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61820, USA and 3UFR de Psychologie, Département de Psychologie Cognitive et Ergonomie, Laboratoire Cognition,

Langues, Langage, Ergonomie (CLLE, UT2J & CNRS), Universit́e Toulouse Jean Jauŕes (UT2J), Maison de la recherche, 5
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Abstract

Health literacy (HL) is critical to find, under-
stand and use health information for adopting
appropriate health behavior, especially during
a pandemic crisis in which people can be
exposed to an overwhelming amount of infor-
mation from different media. To this end,
we conducted an online study to first val-
idate the measure of COronaVIrus Disease
appeared in 2019 (COVID-19) health literacy
(CoHL) and then investigated its relationships
with locus of control (LoC), news information
search and the adoption of protective behav-
iors (PBs) during the first lockdown in France.
We first showed the good structural and psy-
chometric qualities of the CoHL scale on a
3-dimensional structure: theCritical dimension,
the Extraction/Communicative and the Applica-
tion/Communicative dimension. We then found
that CoHL was associated with the adoption of
PBs suggesting that people with higher CoHL
tended to adopt more PBs during the first lock-
down, regardless of their LoC. However, peo-
ple with low CoHL would be more likely to
adopt PBs if they believe that they may get
COVID-19 due to the behavior and health con-
ditions of others (high external LoC). The study

has implications for the design of public health
campaigns for people with inadequate HL and
with a different LoC.

Introduction

Facing the challenges of the global health crisis
caused by the COronaVIrus Disease appeared in
2019 (COVID-19) pandemic, compliance with san-
itary rules and the adoption of recommended pro-
tective measures are at stake in the fight against
the spread of the virus [1]. To reduce this risk,
almost all countries were locked down over a
period of 6months more or less in 2020. The
prevention campaigns have been launched glob-
ally to emphasize the importance of social dis-
tancing as an effective approach to prevent the
spread of the pandemic, which information has
been available on various media (TV news, news-
papers, radio, social networks, websites, etc.).
In addition to social distancing, a lot of infor-
mation on COVID-19 varying in relevance and
accuracy (such as the information about its ori-
gin, infection path, contagiousness, preventive
measures, symptoms management, treatment, etc.)
has been prevalent on the Internet, TV and radio.
Nevertheless, information available on the Internet
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is not always reliable, and the user engagement
of the information (e.g. the number of downloads
of the COVID-19-related YouTube videos) is not
associated with the reliability of information [2].
Therefore, it is critical for individuals to have the
capacity to differentiate high- versus low-quality
health information, obtain accurate information,
process and understand information to develop
behaviors that allow them to protect themselves
and others against the virus. Indeed, Thacker et al.
[3] showed that people who knew and understood
COVID-19-related restrictions were more likely to
adhere to them. Consequently, the overarching goal
is to promote citizens to modify everyday social
interaction behaviors toward forming new daily
habits of health prevention behaviors.

To this end, our study plans to identify the
psychosocial and cognitive determinants that influ-
ence the adoption of these new protective behav-
iors (PBs). A recent study on the adherence to
social distancing and masks-wearing in the United
States has shown that the confidence in scien-
tific information and the perception of information
overload together influence adherence to these rec-
ommendations on PBs [4]. Given the prevalence
of misinformation about COVID-19, we argue that
health literacy (HL) would play an important role
in adherence to recommended protective measures
(e.g. social distancing, masks-wearing).

HL is defined as the ability to obtain, process
and understand basic health information for mak-
ing health-related decisions [5]. This is central to
promoting public health as underlined by theWorld
Health Organization [6]. Sørensen et al. [7, p. 3]
proposed a more comprehensive definition (based
on a literature review listing 17 definitions): HL
‘entails people’s knowledge, motivation and com-
petences to access, understand, appraisal and apply
health information in order to make judgments and
take decisions in everyday life concerning health-
care, disease prevention and health promotion to
maintain or improve quality of life during the life
course’. Specifically, Nutbeam [8, 9], as well as
Sørensen et al. [7] identified three dimensions
of HL:

(1) Functional dimension refers to the ‘basic’
reading and writing skills required to understand
health-related information.

(2) Interactive or communicative dimension
refers to a combination of cognitive, literacy
and social skills to allow individuals to extract,
understand and utilize information from various
contexts.

(3) Critical dimension refers to advanced cog-
nitive and social skills that allow individuals to
perform a critical analysis on health information,
and use it to develop greater control over their lives.

Established evidence has demonstrated the role
of HL on health outcomes. For instance, low HL
often led to poor health outcomes and self-care
[e.g. 10, 11, 12, 7], higher mortality, more hospi-
talizations and difficulties to adhere to medication
[13, 7]. Poor HL is often related to low education,
low income and aging [14, 15, 16, 17 for a review].
Therefore, HL is crucial to protect oneself and oth-
ers to lower the likelihood of infection during the
COVID-19 pandemic. Indeed, the COVID-19 pan-
demic can be considered a unique situation since
(i) The concern is universal all around the world,
(ii) anyone can be infected by the virus, and some
people may develop severe forms of illness and
die (generally vulnerable people, i.e. with comor-
bidities and/or elderly), (iii) information is preva-
lent and even overwhelmed in our environment
from various sources, such as governments, Inter-
net and social networks, which differs in relevance
and accuracy. More importantly, [1] has recog-
nized COVID-19 infodemic as an ongoing chal-
lenge for the citizens to decide how to obtain, pro-
cess and understand the COVID-19-related infor-
mation. Therefore, being able to assess COVID-19-
related HL is very important to understand possi-
ble difficulties experienced by individuals to adopt
protective measures, such as social distancing (to
keep themselves and others healthy during the pan-
demic) which is jointly affected by their age, educa-
tion and how they gather COVID-19 information.

Besides, the locus of control (LoC) may be
another interesting determinant in relation to
COVID-19-related HL in the pandemic. The LoC
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is a construct that originates from the social learn-
ing theory [18]. It is defined as the expectation
of control that reflects the degree of representation
that individuals possess of the relationship between
their behaviors and/or their personal characteristics
and the positive or negative reinforcements they
receive. Originally, this approach proposed two
kinds of LoC, including internal and external LoC.
Recent studies applying LoC to understand health
behavior or well-being have extended the two LoC.
The third dimension ‘the powerful others’ has been
included to take into account the influence of signif-
icant others, as well as the fourth dimension which
distinguishes ‘the powerful others’ into people with
two different levels of emotional distance such as
colleagues and superiors [19]. In the COVID-19
pandemic where the authorities (including gov-
ernment agencies) have been playing a crucial
role to implement public health (such as lock-
downs), we then proposed to examine four types
of LoC, including ‘self’ (i.e. internal LoC), ‘oth-
ers’, ‘the government’, then ‘chance’ (characteriz-
ing the influence of external factors, such as luck or
chance).

Prior studies have shown that LoC was related to
health outcomes [see in 20]. A low level of inter-
nal LoC may limit individuals to apply their HL
skills and to modify their behaviors to improve
their health. Or, people with high levels of inter-
nal LoC may use other resources to overcome poor
HL skills [20]. A study on Arabs and Jews living
in Israel, [20] showed internal LoC was a mediator
between HL and self-report perceived health sta-
tus. More precisely, individuals with high levels of
internal LoC reported better-perceived health than
those with low levels of internal LoC (since the for-
mer ones perceived more accountability to control
their own health). Sigurvinsdottir et al. [21] showed
that individuals with high internal LoC were more
active on the Internet to search for COVID-19
information. Roncancion et al. [22] showed simi-
lar results that people with high internal LoC were
more likely to search for health information to
assist their self-care.

Previous studies have demonstrated the impor-
tance of LoC along with HL on health outcomes.
The current study would like to extend the rela-
tions between HL and LoC on the adoption of
COVID-19-related PBs, such as social distancing
and mask-wearing, which were prescribed by gov-
ernment authorities. This research has implications
to understand whether the promotion of HL and
specific LoC could lead to the adoption of protec-
tive measures, which in turn lead to the control
of the spread of COVID-19. Hence, this article
presents a study whose objective was to validate
the reliability of the CoHL scale on a French popu-
lation during the first mandatory lockdown (from
March to May 2020), and examine its relations
with the adoption of PBs, news information search
(NIS) and LoC.We hypothesized that higher CoHL
would be associated with better compliance with
protective measures, which could be moderated by
LoC.

Method

Participants
1248 people living in France were recruited in the
study, with the 1025 participants entered in the
final analysis (female 80%). Age ranged between
18 years and 85 years (M= 39.84, SD= 13.73),
with themajority of participants from 18 to 40 years
old (55%) (41 to 60 years old and 61 to 85 years
old: 36.7% and 8.2%, respectively). Regard-
ing the employment situation, 33% reported cur-
rently teleworking at home; 19.1% experiencing
job loss or decrease of total or partial occupation
(artists, craftspeople, shopkeepers and restaura-
teurs); 9.3% being unemployed prior to the lock-
down period; 9.2% being a student and 7.1%
being retired. Concerning the education level of
the participants, 2% have no diploma; 13.8% have
a high school diploma; 16.9% were undergrad-
uates; 14.8% were graduates and 35.3% were
postgraduates.
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Procedure

The data were collected through a self-
administered anonymous online survey from the
third to the fifth week of the first lockdown in
France (April 2020). Respondents were recruited
via virtual snowball sampling instead of ran-
dom sampling [23, 24]. Specifically, poten-
tial participants were recruited through social,
professional, university media and announce-
ments in the press journalist without monetary
compensation. In compliance with the General
Data Protection Regulation (GDPR), participants
were given informed consent on the introductory
page of the online survey and agreed to participate
in the study by checking the checkbox to launch the
study. Eligibility criteria included living in France
and being 18 years old or older.

Measures

Participants completed an online battery that
included five surveys about (i) their demographic
information (e.g. gender, age, education and
employment situation), (ii) NIS behavior: one
question about the frequently participants check-
ing the news on a 5-point Likert scale (all the time
continuously, several times a day, once a day, sev-
eral times a week, once a week, never), (iii) the
adoption of PBs to prevent COVID-19: 13 items
about the frequencies to perform protective mea-
sures, including keeping social distance, use of san-
itary mask (and gloves) and washing behaviors, on
a 7-point Likert scale from ‘never’ to ‘all the time’,
(iv) the LoC about being infected by COVID-19:
4 items about how they would attribute the cause
of COVID-19 infection to the following dimen-
sions if they get infected: ‘self’, ‘the others’, ‘the
government’, and the chance (implying the influ-
ence of external factors, such as luck or chance)
on a 7-point Likert scale from ‘strongly disagree’
to ‘strongly agree’, (v) CoHL: eight remaining
items from the French version of the Functional,
Communicative and Critical Health Literacy scale

(FCCHL) which was validated by Ousseine et al.
[25].

Statistical analysis

All analyses were performed using SPSS and
AMOS Statistics 26.0.

First, statistical analyses were performed to
test the construct and internal validity of the
COVID-19 Literacy scale based on an itera-
tive approach combining using the internal reli-
ability test, Principal Axis Factoring (PAF) and
Confirmatory Factor Analysis (CFA) [26]. In a
previous adaptation, the measurement of literacy
applied to health has experienced structural dif-
ferences in the dimensions (see for an adaptation
among German citizens [27]). Here, all the indica-
tors were stronger without the Functional HL items
that reduce overall psychometric quality given the
explained variance, the alpha and the fit indexes
altogether. It can be related to the fact that COVID-
19-related information was very widely dissemi-
nated to a large audience (on all channels in various
formats: written, oral and video forms) minimiz-
ing the cognitive cost and effort to proactively find
information and that in a most intelligible format.
Hence, we introduce here the results of analyses on
the best-performing form of the CoHL scale.

We first examined the psychometrics of the
adapted CoHL scale using PAF and CFA. We then
conducted correlations on the relationships among
age, education levels, CoHL, adoption of PBs, NIS
behavior and four types of LoC. We used regres-
sion analysis to examine the relationships between
CoHL and the adoption of PBs as well as other
correlates. A slope analysis was further used to
confirm the moderating effect of LoC on the link
between HL and the adoption of PBs.

Results

Structure and properties of the CoHL
We conducted PAF with a Parallel Analysis
(PA) utilizing the script developed by O’Connor
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Table I. EFA with Promax rotation on the COVID-19 Health Literacy scale: factors loadings and commonalities

First factor Second factor Third factor
Final com-
monalities

Extraction/Communicative CoHL (EXCOM)
Item 1: I gather information from several sources.

(Je rassemble des informations de plusieurs sources.)
0.22 0.78 0.29 0.61

Item 2: I extract the information I want.
(J’extraie les informations que je souhaite.)

0.11 0.78 0.20 0.60

Item 3: I understand the information obtained.
(Je comprends l’information obtenue.)

0.13 0.72 0.27 0.52

Application/Communicative CoHL (APPCOM)
Item 4: I share my opinion on this disease with my entourage

(Je partage mon opinion sur cette maladie avec mon entourage.)
0.120 0.30 0.80 0.64

Item 5: I use the information obtained to change my daily life.
(J’utilise les informations obtenues pour changer mon quotidien.)

0.21 0.25 0.84 0.70

Critical CoHL (CRITIC)
Item 6: I wonder if the information applies to my case.

(Je me demande si les informations s’appliquent à mon cas.)
0.79 0.11 0.30 0.65

Item 7: I wonder if the information is credible.
(Je me demande si les informations sont crédibles.)

0.88 0.15 0.07 0.79

Item 8: I check that the information is reliable.
(Je vérifie que les informations sont fiables.)

0.801 0.24 0.15 0.65

Explained variance 32.36 19.64 12.67

Total variance explained (%) 64.68

Factor loading values higher than 0.7 are bolded.
These items were translated from French to be presented in Table I but this English version does not constitute the validated version.

[28, 29]. This procedure generates eigenvalues
from the raw data (including the mean eigen-
values and 95th percentile eigenvalues) based on
the Monte Carlo simulation. We adopted Promax
rotation and concluded with a three-factor structure
(see Table I). Altogether these three factors explain
64.7% of the variance that is regarded as a satisfac-
tory level in the social sciences (see [30], p. 107,
on the acceptable minimum explained variance in
factor analysis).

As shown in Table I, the three items fromCritical
COVID-19 Literacy were loaded on the first factor.
We then found items in the Communicative liter-
acy dimension loaded on two factors. One factor
is related to the ability to obtain health informa-
tion and derives meaning from different forms of
communication, and the other factor is related to
the ability to apply the new information to chang-
ing circumstances. We rename these two factors

as Extraction/Communi-cative HL and Applica-
tion/Communicative HL, respectively.

These factor loadings were satisfactory as far
beyond the accepted threshold of 0.40 [31] and
above any debate on it [32]. None of the items
loaded highly on more than one factor. The final
commonalities were high (>0.60) to moderate
(>0.40; item 3 = 0.52) which does not require
removing any item. Data factorability were sup-
ported by a significant Bartlett’s Sphericity test
(χ2 = 1629.15, P< 0.0001) and a high KMO test
value of sampling adequacy (0.70; which exceeded
the minimum recommended value of 0.60 [33]).
CFA under the ULS estimation also demon-
strated good model fit of 3-factor model (Fig. 1)
through multiple indices (including Goodness of
Fit Index (GFI), Adjusted Goodness of Fit (AGFI),
Parsimony Goodness of Fit Index (PGFI, see [34],
in [35]), Parsimony Ratio (PRATIO, see [36]) and
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Fig. 1. Standardized parameter estimates for the 3-factor model of COVID-19 health literacy scale (CoHL scale).

Table II. Fit indexes

Models Df GFI AGFI PGFI PRATIO RMR

Default 17 0.99 0.98 0.47 0.61 0.04

Root-Mean-Square Residual (RMR, see [37]; see
Table II).

Finally, reliability was assessed (Cronbach’s
α= 0.69) suggesting an acceptable to a good level
of internal reliability [38].

Relationship among CoHL, LoC, NIS
behavior and the adoption of PBs
We conducted Pearson correlations among age,
education (Edu), NIS, CoHL, the adoption of PBs,
and four types of LoC (LoC 1: self, LoC2: oth-
ers, LoC3: government, LoC4: chance). Results
suggested that people with higher CoHL tended
to have higher education, adopted more recom-
mended PBs, and were more likely to believe that
the COVID-19 infection is due to their behavior
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Table III. Correlations among age, education (Edu), news information seeking behavior (NIS), health literacy (CoHL), locus of
control (LoC), and the adoption of protective behavior (PB)

Age Edu PB NIS CoHL LoC1 LoC2 LoC3 LoC4

M (SD) 39.84
(13.73)

5.05
(1.99)

67.56
(11.29)

2.91
(1.11)

32.06
(4.53)

4.53
(1.79)

5.16
(1.62)

3.87
(1.80)

3.65 (1.84)

Edu −0.16*

PB 0.18* −0.11*

NIS −0.28* −0.04 −0.08*

CoHL 0.10* 0.10* 0.11* −0.15*

LoC1 0.07* −0.07* 0.10* −0.04 0.08*

LoC2 0.08* −0.10* 0.14* 0.01 0.10* 0.46*

LoC3 0.01 0.15* 0.06 −0.04 0.06 0.20* 0.27*

LoC4 0.03 −0.09* −0.02 −0.04 0.02 −0.12* −0.07* −0.14*

Note.*P< 0.05.
LoC1 refers to the control expectation that one may get the COVID-19 infection because of its self-behaviors. LoC2 refers to the
control expectation that one may get COVID-19 infection because of others. LoC3 refers to the control expectation that one may get
COVID-19 infection because of the government. LoC4 refers to the control expectation that one may get COVID-19 infection by bad
chance.

or health conditions of themselves or the others
around them (see Table III).

Correlates of the adoption of PBs
We used multiple linear regressions to investigate
the correlates of the PBs, including age, educa-
tion, CoHL, NIS and two types of LoC (LoC1:
self; LoC2: others). We also investigated how
LoC (LoC1 and LoC2) moderated the associations
between CoHL and PB by adding their interaction
terms (CoHL×LoC1, CoHL×LoC2) in the regres-
sion models. We computed the Z scores of the
correlates and entered these correlates step by
step (see Table IV). Model 1 showed that age,
education, and CoHL were associated with the
adoption of PB (age: t= 4.74, P< 0.001, education:
t=−2.97, P< 0.01, CoHL: t= 3.62, P< 0.001).
NIS did not explain more variance in the adop-
tion of PBs than age, education, and CoHL; we
did not find NIS as a significant correlate in the
regression models. Model 2 showed that in addi-
tion to the previous correlates, LoC2 (external)
also explained more variance in the adoption of
PB (age: t= 4.48, P< 0.001, education: t=−2.62,
P< 0.01, CoHL: t= 3.20.= , P< 0.001, LoC2:
t= 2.79. P< 0.01). After entering the interaction
terms, Model 3 showed that the interaction term
of CoHL and LoC2 (external) can further explain

Table IV. Regressions examining the correlates of the adoption
of protective behavior

Variable Model 1 Model 2 Model 3

F 13.83* 11.49* 9.92*

B (SE) B (SE) B (SE)
Age 0.15 (0.03)* 0.14 (0.03)* 0.14 (0.03)*

Education −0.09
(0.03)*

−0.08
(0.03)*

−0.09(0.03)*

CoHL 0.11(0.03)* 0.10 (0.03)* 0.10 (0.03)*

NIS −0.02 (0.03) −0.02(0.03) −0.02(0.03)
LoC1 (locus of

control: self)
0.03 (0.03) 0.03 (0.03)

LoC2 (locus
of control:
others)

0.10 (0.03)* 0.09 (0.03)*

CoHL×LoC1 0.02 (0.03)
CoHL×LoC2 −0.10 (0.03)*

Note.*P< 0.05.

more variance in the adoption of PB in addition
to prior correlates (age: t= 4.50, P< 0.001, edu-
cation: t=−2.74, P< 0.01, CoHL: t= 3.24.= ,
P< 0.001, LoC2: t= 2.75. P< 0.01, CoHL×LoC2:
t=−2.92, P< 0.01).

We further conducted the slope analysis [39]
to better understand the interaction term of CoHL
and LoC2 (external LoC) on the adoption of PBs
(Fig. 2). Results suggested that people with higher
CoHL would adopt the PBs regardless of their
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Fig. 2. Interaction effect of health literacy and locus of control on the adoption of protective behavior.

belief on the LoC. However, for people with low
CoHL, people who tended to believe that they may
get infected by COVID-19 due to others were more
likely to adopt the PBs than people who tended not
to believe so.

Discussion

HL has been found to be associated with health
behavior and outcomes. Hence, HL is particularly
important during the COVID-19 pandemic given
the exponentially increasing amount of information
about COVID-19 being disseminated through mul-
tiple media or exchanged by family and friends.
Having adequate CoHL could enable individuals
to access, obtain and process appropriate COVID-
19-related information and adopt the recommended
PB for oneself and others. To this end, the cur-
rent article aimed (i) to validate the development of
the CoHL scale from a prior general HL scale [25]
and (ii) to examine the relationships among CoHL,

LoC (internal and external), NIS and the adoption
of PBs, such as social and physical distancing.

First, the findings showed CoHL scale has
good structural and psychometric qualities. The
scale contains three dimensions, including Critical,
Extraction/Communicative and Application/
Communicative. The CoHL scale could be adopted
in the contexts of other pandemics or public health
crisis in the future, when the health topic meets the
following criteria: (i) being a widespread world-
wide pandemic, (ii) affecting the health outcomes
of all types of populations, especially for the
populations who developed severe symptoms and
comorbidities resulting in increased mortality and
(iii) containing ubiquitous government communi-
cations over various forms of media channels.

Our second aim has confirmed the hypothesis
that people with higher CoHL would be more
likely to adopt PBs (e.g. social distancing, mask-
wearing). This result was consistent with pre-
vious literature showing that more adequate HL
is associated with better compliance with med-
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ical treatments (such as medication adherence)
or/and the adoption of health prevention behavior
[13, 40, 41].

Another important finding was that the LoC also
plays a critical role to moderate the relationship
between HL and the adoption of PBs. While the
LoC did not influence the adoption of PBs for peo-
ple with higher CoHL, it matters for people with
lower CoHL. People with lower CoHL were more
likely to adopt the PBs if they believe that they may
get COVID-19 infection due to others. This result
has implications on framing the importance of ‘oth-
ers’ in the control of the COVID-19 pandemic, for
individuals with low CoHL. This could be a recom-
mended public health strategy to stress the risk of
COVID-19 infection by others as well as the risk
of infecting others with COVID-19 to promote the
adoption of PBs for people with inadequate lev-
els of HL. During the public health campaign at
the beginning of the pandemic, the French author-
ities mainly framed the importance of wearing a
mask as the means to prevent oneself from spread-
ing the virus rather than protecting oneself from
getting infected by others. This communication
strategy might not be effective for citizens with low
COVID-19 literacy leading to unsatisfied rates of
mask-wearing during the onset of the pandemic in
France.

High CoHL scores were positively associated
with the frequency to search for health informa-
tion (news). Similar to the findings in Chung [42],
the study suggested that patients with low HL or
who had trouble evaluating online health infor-
mation were less likely to ask questions or seek
guidance during consultations with physicians. In
contrast, patients with higher HL were more likely
to critically assess online health information and
discuss more online information with doctors [43].
This result underlines the importance of empow-
ering the people with low CoHL, by providing
access to the easy-to-understand health informa-
tion, such as the online public health information
with high readability, emphasizing the possibility
to get infections by others, for them to adopt appro-
priate PB during the pandemic. Further, to support
patient-centered communication, CoHL could be

an important measure for physicians or other health
care providers to determine the levels of HL of their
patients and adopt the appropriate communication
strategies. The CoHL measure can also be used in
assisting the evaluation of the potential efficacy of
public health campaigns in promoting the adoption
of health behavior. Szmuda et al. [44] suggested
that the readability of articles regarding COVID-19
and other diseases should be improved so that
the individuals could understand health informa-
tion in a better way and respond appropriately to
adopt recommended PB and limit the spread of the
pandemic.

The other implication is to design interven-
tions to improve CoHL through training programs.
Hsu [45] showed that 85% undergraduate students
who participated in their study did not take into
account the author’s professionalism of Covid-
related health information found on the Inter-
net. Therefore, developing training programs at
universities and even before to help people to
find, evaluate the reliability of the sources and
process information on the Internet seems crucial
to increase HL in general.

Conclusion and limitations
The present study has substantial implications
for promoting public health during the ongoing
COVID-19 pandemic. First, the CoHL scale is the
first-ever validated instrument available to iden-
tify people who may experience difficulties in
obtaining, processing and understanding COVID-
19-related health information. Other language ver-
sions of the scale could be evaluated in other
populations and will allow exploring how culture
might impact differently on the forming of literacy
in this specific health topic. Secondly, the CoHL
scale provides a framework that can be used to
develop HLmeasures for other health topics. Given
that CoHL is developed based on the French ver-
sion of the Functional, Communicative and Critical
(FCCHL) validated by Ousseine [25], FCCHL is a
generic HL scale initially developed in English by
Ishikawa et al. [46], validated by various popula-
tions and languages (e.g. van der Vaart et al. [47]
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in German; [48] for young adults and teenagers
with cancers), CoHL can also be adapted for other
specific health topics following the original con-
structs (Cholera, Ebola, Yellow fever, Meningi-
tis, Influenza, etc.). Items’ wording can be easily
adapted to fit another specific pandemic disease.
The interest is that the role of this literacy factor
as for other psychosocial and cognitive factors can
be described more precisely when it is measured at
the same level of specificity as that of a targeted
health factor. The present study further suggested
one effective strategy to promote the adoption of
PBs for people with inadequate CoHL. Commu-
nication emphasizing on others’ responsibility to
be oneself infected by COVID-19 could help peo-
ple become more active and willing to adopt social
distancing or mask-wearing behaviors. This is the
first study demonstrating that external LoC can
be associated with adopting preventive behaviors
for a specific population. However, two recent
studies conducted during the COVID-19 pandemic
suggest such an external LoC framing would
induce more psychological distress or depression
[49, 21]. Taken together, these results call for
further research to inform the short- and long-term
costs and benefits of such a public communication
framework.

This study also had two potential limitations,
which reflect the inevitable constraints of conduct-
ing research during the lockdown of the pandemic.
First, given the restrictions on in-person contact,
the study was conducted using an online ques-
tionnaire, in which the online participant sample
is relatively more educated. Future investigation
on a more diverse sample will be conducted. The
other potential limitation is the use of online ques-
tionnaires via snowball sampling. The choice of
sampling and study method is due to the availabil-
ity of conducting research during the lockdown.
There is also established evidence showing that
the data collected using online method has no sig-
nificant difference from those collected by paper
and pencil [50–57]. Some studies even suggested
more advantages of using an online survey than
a paper-and-pen survey in terms of the reduced
social desirability of the participants [50], and

the increasing willingness of disclosure [58, 59].
Despite the abovementioned limitations, the cur-
rent study has original contributions to validate
the CoHL scale and advance our understanding of
its connections with the adoption of PB among
individuals with different LoC.
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