®, PhD; The CONFINS Group®

1Bordeaux Population Health UMRS1219, University of Bordeaux, Institut national de la santé et de la recherche médicale, Bordeaux, France
2Kappal Santé, Paris, France

3Kap Code, Paris, France

4Department of Statistics and Operational Research, University of Cadiz, Cadiz, Spain

5See Acknow edgments

Corresponding Author:

Ilaria Montagni, PhD

Bordeaux Population Health UMRS1219

University of Bordeaux

Institut national de la santé et de larecherche médicale
146 rue Léo Saignat

Bordeaux, 33000

France

Phone; 33 0642193363

Email: ilaria.montagni @u-bordeaux.fr

Abstract

Background: The use of the internet to look for information about vaccines has skyrocketed in the last years, especially with
the COVID-19 pandemic. Digital vaccineliteracy (DVL) refersto understanding, trust, appraisal, and application of vaccine-related
information online.

Objective: This study aimsto develop atool measuring DVL and assess its psychometric properties.

Methods. A 7-item online questionnaire was administered to 848 French adults. Different psychometric analyseswere performed,
including descriptive statistics, exploratory factor analysis, confirmatory factor analysis, and convergent and discriminant validity.

Results: We devel oped the 7-item DVL scale composed of 3 factors (understanding and trust official information; understanding
and trust information in social media; and appraisal of vaccine information online in terms of evaluation of the information and
its application for decision making). The mean DVL score of the baseline sample of 848 participants was 19.5 (SD 2.8) with a
range of 7-28. The median score was 20. Scoreswere significantly different by gender (P=.24), age (P=.03), studying or working
inthefield of health (P=.01), and receiving regular seasona flu shots (P=.01).

Conclusions. The DVL tool showed good psychometric proprieties, resulting in a promising measure of DVL.

(J Med Internet Res 2022; 24(12):€39220) doi: 10.2196/39220
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Introduction factors, to motivation to vaccinate. The 5C (complacency,

constraints, calculation, confidence, collective responsibility)

Vaccination is one of the most commonly queried topicsonthe  Model [5] asserts that vaccine hesitancy depends also on the
internet [1]. With the COVID-19 pandemic, the number of €ngagement in extensive information seeking (ie, calculation),
people seeking vaccine-related information on the internet has  Which determines deliberation on the risks and benefits of

skyrocketed [2,3]. The Increasing Vaccination Model [4] states  Vaccination based on retrieved dataand news. Thus, according
that information sharing and rumors contribute, among other to these 2 models, the contents of online information have the

potential to determine the decision to get vaccinated or not.
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Online sources for vaccine-related information vary. These
include websites of official ingtitutions, blogs, forums, social
media, among others. Theinformation they convey can beeither
reliable and valid or unscientific and misleading. On the one
hand, social media have been defined as a powerful catalyst for
the " anti-vax movement” [6]. This has been emphasized during
the COVID-19 pandemic with a wide circulation of false
information about vaccines on social mediaplatforms[7,8]. On
the other hand, websites of official institutions, such as those
of governments, are considered to be more accurate [9]. Recent
studies concerning the COVID-19 pandemic have confirmed
that government websites are the most trusted source of
information [10,11].

Hesitancy toward vaccination remains a present and growing
issue [12]. Among the various reasons for this attitude,
misconception and misinformation can have a strong impact
[13]. Online messages can contribute to diffuse controversial
information and induce indecision and skepticism about vaccines
[14].

Preliminary studies have explored the influence of the internet
on growing vaccine hesitancy [15,16]. According to these
studies, those who search for online information more actively
areusually also the most hesitant, trusting and believing science
less than other sources [17]. Furthermore, the spread of fake
news and misinformation on social mediaisblamed asaprimary
cause of vaccine hesitancy [18]. However, the internet is also
asource of official reliableinformation and might provide new
instruments to fight against vaccine hesitancy, because users
can also access government websites, for instance.

Digital health literacy refers to the capacity of people to
adequately understand and process online health information
to meet their needs [19]. This set of skills affects the health of
users, aswell asthe quality of their health care, orienting their
health behavior. Vaccine literacy is defined as not only
knowledge about vaccines, but also developing asimple system
to communicate and offer vaccines as a sine qua non of a
functioning health system [20,21]. Digital vaccine literacy
(DVL) isaconstruct mixing digital health literacy and vaccine
literacy. DVL theoretically affects both motivation and skills
involving online information seeking for clear-cut elucidated
decision making about getting vaccinated or not.

A validtool for measurement of DVL isthusessential to provide
inputs to train people in better navigating vaccine-related
information on the internet on both social media and official
online sources. This scale developed herein aso allows to
provide a general and population-based assessment of DVL:
given the spread of the COV1D-19 pandemic and the relevance
of accepting vaccination, today more than ever it is pivotal to
investigate the level of DVL in the population and examine its
potential contribution to vaccine uptake. Furthermore, the scale
can be used as an instrument to measure the effectiveness of
interventions aimed at increasing DVL for reducing vaccine
hesitancy.

To the best of our knowledge, no tool exists to measure DVL.
The currently used questionnaires focus on vaccine literacy in
general and not on online vaccine literacy (ie, DVL) [21,22].
The aim of this study was to describe the development and
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psychometric properties of ascale measuring DVL (Multimedia
Appendix 1).

Methods

Overview of Study Phases

Our study was conducted in 3 distinct phases: (1) development
of a tool to measure DVL, (2) collection of empiric
cross-sectional datafrom aFrench adult population sample, and
(3) assessment of the psychometric properties of the DVL tool.

We used the COSMIN (Consensus-Based Standards for the
Selection of Health Measurement |nstruments) to develop the
DVL tool and validate it [23].

Phase 1. DVL Tool Development

We based the conception of the DVL tool on the theories of
digital health literacy and vaccine literacy, investigating the
understanding, trust, appraisal, and application of vaccine-related
information online [20,24], with the distinction between social
media/forums and government websites. A panel of 5 public
health researchers proposed a series of items inspired by the
Health Literacy Questionnaire [25,26], the eHealth Literacy
Scale[19], and the Vaccine Literacy Scale[22].

The construct of DVL was decided a priori and defined before
any item activity. Expert judges confirmed through literature
review that there were no existing instruments that will
adequately serve the same purpose. A deductive method was
used to identify theitems through the description of the relevant
field (domain), in combination with an inductive method based
on the exchanges among experts. A group of 10 volunteerswith
characteristics similar to the target population pretested the
guestions. Items were worded in simple terms and
unambiguously.

We narrowed the items focusing on vaccination and the digital
environment to eventually obtain atotal of 7 questionsanswered
on a4-point Likert scale (from 4 [agree] to 1 [disagree]) and an
additional answer option “1 do not know, | do not look for
vaccine-related information.” This latter option was taken into
account in the descriptions, but was considered
“noninformative” for the analysis of the structural validity of
the scale. The total score of the DVL scale was calculated
through the sum of all answers to the items. The score of the
scale varied from 7 to 28. The higher the score, the better the
DVL level.

We also included an item on “the online sources which were
the most consulted for vaccine-related information seeking”
(online journals, government websites, health institution
websites, social media, forums, video platforms, other). Finally,
participants had to rate the importance of the use of theinternet
for vaccine-related information seeking through avisual analog
scale from 1 (not important at all) to 5 (very important).

Phase 2: Data Collection and Definition of the
Population Under Study

We administered the DVL tool to participants from an open
online cohort (CONFINS) [27]. All participantswere aged more
than 18 years, living in France, and were able to read and
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understand French. CONFINSisacohort collecting dataon the
impact of confinement on the health and well-being of the
French population [28]. It included, among others, variables on
opinions about vaccination andthe DVL items. It also comprised
sociodemographic information (age, gender, having children,
being vaccinated against influenza) used in this study. Items
weredefined by agroup of public health expertsthrough several
rounds of corrections and refinement. CONFINS consisted in
a baseline questionnaire and repeated monthly follow-up
questionnaires. Participants could decide whether to be contacted
or not for the following phases of the survey. This study used
data from the baseline questionnaire and the first follow-up
guestionnaire, covering the period from April to May 2020.
This was a convenience sample.

CONFINS participants were recruited on avoluntary basiswith
no incentives through different communication channels. Posts
were published on the social media (Linkedin, Twitter,
Facebook) of the University of Bordeaux and the partner
contract research organization hosting the database. A total of
3 press releases were addressed to journalists. The coprinciple
investigators were interviewed to promote the study. Three
newsletters and weekly emails and SMS text messages were
sent to the partici pants to remind them to compl ete the follow-up
guestionnaires. All recruitment strategies directed potential
participantstoward the CONFINS websiteincluding information
on the objectives of the study and the investigators. Informed
consent, containing details on the length of time of the survey,
stored data, investigators and objectives of the study, was
provided through an electronic signature.

Study Population

Concerning the population of this study, we included all
participants completing al items of the DVL tool, comprising
al so those choosing the answer option “1 do not know, | do not
look for vaccine-related information” (N=2935). However, for
the sake of the specific analyses required to evaluate the
psychometric properties of the DVL tool, we obtained a
subsample of 848 participantswho did not use the answer option
“1 do not know, | do not look for vaccine-related information.”
The choice of using mainly the subsample was justified by the
fact that the factor analysis mentioned later requires ordering
the response modalities. As the “I do not know, | do not look
for vaccine-related information” modality isdifficult to classify,
we decided to remove it. The subsample included those who
had compl eted the baseline questionnaire (“test” phase). Among
them, 62 participants al so answered the follow-up questionnaire
(“retest” phase).

Phase 3: Analysis of Other Psychometric Properties
of the DVL Tool

First, a descriptive analysis of each item of the scale was
performed for both the total sample of participants (N=2935)
and the subsample (n=848). Participants of the subsample were
also described according to their sociodemographic
characteristics (ie, age, gender, working/studying in the field
of health, having children, and being regularly vaccinated
against flu). For quantitative variables, the mean and SD were
calculated. For qualitative variabl es, participantswere described
in numbers and percentages. Answers to items were compared
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for each aforementioned sociodemographic characteristic. To
do this, the item response options were grouped into
“agree” [“rather agree” versus* disagree” /“rather disagree” The

statistical tests of 2 independence were used to compare the
responses of the participants according to their
sociodemographic criteria.

Second, an exploratory factor analysis (EFA) was performed
on the baseline data to identify the underlying latent factorsin
the set of items as well as their association. As the items were
ordinal variables, the polychoric correlation matrix of observed
items was explored. Two initial hypotheses were tested. The
first wasthetest of Bartlett sphericity. If the test was significant
(P<.05), the observed matrix was significantly divergent from
the null matrix and an EFA had to be performed. The second
hypothesis required testing the measure of sampling adequacy
using the Kaiser-Meyer-Olkin index [29]. Thisis a measure of
the proportion of variance among the observed items, equivalent
to the common variance. Thus, it was used to verify for partial
correlations. If the Kaiser-Meyer-Olkin index was above 0.50,
the EFA was adequate. Next, the number of factors to be kept
in the model had to be chosen based on different criteriausing
eigenvalues. The Kaiser criterion consisted of keeping factors
with eigenval ues greater than 1. The Cattell criterion (also called
the “elbow criterion”) was based on identifying the inflection
point, where the slope of the eigenvalue curve according to the
number of factors in the model stabilized well below the
“elbow.” Thus, the number of factors above the point was
retained. The third criterion was the use of a parallel analysis.
In this analysis, the eigenval ues obtained were compared with
those that would be obtained from random data. The number
of factors extracted was the number of factorswhose eigenvalues
were higher than those found with random data. In addition, the
item x factor matrix had to be rotated to better identify how the
items were substantially related to each factor. Among the
several approaches to rotation, the oblique rotation was used
becauseit considersthe correlation between factors[30]. Finaly,
the items were associated with a factor when their saturation
weight was close or superior to 0.30 and their communalities
were considered as acceptable above 0.20. We also performed
a confirmatory factor analysis (CFA) considering the criteria
root-mean-sgquare error of approximation (acceptable range
between 0.08 and 0.1), comparative fit index (acceptable range
>0.90) and standardized root-mean-square error (acceptable
range between 0 and 0.008).

Third, to complete the vaidation of the DVL scale, the
convergent and discriminant validities of the score were
assessed. The sociodemographic criteria of participants with a
low DVL score were compared with those of participants with
a high score, determined according to the median, using x>
statistical tests of independence.

Statistical significance was considered if P<.05 and all tests
were 2-tailed. Statistical analyses were performed on SAS
version 9.3 software (SAS Institute).

Ethics Approval

The study was approved by the French Committee for the
Protection of Individuals (Comité de Protection des Personnes
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[CPP], approval number 46-2020) and the French National
Agency for Data Protection (Commission Nationale de
I''nformatique et des Libertés [CNIL], approva number
MLD/MFI/AR205600). The study followsthe principles of the
Declaration of Helsinki and the collection, storage, and analysis
of the data comply with the European Union General Data
Protection Regulation (EU GDPR).
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Results

Descriptive Analysis

Responses to the 7 items on the DVL tool by the total sample
and the subsample are reported in Tables 1 and 2, respectively.

Table 1. Resultsof all potentialsitems of the DVL scale®in the CONFINS online cohort (N=2935).

Items Disagree, n (%) Rather disagree, n Rather agree,n Agree, n Do not know, n
(%) (%) (%) (%)

1. | find vaccine-related information on social media 215 (7.33) 478 (16.29) 582 (19.83) 134 (4.57) 1526 (51.99)

and forums is understandable

2. | find vaccine-related information on government 111 (3.78) 176 (6) 1394 (47.50) 586(19.97) 668 (22.76)

websites is understandable

3. | can detect vaccine-related fake news 97 (3.30) 477 (16.25) 1500 (51.11) 821(27.97) 40(1.36)

4. | trust vaccine-related information provided by gov- 55 (1.87) 191 (6.51) 1250 (42.59) 948(32.30) 491 (16.73)

ernment websites

5. | find vaccine-related information on social networks 533 (18.16) 1123 (38.26) 134 (4.53) 26(0.89) 1119(38.13)

isvalid

6. When | read vaccination information online, | cross- 178 (6.06) 394 (13.42) 1288 (43.88) 1060 15 (0.51)

reference it with other sources to verify its validity (36.12)

7. | think theinformation | find online may influence 413 (14.07) 649 (22.11) 918 (31.28) 231 (7.97) 724 (24.67)

my decision to get vaccinated

3DVL scale: Digital Vaccine Literacy scale.

Table 2. Results of all potential items of the DVL scale? in the CONFINS online cohort (n=848, without “do not know™).

Item Disagree, n Rather disagree, n  Rather agree, . Agree, n Test-retest reliability (n=62),

(%) (%) (%) (%) intraclass correl ation coeffi-
cient (95% CI)

1. | find vaccine-related information on social 139 (16.4) 287 (33.8) 342 (40.3) 80 (9.4) 0.14 (0.01t0 0.37)

media and forums is understandable

2.1 find vaccine-related information on govern- - 49 (5.8) 82 (9.7) 492 (58.0) 225(26.5) 0.53(0.33t00.69)

ment websites is understandable

3. | can detect vaccine-related fake news 27 (3.2) 111 (13.1) 421 (49.6) 289(34.1) 0.70(0.55t00.81)

4. | trust vaccine-related information provided 23 (2.7) 82 (9.7) 409 (48.2) 334(39.4) 0.46 (0.241t00.63)

by government websites

5. | find vaccine-related information on social 224 (26.4) 529 (62.4) 83(9.9) 12 (1.4) 0.05 (0.01 t0 0.29)

networksisvalid

6. When | read vaccinationinformationonline, 44 (5.2) 87 (10.3) 365 (43) 352 (41.5) 0.48(0.27 t0 0.65)

| cross-referenceit with other sourcesto verify

itsvaidity

7. | think the information | find online may 122 (14.4) 267 (31.5) 354 (41.7) 105 (12.4) -0.09 (-0.33t00.16)

influence my decision to get vaccinated

3DVL scale: Digital Vaccine Literacy scale.

The “I do not know, | do not look for vaccine-related
information” response rates were 51.99% (1526/2935) for item
1, 22.76% (668/2935) for item 2, 1.36% (40/2935) for item 3,
16.73% (491/2935) for item 4, 38.13% (1119/2935) for item 5,
5.04% (148/2935) for item 6, and 24.67% (724/2935) for item
7. Per participant, the maximum number of “I do not know, |
do not look for vaccine-related information” was 5; 24.74%
(726/2935) responded “1 do not know, | do not look for
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vaccine-related information” for at least one item; 23.51%
(690/2395) for at least two items; 10.97% (322/2935) for at
least threeitems; 7.97% (234/2935) for at least four items; and
3.92% (115/2395) for at |east five items. The mean of responses
per participant was 1.56 (SD 1.4). In addition, the use of afactor
analysisrequires ordering the response modalities. Asthe“l do
not know, | do not look for vaccine-related information”
modality isdifficult to classify in view of the others, we decided
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to remove it from the analyses. Therefore, the study sample
contained 848 participants who responded to theitems as shown
in Table 2.

All item response options were used, thus qualifying them as
informative. In addition, Table 2 shows that the items were
discriminating because the response rates for each modality
werein the average. Theintraclass correlation coefficient (ICC)
was cal cul ated based on data from the 62 participants. Items 1,
5, and 7 presented a low ICC, which could be explained by
nonconcordant responses between the 2 measurements, and
therefore less reliability, their formulation, and possible
difficulty in answering them. In fact, theseitems had the highest
percentages of the “I do not know, | do not look for
vaccine-related information” responses (Table 1).

In the subsample of 848 participants, 73.1% (620/848) were
females. Themean agewas 29.9 (SD 12.3). Participantsworking
or studying in the field of health were 397/848 (46.8%). The
percentage of parentswas 20.9% (178/848) and 557/848 (65.7%)
were not vaccinated against flu (Table 3).

The mean of the importance of the use of the internet for
vaccine-related information seeking was 3.7 out of 5 (SD 1.1).
The most used source for vaccine-related information seeking
was websites of health institutions (395/848, 46.6%), followed
by government websites (184/848, 21.7%). Online journals
were consulted by 56/848 individuals (6.6%), whereas other

Montagni et al

sources by 37/848 individuals (4.4%). Social networks were
consulted by 70/848 individuals (8.3%), video platforms by
16/848 (1.9%), and forums by 8/848 (0.9%).

Multimedia Appendix 2 reports data on the comparison of the
answer to the DVL items according to sociodemographic
characteristics.

Regarding their answers to the items, women were more in
agreement with the statement of item 3 (I can detect
vaccine-related fake news), item 4 (I trust vaccine-related
information provided by government websites), and item 7 (I
think the information | find online may influence my decision
to get vaccinated) than men. Participants aged 35 or over
disagreed with item 1 (I find vaccine-related information on
social mediaand forumsis understandable), which was different
from those under 35 years. Participants studying or working in
the field of health and those receiving regular flu shots were
more in agreement with items 2 (I find vaccine-related
information on government websites is understandable), item
3 (I can detect vaccine-related fake news), and item 4 (I trust
vaccine-related information provided by government websites)
and disagreed with item 7 (1 think theinformation | find online
may influence my decision to get vaccinated) compared with
those who worked or studied in another field and those who did
not get a flu shot. There was no difference in responses
concerning parenthood.

Table 3. Sociodemographic characteristics of the CONFINS study population.

Characteristics Vaue
Age, mean (SD) 29.9 (12.3)
Categories (n=835), years, n (%)

18-34 653 (78.2)

>35 182 (21.8)
Gender (n=848), n (%)

Female 620 (73.1)

Male 228 (26.9)
Study or work in thefield of health (n=763), n (%)

No 366 (48.0)

Yes 397 (52.0)
Children (n=848), n (%)

No 670 (79.0)

Yes 178 (21.0)
Influenza vaccine (n=848), n (%)

No 557 (65.7)

Yes 291 (34.3)

Exploratory Factor Analysis

The interitem polychoric correlation matrix was used for the
first definition of the associations between items (Table 4).

In the polychoric matrix, we observed strong correlations
betweenitems 2, 3, and 4. [tem 1 was more correl ated with item
5.

https://www.jmir.org/2022/12/€39220

The hypotheses justifying the performance of an EFA were
validated. The Bartlett test of sphericity showed a P<.05

(X%5;=1319.37) and the Kaiser-Meyer-Olkin index was 0.58,
indicating good sampling adequacy.
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The number of factors was calculated based on the Kaiser and
Cattell criteria and the parallel analysis; 3 factors were kept
(Figure 1).

Finally, several EFAs were performed to test the different
obliquerotations. The OBLIMIN oblique rotation was the most
common. Table5 showsthat items 1 and 5 were associated with

Table4. Interitem polychoric correlation matrix.

Montagni et al

factor 2; items 2, 3, and 4 with factor 1; and items 6 and 7 with
factor 3. The oblique rotation OBEAQUAMAX showed that
saturation weights reveadled several possible associations
between items and factors. Items 3 and 7 were associated with
both factors 1 and 3 based on the saturation weights close or
superior to 0.30. Communalities were all acceptable.

Item 1 2 3 4 5 6 7
1 _a — — — — — —
2 0.33 — — — — — —
3 0.00 0.46 — — — — —
4 0.06 0.64 0.52 — — — —
5 0.45 -0.02 -0.10 -0.06 — — —
6 0.06 0.19 0.34 0.12 -0.02 — —
7 0.13 -0.11 -0.13 -0.15 021 0.20 —

3Dashes correspond to the absence of a correlation between items.

Figure 1. Distribution of the median simulated eigenvalues according to the number of factors and application of the parallel analysis. 7 variables,

iterations, 848 observations.
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Table 5. Matrices of the saturation weights with oblique rotations and item communalities.

Item OBLIMIN OBEAQUAMAX Communality
Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3
1 0.19 0.69 -0.02 0.19 0.67 0.01 0.46
2 0.78 0.23 -0.01 0.74 0.21 0.13 0.63
3 0.60 -0.14 0.25 0.50 -0.15 0.37 0.47
4 0.76 0.01 -0.03 0.72 -0.01 0.12 0.57
5 -0.08 0.56 0.03 -0.07 0.57 -0.01 0.34
6 0.17 -0.05 0.49 0.03 -0.04 0.53 0.28
7 -0.23 0.20 0.33 -0.30 0.21 0.29 0.21

Table 6 shows the interfactor correlations according to the
OBLIMIN and OBEAQUAMAX rotations. Correlations were
low but factor 1 was negatively correlated with factor 2, and
factor 3 was positively correlated with the other 2 factors.

Inview of theseresults, the rel ationshi ps between the items and
the factors were interpreted as follows. Factor 1 was associated
with itemsrelating to “reliable”’ information about vaccination
(government sites), with the label “understanding and trust
official information about vaccination provided by institutional
websites” Factor 2 was associated with items related to
information about vaccination of which 1 should be relatively

“unreliable’ (social media) with the label “understanding and
trust information about vaccines as provided by social media”
Finally, factor 3 was associated with items related to the
application of knowledge on vaccination consulted on the web
(Iabel of factor 3).

Finally, we also performed a CFA to confirm these 3 dimensions
(Table 7).

In the CFA the criterion vaues were as follows:
root-mean-square error of approximation 0.12 (90% ClI
0.11-1.14), comparative fit index 0.80, and standardized
root-mean-square error 0.08.

Table 6. Interfactor correlation matrices (OBLIMIN and OBEAQUAMAX).

Factor OBLIMIN OBEAQUAMAX
Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3

1 1 _a — 1 — —

2 -0.08 1 — -0.09 1 —

3 0.11 0.18 1 0.19 0.16 1

3Dashes correspond to the absence of a correlation between items and factors.

Table 7. Weights of the relationships item-factors of the final model by confirmatory factor analysis.

Item Model 1
Factor 1 Factor 2 Factor 3

1 _a 0.87 —

2 0.56 — —

3 0.43 — —

4 051 — —

5 — 0.23 —

6 — — 0.83

7 — — 0.15

8Dashes correspond to the absence of a correlation between items and factors.

Convergent and Discriminant Validity

Themean DV L score of the baseline sampl e of 848 participants
was 19.5 (SD 2.8). Participants scored between 14 and 21 points
(ie, in the medium DVL range). The median was 20.

https://www.jmir.org/2022/12/€39220
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Table 8 shows the sociodemographic characteristics of the
sampleaccording to the DVL level. The scorewas dichotomized
into <20 (low DVL score) and =20 (high DVL score).

Participantswith alow DVL level were significantly older (30.8
years vs 29 years; P=.03). Those working or studying in the
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field of health were significantly more numerous in the group
with a higher score (P=.01). Those who did not receive regular
flu vaccinations were significantly more likely to be in the low
score group (P=.01). Among online sourcesfor vaccine-related
information, government websites were more used by those

Montagni et al

with a higher DVL (P=.03). Those with a score less than 20
considered the use of theinternet for vaccine-related information
less important than others, with the means being 3.4 (SD 1.1)
and 4.0 (0.9), respectively.

Table 8. Sociodemographic characteristics of the baseline sample by DVL? level (n=848).b

Sociodemographics Low DVL (score <20) High DVL (score =20) P value
Age (years), mean (SD) 30.8 (12.9) 29.0 (11.7) .03
Age c ategories (n=397) .04
18-34 298/397 (75.1) 355/438 (81.1)
=35 99/397 (24.9) 83/438 (18.9)
Gender (n=404) 24
Female 303/404 (75) 317/444 (71.4)
Male 101/404 (25) 127/444 (28.6)
Studying or working in thefield of health (n=357) .01
No 192/357 (53.8) 174/406 (42.9)
Yes 165/357 (46.2) 232/406 (57.1)
Having children (n=404) .38
No 314/404 (77.7) 356/444 (80.2)
Yes 90/404 (22.3) 88/444 (19.8)
Vaccinated against flu (n=404) .01
No 283/404 (70) 274444 (61.7)
Yes 121/404 (30) 170/444 (38.3)
Online sourcesfor vaccine-related information (n=338) .03
Onlinejournas 30/338(8.9) 26/390 (6.7)
Government websites 73/338 (21.6) 111/390 (28.5)
Health institutions websites 185/338 (54.7) 210/390 (53.8)
Social media 19/338 (5.6) 13/390 (3.3)
Forums 7/338 (2.1) 1/390 (0.3)
Video Platforms 5/338 (1.5) 11/390 (2.8)
Other 19/338 (5.6) 18/390 (4.6)
Importance of the use of the internet for vaccine-related information 3.4 (1.1)° 4.0 (0.9)¢ <.001

seeking (n=338), mean (SD)

3DVL: digital vaccine literacy.

by/alues are presented as n/N (%) unless indicated otherwise.
°N=338.

dN=390.

Discussion

The DVL Scale: Dimensions, Items, and Answer
Options

We conceived a scale measuring DVL and assessed its
psychometric proprieties among asample of French adults. The
scale was composed of 7 items covering the overarching
construct of DVL, which includes 3 subdimensions. The first
subdimension (items 2 and 4) refers to understanding and
trusting officia information about vaccination provided by
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institutional websites. The second subdimension (items 1 and
5) refers to understanding and trusting information about
vaccines as provided by social media The underlying
assumption for these 2 dimensionsis that government websites
providevalid information while social media provide fake news
[31]. Inthisline, in our sample, the most accessed sourceswere
health institutions and government websites, while social media
and forums were less consulted.

Thethird subdimension (items 3, 6, and 7) refersto the appraisal
of vaccine information online in terms of evaluation of the
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information and its application for decision making. Two items
(3 and 7) are actually included in both subdimensions 1 and 2.
For the item “1 can detect fake news,” this ambivalence can be
explained by the fact that recognizing fake newsis areflection
of both the understanding/trust of official information
(subdimension 1) and the appraisal and practical application of
found information (subdimension 3). The possible explanation
is that those who recognize fake news are more inclined to
government websites and are more cautious in interpreting
vaccine-related information. The inclusion of the item “I think
the information | find online may influence my decision to get
vaccinated” in both subdimensions 1 and 3 can be interpreted
as the fact that trusting official information might correspond
to a higher capacity to make correct evidence-based decisions
about vaccination. Thisoverlap of factorsinfersan interrelation
of items, which can suggest that the scale is coherent and
congruent.

Some recommendations must be considered when using the
DVL scale. There are 4 response options (disagree, rather
disagree, rather agree, and agree) that are used to obtain a
score. However, evenif it does not contribute to the calculation
of the score, the fifth response option (I do not know, | do not
look for vaccine-related information) provides useful
information. First, this option respects the opinion of those not
feeling concerned without forcing or biasing their answer.
Second, it is really interesting to measure the percentage of
those who do not feel concerned by seeking vaccine-related
information online. In this study, one-half of the participants
used the option “1 do not know, | do not ook for vaccine-related
information” for the item on understanding information found
on social media, and more than one-third for the item on trust
insocial media. Theseresults confirm the fact that social media
are more rarely used than government websites for this type of
information. Thus, we suggest to calculate the score by
considering as missing values all cases including 1 response
option “I do not know, | do not look for vaccine-related
information”, and to complete this information with the
percentage of those using this same option. These data are
complementary in measuring DVL.

The DVL Scores of the Study Sample

Having alow DVL score (<20) can be interpreted as arelevant
alarm in relation to the extensive use of the internet for
vaccine-related contents, especialy in France [15]. Asis the
case with health literacy, low DVL scores are associated with
a higher risk of adopting an unhealthy behavior [32]; in this
case this refers to the decision of not to get vaccinated. Not
being ableto navigate information on theinternet could increase
the chance of having a negative perception about vaccines[33].
Lower scores in the scale would also correspond to the
incapacity to recognize fake news and trust in unofficial
information provided by social media. There are many who
consult theinternet regarding vaccination and it isimportant to
know their levels of DVL to help them navigate online
information.

DVL scores were significantly different by age (participants
with a low DVL score were significantly older), studying or
working in thefield of health (those working or studying in the
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field of health were significantly more numerous in the group
with ahigh score), and being vaccinated against flu (those who
did not regularly get vaccinated against influenza were
significantly more numerous in the group with a low score).
These results are in line with previous literature concerning
genera health literacy: scores of health literacy are higher in
younger adults [34], health care professionals [35], and those
vaccinated against flu [36].

Comparison with results from other studies is not possible
because DVL has never been measured before.

Strengthsand Limitations

Thisstudy isthe very first to devel op and validate astandardized
instrument for assessing general DVL in people. It respondsto
the urgent need for similar scales to tackle vaccine-related
misinformation [37], especidly in relation to the COVID-19
pandemic. Measuring the DVL of individuals consulting the
internet for information on COV | D-19-r€l ated vaccination could
inform health institutions, communication experts, and health
care providers to plan and implement strategies to overcome
gaps in DVL and promote vaccination [38]. Furthermore,
analyses performed in this study are robust and based on an
in-depth knowledge of psychometricstechniques. In particular,
the use of the bifactorial model is justified by the fact that it
considers correl ations between items based on the generd factor
and the relations between the genera factor. Items are not
limited by the group factors. This model is largely applied in
cognitive and psychological sciences[39].

Thisstudy isnot without limitations. ltemswere defined apriori
based on existing scales but limited to 7. A larger number of
items might have provided amore exhaustive coverage of DVL
factors. The population under study was not representative of
French adults given that it comprised a high number of women
(2971/3738, 79.48%), students (3498/3783, 93.58%), and young
people (29.2 years) [40], compared with the general population
[41]. However, the sample was large enough to assess the
relevance of the scale. Low | CC valuesin some separated items
might be explained by an inaccurate phrasing. The ICCs of 3
items were low, which corresponds to alow reliability. Future
instruments might be based on our scale, but we propose more
precise wording according to the population of interest in a
specific context (eg, culturd or sociodemographic
characteristics).

Conclusions

TheDVL scaleisthefirst instrument providing information on
the way individuals understand, trust, and appraise
vaccine-related information on the internet through 2 channels,
namely, social mediaand government websites. The DVL scale
has good psychometric properties in terms of content validity,
dimensionality, and convergent and discriminant validity.
Results show that the scale can be easily administered with
well-grounded outcomes. It is a screening instrument
contributing to detect people who need to be supported in
navigating vaccine-related information online. It can be used
in questionnaires to identify profiles of web users who could
be influenced by anti-vax movements, for instance. Providing
theinstructionsto look for onlineinformation and to understand

JMed Internet Res 2022 | vol. 24 | iss. 12| €39220 | p. 9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Montagni et &

its content is the key to spreading good vaccine-related scalecan beused to measure DVL inthe French population and
information and promoting vaccination in general [42]. The trandated validated versions could be proposed internationally.
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