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Abstract

Health literacy (HL) refers to knowledge, motivation and skills to understand, evaluate and apply health information,
enabling appropriate decision making in daily life on health care and health promotion. Studies show that HL is asso-
ciated with several social determinants, health outcomes, and health promotion. In Brazil, studies on the thematic are
still scarce. Thus, the present study aimed to adapt, seek evidence of validity, reliability and estimate the parameters
of the items of the European Health Literacy Survey Questionnaire Short Form (HLS-Q12) for the Brazilian context.
770 individuals participated, recruited through advertisements in the media and social networks, 82.1% female, aged
between 18 and 83 (M=35.5, SD=13.52), from 21 Federative Units of Brazil and the Federal District. The subjects
answered the HLS-Q12 and a sociodemographic questionnaire. Exploratory factor analysis indicated a unifactorial
structure with good psychometric characteristics (GFI=0.98; CFI=0.98; RMSEA=0.08; RMSR=0.07). Cronbach’s alpha,
Guttman’s lambda 2 and McDonald’s omega reliability indicators were equal to 0.87. We conclude that the HLS-Q12
is an adequate instrument to assess the level of HL in the Brazilian population.
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The concept of Health Literacy (HL) emerged in 1974
in an article entitled “Health education as social policy’,
published by Simonds (1974). Initially, HL was related
to performance in certain tasks, such as understand-
ing health-related materials, prescriptions, medication
labels, appointment scheduling cards, among others. In
this sense, some studies treated the term as similar to let-
tering (Pedro et al., 2016; Silva & Jolluskin, 2017).

The report of the Ad Hoc Council on Scientific
Affairs of the American Medical Association (1999)
analyzed articles published between 1993 and 1998,
with the participation of several health professionals.
The report references HL as the ability to read and
understand essential health-related materials neces-
sary for patient functioning. The articles included in
the report also pointed out that low literacy (in the
sense of health literacy) promoted poor adherence
to treatments and a worsening of cases, leading to
hospitalization.

This definition has received some criticism arguing
that HL is more than just reading and writing skills and,
over the years, discussions related to the topic have sug-
gested a broader perspective related to the ability to make
informed decisions in daily life (Finbréten et al., 2018).
Contributing to this process, in 1998 the World Health
Organization (WHO) defined HL as the set of cognitive
and social skills and the ability of individuals to under-
stand and use information in order to promote and main-
tain good health.

In the year 2000, Nutbeam (2000) identified HL as a
relatively new concept, defining it as a composite term
to describe a series of outcomes in communication
and health education activities. The author also distin-
guished three essential types of literacy, namely: basic
or functional, interactive or communicative, and criti-
cal. Basic or functional literacy refers to the approach
focused on the presence of reading and writing skills,
allowing effective functioning in daily activities. This
type of literacy is related to the first definitions of
the term (Silva & Jolluskin, 2017). Literacy related to
communication or interactive refers to cognitive skills
associated with a set of social skills. Thus, this type can
be used to actively participate in day-to-day activities,
in order to gather information and deduce meaning
from different forms of communication. Finally, criti-
cal literacy corresponds to the most advanced cogni-
tive skills that, combined with social skills, can be
applied for a critical analysis of information and to
exercise greater control over life events and situations
(Carvalho et al., 2016).

In order to contribute to the understanding of the
thematic, Kickbusch et al. (2005) added social and life
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in society components to the definition of HL. Thus,
the authors defined HL as the ability to make informed
decisions in daily life, at home, in the community, in
the workplace, in the use of health services, in the mar-
ket and in the political context. Therefore, HL came to
be understood, then, as a training strategy to increase
people’s control over their health, their capacity to seek
information and to assume responsibilities.

Despite the different definitions of HL, it can be said
that, commonly, the concept is related to knowledge,
motivation and skills to access, understand, evaluate
and apply health information to make judgments and
decisions in daily life for care and health promotion
(Sorensen et al., 2012). This definition and model cover
the continuum in health that ranges from the well-being
to the malaise of the individual in society. Within this
perspective, recent studies have shown that HL is asso-
ciated with several social determinants, health outcomes
and health promotion (Azlan et al., 2021; Pavao & Wer-
neck, 2021; Santos et al., 2017).

More specifically, individuals with low HL are less likely
to understand information (written and oral) provided by
health technicians, as well as less ability to navigate the
health system to obtain the necessary services. Also, less
likely to perform the necessary procedures and follow
prescribed indications are identified (Arriaga et al., 2022;
Pedro et al., 2016).

In a study carried out by Liu et al. (2020), the asso-
ciation between HL and the prevention of chronic dis-
eases was investigated. For this purpose, a sample of
8,194 participants, aged between 15 and 69, from the
2017 National Health Literacy Surveillance Data from
China was used. The authors suggested that HL is
associated with a reduction in the likelihood of having
a comorbid condition. However, this protective effect
is only found among urban residents, suggesting that
HL may be a key factor explaining the rural-urban dif-
ference. In this sense, we can hypothesize that HL has
a moderator role in developing comorbid conditions
when health services are available such as in urban
spaces but not in rural, with a limited health service
access.

Based on the importance of the construct and the
need for evaluation, a consortium called Comnsor-
tium Health Literacy Project European was created in
Europe. This consortium developed an instrument for
assessing HL called Health Literacy Survey Question-
naire (HLS-EU). This instrument aims to investigate,
in an extensive and comparative way, HL in different
European countries. From the information collected
by this study, it was expected to develop more effec-
tive policies and interventions related to the health
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promotion of the population across Europe (Pelikan
etal., 2019).

The HLS-EU is based on the conceptual model of
Sorensen et al. (2012), in which three domains of
health literacy are distinguished (health care, disease
prevention and health promotion), and four categories
of information management (accessing, understand-
ing, appraising, and applying the information). These
three domains and the four categories were combined
(4% 3) and resulted in twelve subdomains (Pelikan
et al., 2019). The process of dividing the scale into
domains, categories and subdomains was carried out
from a theoretical perspective, that is, applying the
conceptual model for the development of subdomains.
However, the internal structure of the HLS-EU was
tested and a three-factor structure (or domains) were
confirmed (Sorensen et al., 2013). For each subdomain
created, concrete tasks or behaviors were defined, so
that respondents could assess whether it was “very
easy” or “very difficult” to perform them. In total,
the instrument had 47 items that must be answered
on a four (4) point scale (HLS-EU Consortium, 2012;
Serensen et al., 2013).

Regarding the reliability of the HLS-EU in the lan-
guage versions of the participating countries, Cron-
bach alphas ranging from 0.90 to 0.96 were observed
(HLS-EU Consortium, 2012). Despite the good psy-
chometric quality presented by the instrument, its
high number of items, as well as its different subdo-
mains, make its application difficult in population
studies. Such aspects also make it difficult to adapt to
different cultures.

Finbraten et al. (2018), when adapting the HLS-EU to
the Norwegian context, observed some adjustment prob-
lems. Combining analysis of the psychometric properties
of the items from the Rasch model and confirmatory fac-
tor analysis (CFA), the authors reduced the 47-item scale
to a more parsimonious 12-item version. Items that had
poor adjustments or were assessed as redundant were
excluded. The final version of this instrument was named
HLS-Q12.

For such HLS-Q12 adaptation study, Finbraten et al.
(2018) randomly collected data from 900 individuals
aged 16 and older. The HLS-Q12 showed acceptable
fit for the unidimensional Rasch model and achieved
acceptable goodness of fit indices using CFA. The H
coefficient equal to 0.826 was indicated as a reliability
index. According to the authors, this reduced version
can contribute to a reliable measurement of behav-
iors related to HL, in addition to reducing the scale
application time, which can be positive in large-scale
research, due to the ease and speed of the individual
in respond to the instrument. The instrument can also
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be used as a clinical screening tool for HL (Finbréten
et al.,, 2018).

In Brazil, studies of instruments on HL are still scarce.
Recently, in a study carried out by Mialhe et al. (2022),
the objective was to analyze the psychometric proper-
ties of the Brazilian Portuguese version of the European
Health Literacy Survey Questionnaire, 16-item version
(HLS-EU-Q16). The study sample consisted of 783 Bra-
zilian adults from three Federative Units (FU) (Sao Paulo,
Fortaleza and Goias) with a mean age of 38.6. In this
study, the database was divided into two with random
choice of participants. In this way, the databases were
named as follows: complete sample (CS with 783 cases);
sample 1 (S1—training bench with 392 cases) and sample
2 (S2—test bench with 391 cases). The model tested with
cross validation indicated satisfactory, adequate, consist-
ent, and stable levels for the instrument. The values for
the reliability for the S1 were a Cronbach’s alpha and a
McDonald’s Omega of 0.91; for S2, it was 0.92; and for
the complete sample, it was 0.92 for both indicators. The
authors concluded that the HLS-EU-Q16 is unidimen-
sional, and adequate to measure HL in Brazilian adults.

The study by Mialhe et al. (2022) is an effective contri-
bution to the measurement of HL, however, no adapta-
tion studies of the HLS-Q12 (Finbréten et al., 2018) for
Brazil were found. This shorter version of the scale is
described in the literature as cost effective for measur-
ing HL and provides the same one-dimension evaluation
of HL as HLS-Q16. Therefore, in terms of a continental
country like Brazil, with great socioeconomic and cul-
tural differences, it is desirable to adapt instruments
considering different regions of Brazil. Furthermore,
the development of measures to assess literacy in the
Brazilian population is necessary for good health plan-
ning and having shorter instruments will help assess a
broad and diverse population in a shorter amount of
time. Thus, this cross-sectional study, carried out from
the third month of the Covid-19 pandemic in Brazil,
aimed to adapt and seek evidence of validity based on
the internal structure and the reliability estimates of the
European Health Literacy Survey Questionnaire Short
Form (HLS -Q12) for the Brazilian context. Although
the study was conducted during the pandemic, no stud-
ies were found with the instrument that considered the
effect of the period on the results. Therefore it is not
possible to state any information about the implications
of this period on HL. In addition, the parameters of
the HLS-Q12 items were also estimated from the Item
Response Theory (IRT).

The present study is justified considering that: (a) the
theme of literacy has direct implications in the design of
public policies and in different health outcomes; (b) an
inadequate level of health literacy can have significant
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implications for the population’s health indices, the use of
health services and, consequently, investments in health;
(c) the experience of the Covid-19 pandemic produced
significant impacts on people’s health (Zanini, Peixoto,
Andrade, Campos et al., 2021a; Zanini, Peixoto, Andrade,
& Tramonte, 2021b), many of them preventable through
health education.

Method

Participants

770 individuals (82.1% women) participated in this study,
aged between 18 and 83 (Mean=35.5, SD=13.52), from
21 Federative Units of Brazil and the Federal District. In
terms of geographic macro-region, 18 (2.4%) respondents
were from the North region, 241 (31.2%) from the North-
east region, 219 (28.4%) from the Midwest region, 222
(28.9%) from the Southeast region and 69 (9%) from the
South region. As for the education level, 22% of respond-
ents reported having completed high school, 24.7%
incomplete higher education, 15.3% completed higher
education, 10.8% incomplete postgraduate education and
46.1% completed postgraduate.

Procedure
For the translation of the 12 items of the HLS-Q12, the
methodological recommendations of Borsa et al. (2012)
and of the International Test Commission (ITC, 2010)
were followed. The items were translated from English
to Portuguese independently by three psychologists who,
in turn, discussed the translations and, by consensus,
chose the 12 translated items. A fourth bilingual psy-
chologist back-translated the items into English. Finally,
the research group verified the semantic adequacy of the
items, not identifying problems of an idiomatic nature.
With regard to the application of the questionnaires,
the participants were recruited through advertise-
ments in the media and social networks (Facebook, Ins-
tagram, WhatsApp, etc.). The invitation for voluntary
participation should be attested by accepting the Free
and Informed Consent Form, in which anonymity was
guaranteed, the possibility of withdrawing at any stage
of the research at no onus to the participant, as well as
the contact with the researchers for more information
about the study or if there were any complications aris-
ing from participation in the research. The participants
responded to the instruments virtually (online), through
the software Google Forms. This online questionnaire did
not allow missing answers. All responses were recorded
between May 4 and July 17, 2020, corresponding to
approximately three months after the start of the pan-
demic in Brazil.
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Instruments
To achieve the objectives of this study, the following
instruments were used:

Health Literacy Scale—12-item short version (Health
Literacy Survey Questionnaire-Short-Form 12—HLS-
Q12). The scale consists of 12 items that are scored on
a Likert-type scale ranging from 1 “very easy” to 4 “very
difficult” The short version of 12 items was validated by
Finbranten et al. (2018), showing good reliability and
adjustment indices to the unidimensional model, namely:
X2(df) 142.71 (54), p<0.001; SRMR=0.059; RMSEA
(90% CI)=0.089 (0.078 — 0.095); CFI=0.951; Coefficient
H=0.826.

Sociodemographic and social isolation questionnaire

For this study, a questionnaire was developed to assess
socio-demographic data, such as age, gender, marital sta-
tus, family income level, etc. Questions were also devel-
oped regarding adherence to social isolation, motivation
for adherence to social isolation, existence of people
characterized as a risk group and children in the family
group in social isolation, level of activity during social
isolation, etc.

Data analysis

Descriptive statistics were used in order to characterize
the sample of respondents with the support of the statis-
tical software Statistical Package for the Social Sciences
(SPSS) 26.0. In order to obtain evidence of validity based
on the internal structure, an exploratory factor analysis
(EFA) was performed using the Factor software, version
12.03.02 (Ferrando & Lorenzo-Seva, 2017). To that end,
the polychoric matrix and the Unweighted Least Squares
(ULS) extraction method were considered. The imple-
mentation of this method is suggested when employing
polychoric matrices for ordinal items (Asun et al., 2015),
in addition to being more suitable for the distribution
of non-normal data (Li, 2016). In the present study, the
absence of multivariate normality was identified from the
Mardia’s coefficient (1970), with the multivariate Kurto-
sis value equal to 201.09 (p <0.001). The decision on the
number of factors retained was based on Horn’s parallel
analysis technique (Optimal Implementation) (Timmer-
man & Lorenzo-Seva, 2011).

The model’s adequacy of fit was evaluated using
the following fit indices: Root Mean Square Error of
Approximation (RMSEA), Standardized Root Mean
Square Residual (SRMR), Comparative Fit Index (CFI)
and Goodness of Fit Index (GFI). The adequacy of the
indices was considered according to Brown’s indica-
tions (2006): RMSEA <0.08; SRMR <0.08; CFI>0.90 e
GFI>0.95. The stability of the factors was evaluated
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using the H index. H values above 0.80 indicate that
the latent variable is well defined and is replicable in
different samples. Still, in order to corroborate the
suitability of the unifactorial model, the following
indices were considered: Item Unidimensional Con-
gruence (UniCo), Explained Common Variance
(ECV) and Mean of Item Residual Absolute Loadings
(MIREAL). The values of UniCo >0.95, ECV >0.85 and
MIREAL<0.30 were considered, which indicate that
the data can be treated as essentially unidimensional
(Ferrando & Lorenzo-Seva, 2018).

Factor Determinacy Index (FDI), Orion marginal
reliability and Sensitivity ratio (SR) were used as indi-
cators of the quality and effectiveness of factor score
estimates. The FDI is a measure of correlation between
the latent score and the factor score. Values above 0.80
indicate that factor scores are good proxies of the actual
latent score. The Orion index indicates the reliabil-
ity of the factor score of all participants on that factor
(Damasio et al., 2021; Ferrando & Lorenzo-Silva, 2018).
The SR can be interpreted as the number of different
factor levels than can be differentiated on the basis of
the factor score estimates. Values above 2 are expected
for this index (Ferrando & Lorenzo-Silva, 2018).

To assess the reliability of the instrument, Cronbach’s
alpha () «, Guttman’s Lambda 2 (A\) and McDon-
ald’s omega (w) indices (Hayes & Coutts, 2020) were
used. For reliability estimates, SPSS 26.0 software was
also used. Finally, to estimate the Samejima Gradual
Response Model (SGRM), the RStudio software was
used, through the “mirt” package (Chalmers, 2012).
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Results

The initial results indicated the suitability of the matrix
for factoring, using the Kaiser—Meyer—Olkin criteria
(KMO=0.90; 95% CI: 0.87-0.91), and Bartlett’s Sphe-
ricity Test [x* (66)=4,706.1; p<0.001], suggesting the
suitability of the data to be used in the EFA. Kaiser’s cri-
terion indicated up to two factors, while Horn’s parallel
analysis indicated retention of one factor. Thus, a new
EFA was performed by setting a factor. The results of
this EFA, that is, the factor loadings, commonality and
explained variance, plus the reliability indicators, can be
seen in Table 1.

The unidimensional model proved to be adequate,
since the adjustment indices were considered good
(GFI=0.98; CFI=0.98; RMSEA=0.08; RMSR=0.07),
with factor loadings within the expected range, ranging
from 0.40 (item 8—Decide how you can protect yourself
from illnesses based on advice from family and friends?)
and 0.79 (item 11—Judge which everyday behaviors are
related to health?). The UniCo index equal to 0.98, ECV
equal to 0.88 and MIREAL equal to 0.21 confirmed the
unifactorial structure of the instrument (Ferrando &
Lorenzo-Seva, 2018). It is also noteworthy that the model
was able to explain 49.97% of the total data variance. The
H-Observed index was equal to 0.87 indicating stability
of the factor structure. Regarding the quality and effec-
tiveness indicators of the factorial score estimates, good
indices were observed: FDI=0.96; Orion marginal reli-
ability=0.92; SR=3.34.

The reliability indicators showed satisfactory values of
0.87, also for Cronbach’s alpha, Guttman’s Lambda 2 and

Table 1 Factor loadings, commonality, explained variance and accuracy indices of the Health Literacy Scale

Item Factor loading h?
1. Find information on treatment of illnesses you have? 0.69 048
2.Understand what to do in medical emergencies? 0.71 0.51
3. Judge the advantages and disadvantages of different treatment options? 0.67 045
4. Follow the instructions on medication? 0.73 0.53
5. Find information on how to manage mental health problems like stress and depression? 0.70 049
6. Understand why you need health screenings? 0.76 0.58
7. Judge if the information on health risks in the media is reliable? 0.60 036
8. Decide how you can protect yourself from illnesses based on advice from family and friends? 040 0.16
9. Find information on health attitudes such as exercise, healthy food and nutrition? 0.76 057
10. Understand information on food packaging? 0.62 038
11. Judge which everyday behaviors are related to health? 0.78 061
12. Make decisions to improve your health? 0.59 034
Explained variance (%) 49.98%

Cronbach'’s alpha () 0.87

Guttman’s Lambda 2 (\) 0.87

McDonald's omega (w) 0.87

h% commonality
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McDonald’s omega. Such results support the first evi-
dence of validity based on the internal structure and the
reliability estimate of the internal consistency of the Bra-
zilian version of the HLS-Q12.

Considering the unidimensionality of the instrument,
the psychometric properties of the items of discrimina-
tion (parameter ) and difficulty in endorsing or agreeing
(parameter b) were estimated from the IRT. The results
are shown in Table 2.

From the results presented in Table 2, we can inter-
pret that the discrimination (parameter a) of the items
ranged from 0.76 (item 8) to 2.32 (item 11). This last item
(item 11 =“Judge which everyday behaviors are related to

Table 2 Discrimination parameters and item difficulty

Item a b, b, b

Item O1 1.72 -0.12 141 2.88
[tem 02 1.81 -0.85 0.86 2.22
ltem 03 1.63 -1.45 043 213
Item 04 2.01 0.38 1.67 2.62
Item 05 1.75 -0.32 097 231
Item 06 2.26 0.16 1.40 246
[tem 07 1.31 -1.24 0.58 2.14
Item 08 0.76 -1.91 057 3.01
Item 09 2.12 0.18 1.53 2.85
ltem 10 135 -0.31 1.08 232
Item 11 232 0.04 1.39 248
[tem 12 1.27 -0.73 1.01 253

a: item discrimination parameter, b, =threshold difficulty level for response
categories 1 and 2; b, =threshold difficulty level for response categories 2 and 3;
b;=threshold difficulty level for response categories 3 and 4
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health?”) is the item that most differentiates individuals
with levels close to the latent trait (literacy). We also veri-
fied that the items covered a wide variation of the latent
trait with thresholds (b) between -1.91 (b1 of item 8) and
3.01 (b3 of item 8). Next, in Fig. 1, the Characteristic
Curves of the Items are presented.

From Fig. 1, we have a view of the 12 characteris-
tic curves of each item on the Literacy scale. We can
interpret that, for most items, each of the four possible
response categories at some point on the 0 scale had a
higher probability of endorsement than the others. Next,
in Fig. 2, the Test Information Curve is presented.

From the total information curve, we can observe that
the instrument has more psychometric information than
the error between the theta (0) of -2.5 and + 4.0, approxi-
mately. That is, it is in this range of 0 or scores that the
HLS-Q12 best evaluates the Literacy construct.

Discussion

The present study aimed to cross-culturally adapt the
Health Literacy Survey (HLS-Q12), as well as to estimate
its psychometric properties for the Brazilian context. In
general, the results demonstrated the adequacy of the
instrument, providing support for measuring the level
of HL in the Brazilian population through a unifactorial
structure, with good levels of reliability.

The results of the present research are similar to the
study by Finbraten et al. (2018). Although the authors
indicated the three-factor structure as more adequate
compared to the one-factor structure, the unifactorial
model also presented satisfactory fit indices (CFI=0.95;
NNFI=0.94; RMSEA=0.08 [0.07-0.09]). In addition,
the accuracy indicators observed in the present study
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Fig. 1 Item characteristic curves
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Test Information and Standard Errors
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(o, A, @=0.87) are consistent with those observed in the
original study (0.82) (Finbraten et al., 2018), as well as in
the Portuguese version (0.96) (Pedro et al., 2016), dem-
onstrating the ability of the scale to measure the level
of literacy with a low level of error, associated with the
estimation of the target construct (Finbraten et al., 2018;
Pedro et al., 2016; Tabachnick & Fidell, 2019).

The findings are similar to studies conducted for the
French version (Roquette et al., 2018) and Brazilian ver-
sion (Mialhe et al., 2022). In the study of the French
version, the results suggested the unidimensionality of
the instrument through Confirmatory Factor Analysis,
as it presented adequate fit indices, suggesting that the
model fit the sample data (CFI=0.948; TLI=0.913, and
RMSEA=0.176), with satisfactory internal consistency
(x=0.81). In the Brazilian version, Confirmatory Fac-
tor Analysis, Exploratory Factor Analysis, and IRT were
employed, which support the unidimensionality. It is
understood that the data from previous studies and the
present study support the perspective that the instru-
ment is capable of measuring health literacy through a
single factor.

Furthermore, a study was conducted by Mialhe et al.
(2021) for a shorter version of the instrument, consisting
of six items, applied in two different samples. For both
samples, the data suggested unidimensionality, with the
first presenting factor loadings ranging from 0.67 to 0.80,
with an explained variance of 69.92% of the latent vari-
able. The second sample presented loadings between 0.64
and 0.83 and an explained variance of 71.23%. Confirma-
tory Factor Analysis was also applied, which added valid-
ity evidence to the one-factor structure, indicating that
the models for both samples fit well with the data: sample
1 (CF1=0.98; GFI=0.99; RMSEA =0.08) and sample 2
(CF1=0.98; GFI=0.98; RMSEA =0.08).

From the IRT analysis, it was possible to identify that
the items of the Literacy Scale are able to discriminate
subjects with similar magnitudes of the latent trait, since
the discrimination parameters (a) presented values above
0.60. It is understood that values between 0.60 and 1.8
are considered adequate for the composition of a good
instrument, the higher the value of a the better the item
will be considered (Andrade et al., 2010, 2021; de Ayala,
2022; Nakano et al., 2015). Similar to the results found,
the research by Finbréaten et al. (2018), also suggested the
adequacy of the items to compose the set for measuring
the construct, with the exception of two items that were
more difficult to endorse.

The HLS-Q12 can be considered a necessary meas-
ure, as it can assist healthcare professionals in under-
standing the difficulty subjects have in comprehending,
evaluating, and applying health information in different
circumstances, such as the pandemic context. However,
based on the findings and studies conducted during the
pandemic period (e.g., Mialhe et al., 2021, 2022), it is not
possible to state any information about the implications
of this period on health literacy assessment. This is due to
a lack of data on the relationship between the construct
and the period, meaning there is a limitation to identify-
ing the impacts of the pandemic on the results.

Having instruments that effectively assess HL can help
the health system to be more proactive, providing direc-
tions for intervention strategies that can meet the needs
of individuals who use this service (Sudore et al., 2009).
This research, by proposing an instrument capable of
measuring HL in Brazil, may be able to identify its lev-
els. For example, low levels of literacy are associated with
difficulty in developing and taking responsibility for their
own health, including also participating in decision-mak-
ing within this context (Finbréten et al., 2018).
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Conclusion

Therefore, the present research contributes to health
professionals, by bringing a reflection on the con-
struct. These professionals can map the literacy of their
patients, identifying the best strategy to increase their
levels. The present study had a wide and diverse sam-
ple of individuals from all regions of Brazil. Despite the
results are significant and relevant for Brazil, there are
some limitations that need to be remedied, such as the
application of the instrument in longitudinal studies
and with applications of interventions to understand
the effect of the construct on the participants. It should
also be noted that the present research sought to esti-
mate evidence of validity based on the internal struc-
ture, and its relationships with other variables were not
verified (AERA et al. 2014; Andrade & Valentini, 2018).
Thus, it is recommended to analyze HL with other vari-
ables associated with health.

We emphasize that the application of the questionnaire
took place exclusively online and further studies with
face-to-face applications are needed. Equivalence stud-
ies with both types of applications are required (Schoot
et al,, 2012). In the present study, good indicators of qual-
ity and effectiveness of the factor score estimates were
observed.

It is concluded that the HLS-Q12 is an adequate instru-
ment to measure the level of HL in the Brazilian popu-
lation with psychometric properties comparable to the
Portuguese version. As indicated by Arriaga et al. (2022),
HL has become an essential concept in public health.
The authors point out that in Europe there is a high vari-
ability of HL levels in the countries. We believe that this
reality also applies to Brazil, a country of continental
dimensions.

Abbreviations

CFA Confirmatory Factor Analysis

CFI Comparative Fit Index

ECV Explained Common Variance

EFA Exploratory factor analysis

FDI Factor Determinacy Index

GFI Goodness of Fit Index

HL Health Literacy

HLS-EU Health Literacy Survey Questionnaire

HLS-Q12 European Health Literacy Survey Questionnaire Short Form

HLS-EU-Q16  European Health Literacy Survey Questionnaire, 16-item
version

RT Item Response Theory

KMO Kaiser-Meyer—Olkin

MIREAL Mean of Item Residual Absolute Loadings

NNFI Nonnormed Fit Index

RMSEA Root Mean Square Error of Approximation

SGRM Samejima Gradual Response Model

SPSS Statistical Package for the Social Sciences

SRMR Standardized Root Mean Square Residual
UniCo Item Unidimensional Congruence

SR Sensitivity ratio

uLs Unweighted Least Squares

Page 8 of 10

Acknowledgements
Not applicable.

Authors’ contributions

D. S. Zanini, was responsible for the research design, results interpretation, and
the manuscript writing. E. M. Peixoto was responsible for the research design,
results interpretation, and the manuscript writing. J. M. Andrade was responsi-
ble for the research design, data analysis, results interpretation, and the manu-
script writing. . A. Fernandes was responsible for the literature review and
manuscript writing. M. P. P. Silva was responsible for the results interpretations
and manuscript writing. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

With regard to the application of the questionnaires, the participants were
recruited through advertisements in the media and social networks (Face-
book, Instagram, WhatsApp, etc.). The invitation for voluntary participation
should be attested by accepting the Free and Informed Consent Form, in
which anonymity was guaranteed, the possibility of withdrawing at any stage
of the research at no onus to the participant, as well as the contact with the
researchers for more information about the study or if there were any compli-
cations arising from participation in the research.

Consent for publication

Daniela Sacramento Zanini, Psychologist, Master and Doctor in Psychology.
Professor of the Stricto Sensu Graduate Program in Psychology at Pontificia
Universidade Catdlica de Goids. ORCID: 0000-0003-2515-2820.

Evandro Morais Peixoto, Psychologist, Master and Doctor in Psychology. Pro-
fessor of the Stricto Sensu Graduate Program in Psychology at Universidade
Sao Francisco. ORCID: 0000-0003-1007-3433.

Josemberg Andrade de Moura, Psychologist, Master and Doctor in Psychology.
Professor of the Stricto Sensu Graduate Program in Psychology at Universi-
dade de Brasilia. ORCID: 0000-0002-2611-0908.

lorhana Almeida Fernandes, Psychologist, Master and Doctoral student of
the Stricto Sensu Graduate Program in Psychology at Pontificia Universidade
Catdlica de Goias. ORCID: 0000-0001-5852-661X.

Maynara Priscila Pereira da Silva, Psychologist, Master and Doctoral student
of the Stricto Sensu Graduate Program in Psychology at Universidade Sao
Francisco. ORCID: 0000-0002-4027-8985

Competing interests
The authors declare that they have no competing interests.

Received: 29 March 2023 Accepted: 21 July 2023
Published online: 06 September 2023

References

American Educational Research Association [AERA], American Psychologi-
cal Association [APA] & National Council on Measurement in Education
[NCME]. (2014). Standards for educational and psychological testing.
American Educational Research Association. https://www.apa.org/scien
ce/programs/testing/standards

Andrade, J. M,, Laros, J. A, & Gouveia, V. V. (2010). O uso de Teoria de Resposta
ao Item em avaliagdes educacionais: Diretrizes para pesquisadores.
Avaliagdo Psicoldgica, 9(3), 421-435

Andrade, J. M., & Valentini, F. (2018). Diretrizes para a construcdo de testes
psicolégicos: a resolugdo CFP n® 009/2018 em destaque. Psicologia:
Ciéncia e Profisséo, 38(spe), 28-39. https://doi.org/10.1590/1982-37030
0020889


https://www.apa.org/science/programs/testing/standards
https://www.apa.org/science/programs/testing/standards
https://doi.org/10.1590/1982-370300020889
https://doi.org/10.1590/1982-370300020889

Zanini et al. Psicologia: Reflexdo e Critica (2023) 36:25

Andrade, J. M, Laros, J. A, & Lima, K. S. (2021). Teoria de Resposta ao Item
Paramétrica e N&o Paramétrica. Em C. Faiad, M.N. Batista, & R. Primi (Orgs.),
Tutoriais em andlise de dados aplicada a psicometria (pp. 183- 204). Editora
Vozes

Arriaga, M., Francisco, R, Nogueira, P, Oliveira, J., Silva, C,, Camara, G., Serensen,
K, Dietscher, C, & Costa, A. (2022). Health literacy in Portugal: Results of
the health literacy population survey project 2019-2021. International
Journal of Environmental Research and Public Health, 19(7), 4225. https://
doi.org/10.3390/ijerph 19074225

Asun, R. A, Rdz-Navarro, K, & Alvarado, J. M. (2015). Developing multidimen-
sional likert scales using item factor analysis: The case of four-point items.
Sociological Methods & Research, 0049124114566716-. https://doi.org/
10.1177/0049124114566716

Azlan, A. A, Hamzah, M. R, Tham, J. S., Ayub, S. H.,, Ahmad, A. L, & Mohamad,

E. (2021). Associations between health literacy and sociodemographic
factors: A cross-sectional study in Malaysia utilising the HLS-M-Q18.
International Journal of Environmental Research and Public Health, 18, 4860.
https://doi.org/10.3390/ijerph 18094860

Borsa, J. C, Damasio, B. F, & Bandeira, D. R. (2012). Adaptacéo e validagao de
instrumentos psicolégicos entre culturas: Algumas consideragoes. Pai-
déia, 22(53), 423-432. https://doi.org/10.1590/1982-43272253201314

Brown, T. A. (2006). Confirmatory factor analysis for applied research. The Guilford
Press

Carvalho, G. S, Aratjo, M. C. P, Boff, E.T. O, Tracana, R. B, & Saboga-Nunes, L.
(2016). European Health Literacy Scale (HLS-EU-BR) Applied in a Brazilian
Higher Education. Electronic Proceedings of Tge ESERA 2015 Conference,
9,1289-1295. https://repositorium.sdum.uminho.pt/bitstream/1822/
41977/1/ESERA_HLS-EU-BR pdf

Chalmers, R. P.(2012). Mirt: A Multidimensional Item Response Theory package
for the R environment. Journal of Statistical Software, 48(6), 1-29. https://
doi.org/10.18637/js5.v048.106

Committee, A. H., & on Health Literacy for the Council on Scientific Affairs,
American Medical Association,. (1999). Health literacy: Report of the
Council on Scientific Affairs. Journal of the American Medical Association,
281(6), 552-557. https://doi.org/10.1001/jama.281.6.552

Damasio, B. F, Dutra, D. F, & Baptista, M. N. (2021). Anélise fatorial exploratéria
(AFE) e teoria de resposta ao item via sofware factor. Em C. Faiad, M. N.
Batista, & R. Primi (Orgs.), Tutoriais em andlise de dados aplicada a psicome-
tria (pp. 292-319). Editora Vozes

de Ayala, R. J. (2022). The theory and practice of Item Response Theory. 2nd
Edition. The Guilford Press

Ferrando, P. J, & Lorenzo-Seva, U. (2017). Program FACTOR at 10: Origins,
development and future directions. Psicothema, 29(2), 236-241. https://
doi.org/10.7334/psicothema2016.304

Ferrando, P. J,, & Lorenzo-Seva, U. (2018). Assessing the quality and appro-
priateness of factor solutions and factor score estimates in exploratory
item factor analysis. Educational and Psychological Measurement, 78(5),
762-780. https://doi.org/10.1177/0013164417719308

Finbraten, H. S., Wilde-Larsson, B, Nordstrém, G., Pettersen, K. S, Trollvik, A, &
Guttersrud, @. (2018). Establishing the HLS-Q12 short version of the Euro-
pean Health Literacy Survey Questionnaire: Latent trait analyses applying
Rasch modelling and confirmatory factor analysis. BMC Health Services
Research, 18(1), 1-17. https://doi.org/10.1186/512913-018-3275-7

Hayes, A. F, & Coultts, J. J. (2020). Use omega rather than Cronbach’s alpha
for estimating reliability. But. Communication Methods and Measures, 14,
1-24. https://doi.org/10.1080/19312458.2020.1718629

HLS-EU Consortium (2012). Comparative report of health literacy in eight EU
member states. The European Health Literacy Survey HLS-EU. http://
www.health-literacy.eu

International Test Commission (ITC) (2010). International Test Commission
qguidelines for translating and adapting tests. http://www.intestcom.org/
upload/sitefi les/40.pdf

Kickbusch, I, Wait, S. and Maag, D. (2005) Navigating health. The role of health
literacy, London: Alliance for Health and the Future, International Longev-
ity Centre

Li, C. (2016). The performance of ML, DWLS, and ULS estimation with robust
corrections in structural equation models with ordinal variables. Psycho-
logical Methods, 21(3), 369-387. https://doi.org/10.1037/met0000093

Page 9 of 10

Liu, L, Qian, X, Chen, Z,, & He, T. (2020). Health literacy and its effect on chronic
disease prevention: Evidence from China’s data. BMC Public Health, 20,
690. https://doi.org/10.1186/512889-020-08804-4

Mardia, K. V. (1970). Measures of multivariate skewnees and kurtosis with appli-
cations. Biometrika, 57, 519-530. https://doi.org/10.2307/2334770

Mialhe, F. L., Sampaio, H. A. C,, Moraes, K. L, Brasil, V. V., & Rebustini, F. (2022).
Psychometric properties of the Brazilian version of the European Health
Literacy Survey Questionnaire short form. Health Promotion International,
37,1-10. https//doi.org/10.1093/heapro/daac130

Mialhe, F. L., Moraes, K. L, Bado, F. M. R,, Brasil, V. V., Sampaio, H. A. D. C, &
Rebustini, F. (2021). Psychometric properties of the adapted instrument
European Health Literacy Survey Questionnaire short-short form. Revista
Latino-americana de Enfermagem, 29, €3436. https://doi.org/10.1590/
1518-8345.4362.3436

Nakano, T. C,, Primi, R, & Nunes, C. H. S. S. (2015). Andlise de itens e Teoria
de Resposta ao Item. In C. S. Hutz, D. R. Bandeira, & C. M. Trentini (org.).
Psicometria (pp. 97-121). Artmed

Nutbeam, D. (2000). Health literacy as a public health goal: A challenge for
contemporary health education and communication strategies into the
21st century. Health Promotion International, 15(3), 259-267. https://doi.
0rg/10.1093/heapro/15.3.259

Pavéo, A. L. B, & Werneck, G. L. (2021). Literacia para a saude em paises de
renda baixa ou média: Uma revisao sistematica. Ciéncia & Satde Coletiva,
26(9),4101-4114. https://doi.org/10.1590/1413-81232021269.05782020

Pedro, A. R, Amaral, O, & Escoval, A. (2016). Literacia em satde, dos dados a
acdo: Tradugéo, validagéo e aplicagdo do European Health Literacy Survey
em Portugal. Revista Portuguesa De Saude Publica, 34(3), 259-275. https://
doi.org/10.1016/].rpsp.2016.07.002

Pelikan, J. M., Ganahl, K, Van den Broucke, S., & Sarensen, K (2019). Measur-
ing health literacy in Europe: Introducing the European Health Literacy
Survey Questionnaire (HLS-EU-Q). In O. Orkan, U. Bauer, D. Levin-Zamir, P.
Pinheiro, & K. Sgrensen, K. (Eds.), International Handbook of Health Literacy.
Research, practice and policy across the life-span (pp. 115-138). Policy Press

Rouquette, A, Nadot, T, Labitrie, P, Van den Broucke, S., Mancini, J,, Rigal, L.,
& Ringa, V. (2018). Validity and measurement invariance across sex, age,
and education level of the French short versions of the European Health
Literacy Survey Questionnaire. PloS one, 13(12), €0208091. https://doi.
org/10.1371/journal.pone.0208091

Santos, P, S3, L., Couto, L, & Hespanhol, A. (2017). Health literacy as a key for
effective preventive medicine. Cogent Social Sciences, 3(1), 1407522.
https://doi.org/10.1080/23311886.2017.1407522

Schoot, R, Lugtig, P, & Hox, J. (2012). A checklist for testing measurement
invariance. European Journal of Developmental Psychology, 9(4), 486-492.
https://doi.org/10.1080/17405629.2012.686740

Silva, I, & Jolluskin, G. (2017). Escala de Literacia em Satde Oral (ELSO):
Construgdo e estudo psicométrico. Revista de Estudios e Investigacion En
Psicologia y Educacién, 14, 158-162. https://doi.org/10.17979/reipe.2017.0.
14.2615

Simonds, S. K. (1974). Health education as social policy. Health Education
Monographs, 2(1), 1-10. https://doi.org/10.1177/109019817400205102

Serensen, K, Van den Broucke, S., Fullam, J., Doyle, G, Pelikan, J. M., Slonska, Z,,
& Brand, H. (2012). Health literacy and public health: A systematic review
and integration of definitions and models. BMC Public Health, 12(1), 80

Serensen, K, Van den Broucke, S, Pelikan, J. M., Fullam, J,, Doyle, G, Slonska, Z,,
et al. (2013). Measuring health literacy in populations: llluminating the
design and development process of the European Health Literacy Survey
Questionnaire (HLS-EU-Q). BMC Public Health, 13(1), 948

Sudore, R. L, Landefeld, C. S, Perez-Stable, E. J,, Bibbins-Domingo, K., Williams,
B. A, &Schillinger, D. (2009). Unraveling the relationship between literacy,
language proficiency, and patient—physician communication. Patient
education and counseling, 75(3), 398-402. https://doi.org/10.1016/j.pec.
2009.02.019

Tabachnick, B. G, & Fidell, L. S. (2019). Principal components and factor analy-
sis. In G. B. Tabachnick & L. S. Fidell (Eds.), Using Multivariate Statistics (pp.
476-527). Pearson

Timmerman, M. E, & Lorenzo-Seva, U. (2011). Dimensionality assessment of
ordered polytomous items with parallel analysis. Psychological Methods,
16, 209-220. https://doi.org/10.1037/a0023353


https://doi.org/10.3390/ijerph19074225
https://doi.org/10.3390/ijerph19074225
https://doi.org/10.1177/0049124114566716
https://doi.org/10.1177/0049124114566716
https://doi.org/10.3390/ijerph18094860
https://doi.org/10.1590/1982-43272253201314
https://repositorium.sdum.uminho.pt/bitstream/1822/41977/1/ESERA_HLS-EU-BR.pdf
https://repositorium.sdum.uminho.pt/bitstream/1822/41977/1/ESERA_HLS-EU-BR.pdf
https://doi.org/10.18637/jss.v048.i06
https://doi.org/10.18637/jss.v048.i06
https://doi.org/10.1001/jama.281.6.552
https://doi.org/10.7334/psicothema2016.304
https://doi.org/10.7334/psicothema2016.304
https://doi.org/10.1177/0013164417719308
https://doi.org/10.1186/s12913-018-3275-7
https://doi.org/10.1080/19312458.2020.1718629
http://www.health-literacy.eu
http://www.health-literacy.eu
http://www.intestcom.org/upload/sitefi
http://www.intestcom.org/upload/sitefi
https://doi.org/10.1037/met0000093
https://doi.org/10.1186/s12889-020-08804-4
https://doi.org/10.2307/2334770
https://doi.org/10.1093/heapro/daac130
https://doi.org/10.1590/1518-8345.4362.3436
https://doi.org/10.1590/1518-8345.4362.3436
https://doi.org/10.1093/heapro/15.3.259
https://doi.org/10.1093/heapro/15.3.259
https://doi.org/10.1590/1413-81232021269.05782020
https://doi.org/10.1016/j.rpsp.2016.07.002
https://doi.org/10.1016/j.rpsp.2016.07.002
https://doi.org/10.1371/journal.pone.0208091
https://doi.org/10.1371/journal.pone.0208091
https://doi.org/10.1080/23311886.2017.1407522
https://doi.org/10.1080/17405629.2012.686740
https://doi.org/10.17979/reipe.2017.0.14.2615
https://doi.org/10.17979/reipe.2017.0.14.2615
https://doi.org/10.1177/10901981740020S102
https://doi.org/10.1016/j.pec.2009.02.019
https://doi.org/10.1016/j.pec.2009.02.019
https://doi.org/10.1037/a0023353

Zanini et al. Psicologia: Reflexdo e Critica (2023) 36:25

Zanini, D. S, Peixoto, E. M., Andrade, J. M,, Campos, M. M., & Ribeiro, J. L. P
(2021a). Social isolation in Brazil: analysis of adherence, influence of
personality, well-being and psychological distress. Estudos de Psicologia
(Natal), 26(1), 23-32. https://dx.doi.org/10.22491/1678-4669.20210004

Zanini, D. S, Peixoto, E. M., Andrade, J. M., Tramonte, L. (2021b). Practicing
social isolation during a pandemic in Brazil: a description of psychosocial
characteristics and traits of personality during covid-19 lockout. Frontiers
in Sociology, 6, 615232. https://doi.org/10.3389/fs0c.2021.615232

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

Page 10 of 10

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://dx.doi.org/10.22491/1678-4669.20210004
https://doi.org/10.3389/fsoc.2021.615232

	European health literacy survey questionnaire short form (HLS-Q12): adaptation and evidence of validity for the Brazilian context
	Abstract 
	Method
	Participants
	Procedure
	Instruments
	Sociodemographic and social isolation questionnaire

	Data analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


