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Abstract

Background/Objectives: The social importance of health literacy (HL) is widely under-
stood, and its measurement is the subject of various studies. Due to the recent pandemic,
several instruments for measuring HL about COVID-19 have been proposed in different
countries, including the HLS-COVID-Q22 questionnaire. The diversity of cultures and
languages necessitates the cross-cultural adaptation of this instrument. Thus, the present
study translates, adapts, and validates the psychometric properties of the HLS-COVID-
Q22 questionnaire to provide its cross-cultural adaptation from English to Spanish (Peru).
Methods: As part of ensuring that the final questionnaire accommodates the cultural
nuances and idiosyncrasies of the target language, the following activities were carried
out: (a) a survey of 40 respondents; and (b) a focus group with 10 participants, followed
by expert approval. In addition, the validity and reliability of the health instrument have
been ascertained through a further pilot test administered to 490 people in the city of Tacna
in southern Peru. Results: The resulting questionnaire helps measure HL in Peru, aiding
better-informed decision-making for individual health choices. Conclusions: The presence
of such a tool is advantageous in case of similar global health emergencies, when the
questionnaire can be made readily available to support a promotion of strategies towards
better self-care. Moreover, it encourages other Latin American stakeholders to adjust the
instrument to their own cultural, language, and socio-economic contexts, thus invigorating
the regional and global expansion of the HL study network.

Keywords: cross-cultural adaptation; COVID-19; health literacy; Peru; Spanish; pandemic;
psychometric properties

1. Introduction
Whilst the main purpose of health literacy (HL) is to facilitate making judgments

and decisions regarding healthcare, disease prevention, and health promotion to achieve
a better quality of life [1,2], the concept itself has evolved and shifted in the last couple
of decades from being a determinant of health [3] to an integrative concept entailing the
knowledge, motivation, and competencies to access, understand, appreciate, and apply

Healthcare 2025, 13, 1903 https://doi.org/10.3390/healthcare13151903

https://doi.org/10.3390/healthcare13151903
https://doi.org/10.3390/healthcare13151903
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0002-8139-2098
https://orcid.org/0000-0003-4874-516X
https://orcid.org/0000-0002-1134-3557
https://orcid.org/0000-0002-4690-561X
https://orcid.org/0000-0002-6197-3194
https://doi.org/10.3390/healthcare13151903
https://www.mdpi.com/article/10.3390/healthcare13151903?type=check_update&version=1


Healthcare 2025, 13, 1903 2 of 22

health information. Evidently, this definition makes the association between HL, on one
side, and population health problems, inadequate medical services, obstacles to access to
healthcare, as well as a greater probability of death, on the other side. This highlights the
relevance of measuring HL and emphasises the importance of evaluating the hindrances
to understanding health issues, with the goal of identifying initiatives that could increase
the level of HL. This is important since improved health literacy leads to higher and
sustainable levels of well-being [2–4], thus benefitting individuals as well as health systems
and governments [5].

Yet, evidence suggests that levels of HL are low worldwide. For instance, Europe
has poor health literacy rates ranging between 29% and 62%, with Austria and Bulgaria
characterised by the lowest rates [6]. Likewise, in research carried out in Mexico, 8 out of
10 people with diabetes had low levels of HL [7]. Similarly, in a Brazilian analysis of the
relationship between HL and quality of life in adults diagnosed with arterial hypertension,
over 82% of participants were reported to have unsatisfactory HL [8]. Whilst the studies
focusing on HL in Latin America and the Caribbean are scarce and condition-specific,
they persistently highlight largely unsatisfactory results [9–11]. Peru is amongst the Latin
American countries with a prevalence of low health literacy levels [10].

With the appearance of COVID-19, a transmissible infectious disease caused by the
SARS-CoV-2 virus, being health-literate and staying well-informed proved crucial yet
challenging for the prevention of and reduction in the transmission of the pandemic [12].
The overload of information—together with a spike in the volume of false information about
the pandemic through the internet and social media networks—increased the individual
complexity associated with making appropriate self-care and health choices [13,14]. This
so called infodemia [15] created the need to measure HL so that reliable information could
be distinguished from misinformation, thus lessening the vulnerability to COVID-19.

Indeed, Okan et al. [16] highlight the critical importance of health competence during
the COVID-19 pandemic due to the uncontrolled proliferation of information. Their study
investigates the health skills and capacity of adults who use the internet, emphasising the
importance of improving skills to make informed decisions and reduce apprehension linked
to the pandemic. In particular, it proposes the HLS-COVID-Q22 questionnaire as a feasible
and reliable tool to assess coronavirus-related health literacy in adults in Germany [16]. The
proposed tool is a modified version of the HL questionnaire created earlier as part of the
European Union Literacy Survey Project (HLS-EU-Q), focused on measuring HL amongst
its members [1,17]. The HLS-COVID-Q22 questionnaire includes 22 items organised to test
individual competencies to access (six items), comprehension (six items), evaluation (five
items), and the application of information (five items).

To the best of our knowledge, the only study that provides an instrument for testing
health literacy in the context of COVID-19 in Spanish is Falcón et al. [18], who mainly
focus on assessing the psychometric properties of the 9-item COVID-19 Health Literacy
Questionnaire (CHL-Q) in Spain. However, the authors do not outline the exact procedure
describing the linguistic adaptation of the CHL-Q instrument from English to Spanish. We
believe this stage of the adaptation process is important as it affects the validation of the
instrument, leading to more accurate results in terms of the self-reported HL. In addition,
the questionnaire they validate is different to the one proposed in the present study as it
contains only 9 instead of 22 items to assess the four types of competencies related to HL.
Finally, the psychometric analysis conducted by Falcón et al. [18] is representative of the
Spanish (as in Spain only) general population and as such, might not extend to other Spanish-
speaking populations globally. This creates the need to carry out an adequate cross-cultural
adaptation [19] of the relevant HL instrument to other Spanish-speaking environments.
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The adaptation of measurement tools related to HL, in different cultural and linguistic
contexts, contributes to evaluating the development of HL and the relevance of its use in
those different contexts and regions. Specifically, in reference to the linguistic translation,
it has been recognised that, to guarantee the representation of the original language in
the destination, a simple translation is not enough. Thus, a back translation must be
added that allows for the differences to be captured and overcome to become idiomatically
representative [20]. Such a rigorous adaptation process provides confidence to the user,
increasing the positive impact of informed decision-making on the part of public health
authorities [21,22].

Furthermore, the cross-cultural adaptation process—including psychometric testing
of instruments measuring HL—is a task that contributes to understanding the health needs
of the target population, leading to a better provision of high-quality medical care and
the promotion of health [23,24]. As argued by Meyer et al. [25], comprehensive validation
studies are needed to ensure the feasibility of a novel measurement tool. Recognising
that these aspects are even more important in the context of developing countries—where
healthcare provision differs from that in developed economies [14]—this study aims to
translate, culturally adapt, and psychometrically validate the HLS-CVID-Q22 questionnaire
into Spanish for the Peruvian context.

Using the application of the cross-cultural adaptation process outlined by Sousa
and Rojjanasrirat [26], we adapt the HL questionnaire from English to Spanish (Peru)
by accommodating cultural nuances and linguistic idiosyncrasies of the target language.
Subsequently, we analyse psychometric properties of the adapted instrument using a pilot
test of 490 participants in Tacna, Peru, to ensure the validity and reliability of the final
version of the questionnaire.

The choice of Peru as the target country is not arbitrary. This country has been
recognised as having the highest COVID-19 death rate in the world, with over 6400 deaths
per million of citizens [27]. Thus, the adapted and validated instrument helps measure HL
in Peru, where such an instrument has not been available previously to facilitate making
appropriate health choices. This further contributes to an improved healthcare system that
supports individuals in making informed decisions regarding their health and healthcare
specialists in providing their services. We believe that the adaptation of the instrument
to the Peruvian context can encourage other Latin American stakeholders to adjust the
instrument to their own cultural, language, and socioeconomic contexts, thus invigorating
the regional and global expansion of the HL study network. In addition to facilitating
better-informed health choices in Peru, the presence of such a tool is advantageous in case
of similar global health emergencies, when the questionnaire can be made readily available
to support the promotion of strategies towards better self-care by the healthcare sector and
relevant authorities.

2. Materials and Methods
This section describes the methodology pertaining to the process of cross-cultural

adaptation of the health literacy questionnaire to Spanish (Peru), with the emphasis on
linguistic translation and psychometric testing. Ethical considerations are also addressed.

2.1. Study Design and Settings

This study is part of a larger project, the ALSAVI project, which aims to measure HL
in the Viñani area in the Tacna region of southern Peru. The results were shared with the
relevant authorities, who are willing to support the next step of the project, namely the
application of the adapted health questionnaire.
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The English version of the HLS-COVID-Q22 instrument [1] was the one that under-
went the cross-cultural adaptation process described by Sousa and Rojjanasrirat [26] (see
also Beaton et al. [28] and other authors [20,29–32]). The process combines a conceptual–
qualitative treatment to solve possible linguistic (local and regional) disagreements and
the use of quantitative techniques with current technology to assess the psychometric
properties of the instrument [33]. Specifically, the analysis focuses on content validity
linked to the translated version of the instrument as well as construct validity and reliability
tests to assess the psychometric properties of the questionnaire.

The process consists of seven steps (see Figure 1), which are split into two phases. The
operational phase involves the first five steps, designed to linguistically adapt the instrument
to the target language (in our case Spanish), and was completed in December 2022. The last
two steps focus on psychometric analysis of the linguistically adapted instrument to determine
its validity and reliability. The last step was completed in early 2023.

 

Figure 1. Cross-cultural adaptation process (adapted from [26]).
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It is worth mentioning that the timing of the data collection was not random. Data
was collected following the third wave of the pandemic and after the end of the general
lockdown (27 October 2022). At the time, the epidemiological situation in Peru had slightly
improved, with a total of over 216,000 deaths and less than 30 deaths daily compared with
over 200 daily casualties in February 2022 [34]. The use of masks became optional in open
spaces and in ventilated enclosed spaces as of 1 October 2022. This enabled the research
team to engage with participants as part of the focus group supporting the linguistic
translation of the HL instrument.

In Figure 1: SL stands for source language; TL for target language; PI–TL for prelimi-
nary initial target language; B–TL for back translation language; and P–FTL for pre-final
target language.

In the following sections, we describe the two phases of the cross-cultural adaptation
process of the HLS-COVID-Q22 instrument and the underlying study approach in more detail.

2.1.1. Linguistic Translation

The original HLS-COVID-Q22 instrument consists of 22 items divided into four themes
focused on measuring people’s competencies to access (6 items), understand (6 items),
evaluate (5 items), and apply (5 items) information about COVID-19 to make informed
health choices. Two translations of the instrument from English into Spanish (Peru) were
produced in early December 2022 by two professional translators with Spanish as their
mother tongue and relevant subject knowledge.

In a subsequent review, an independent (third) translator and a panel—consisting of
six experts specialising in linguistics—compared the two translated versions, leading to the
first synthesis with the first version of the questionnaire in Spanish.

Then, two blind back translations from Spanish to English were carried out mid-
December 2022 by two native English translators. These back-translated versions of the
instrument were then compared as part of the second synthesis, where the panel of experts
discussed possible discrepancies between them.

Finally, a pilot test of the pre-final version of the instrument in Spanish with a Peruvian
sample was conducted. The role of this pilot test was not to quantitatively validate the
instrument but to add the element of transculturality into the questionnaire through the
analysis of phrasing, which embodies the specific idiomatic nuances of the language. For
this purpose, two techniques were applied: (i) a quantitative technique involving a survey
of 40 respondents to determine the clarity of the questions; and (ii) a qualitative technique
entailing a focus group with 10 participants (different to the survey’s respondents) to detect
categories that improve the writing of the items.

For the survey, 40 people were selected from the Tacna region, including participants
from the Viñani sector. The majority of them (80%) were women, aged 18 and over. All
have expressed their consent to participate in this study and were clearly informed of the
study’s purpose, its protocol, and the voluntary nature of their participation. Once the
survey responses were processed, they were analysed to feed into the discussion in the
focus group.

The focus group consisted of 10 participants, different from those completing the
survey. They were invited to physically participate in the focus group meeting, which
took place in a community setting for ease of reach. The participants were provided with
information about this study, informed consent was obtained, and the objectives as well as
the techniques to be used in the focus group were explained.

First, the questionnaire was administered individually to the focus group’s partici-
pants, allowing them to become familiar with the instrument. A group session was then
held, in which they were asked to comment on their understanding and interpretation of



Healthcare 2025, 13, 1903 6 of 22

each statement, as well as to suggest improvements. Specifically, questions were asked,
such as “Was the question understood?”, “What does it refer to?”, “Do you think the item should
be maintained or modified?”, and “What do you propose?”. Participants actively collaborated
and, although most understood the items, they noted that some wording and language
could be improved.

Although the session was not recorded, the researchers kept detailed written records as
participant observers. The activity lasted ninety minutes. Finally, the notes were reviewed,
transcribed, and the information coded to identify categories, patterns, and conclusions
that reflect the study’s objective.

Based on the above, a thematic analysis of the interventions was conducted to identify
patterns of comprehension, semantic difficulties, and suggestions for improvement.

Once the thematic analysis was completed with the suggested changes to the instru-
ment, the panel of experts became involved. The panel was made up of seven health
professionals, all with substantial professional experience and expertise relevant to this
study. They reviewed and validated the wording of the items, considering the findings
which emerged from the survey and the focus group, and prior to the psychometric testing.

The process helped produce the linguistically adapted questionnaire, which accounts
for aspects of the Spanish language that include cultural nuances and idiosyncrasies of
the destination.

2.1.2. Psychometric Analysis

With respect to the psychometric analysis, a cross-sectional, observational study was
conducted on a stratified sample of 490 participants in Tacna, Southern Peru, in early 2023.
All participants were 18 or older and Peruvian. The participants reported their age, gender,
and the area of residence.

The analysis followed the quantitative approach and instrumental design of Ato
et al. [35] to ensure the validity and reliability of the final instrument in Spanish. In terms of
criterion validity, specifically concurrent validity, we sought to correlate the adapted Health
Literacy in Environment COVID-19 (HLS-COVID-Q18) instrument with the SAHLSA-50
(Short Assessment of Health Literacy for Spanish Adults) instrument developed by Lee
et al. [36], which measures general health literacy.

As a preliminary step to the factor analysis, a descriptive analysis of items was per-
formed to evaluate the consistency of their distribution (centralisation, dispersion, and
shape) and their contribution to the overall consistency measurement of the instrument. In
the first step, Exploratory Factor Analysis (EFA) was applied in compliance with the initial
Kaisser–Meyer–Olkin (KMO) tests, Barlett’s sphericity, and using polychoric correlations
and methods appropriate for ordinal data. The 2-, 3-, and 4-factor models were analysed,
respectively. Subsequently, Confirmatory Factor Analysis (CFA) was applied to determine
the fit of the translated instrument, define its possible respecification, and interpret the re-
sults [37–40]. The application of both EFA and CFA procedures allowed for the development
of an adapted version of the instrument based on statistical rigour, added to the element of
conceptual equivalence [41] resulting from the preceding linguistic translation procedure.

The analysis was facilitated by the open-source tool Jeffreys’s Amazing Statistics
Program (JASP), a well-known software based on C++ programming code, R, and Javascript,
which allows for working with ordinal data, as in this study.

Given the lack of multivariate normality identified through the Mardia test and a
sample size greater than 200, the use of the Diagonally Weighted Least Squares (DWLS)
method was ratified as pertinent [42,43]. The magnitudes of the fit indices given by the JASP
software were corroborated by code in open-source software R/R Studio using the lavaan
library [44] that facilitated creating code for the polychoric matrix, from which the fit indices
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were generated (We have used the following software versions: JASP 0.16.4, released 3rd
October 2022; C++ version C++23, released in 2023; R, version R 4.3.1 released 16 June 2023;
Javascript version ES2023 publised June 2023; RStudio version 2023.03, released March
2023; Lavaan, version 0.6-15 released April 2023).

For the fit indices, current robust cut-off values were used [45,46]. The first group
of (absolute) fit indices met the value requirements of Chi square/degrees of freedom
(χ2/df) < 3; Standardised Root Mean Residual (SRMR) close to 0; Root Mean Square
Error of Approximation (RMSEA) < 0.08; Goodness-of Fit-Index (GFI) ≥ 0.95. The second
group of (incremental) fit indices satisfied the following: Normed Fit Index (NFI) ≥ 0.95;
Tucker–Lewis Index (TLI) ≥ 0.95; and Comparative Fit Index (CFI) ≥ 0.95 [47].

As the indices with our data did not show appropriate adjustment with respect to the
model (structure) of the original linguistically translated instrument (RMSEA values and
Chi-square ratio χ2/df outside the accepted range), the respecification procedure continued
in search for a structure that meets the indices within the required ranges [48]. Two criteria
were followed. The first criterion was operational, considering high modification indices,
and facilitated eliminating the items with the lowest factor loading in each pair of items.
The second criterion was the usefulness of the meaning captured by an item to respondents
and helped remove items that were not meaningful. The product of such considerations
defined a respecified model that generated an instrument that maintains the original four
factors, with a reduction from 22 to 18 items.

To ensure the reliability of the final instrument, internal consistency and factorial
invariance analyses were conducted. The former was implemented to provide basic psycho-
metric evidence that reflects the replicability of the instrument. Given the four-option Likert
scale employed in the translated instrument, this was performed using an ordinal alpha
index of greater relevance [49–51] as well as the omega index due to its applicability in the
context of polychoric matrices [52,53]. Both indices consider the specific factor loading that
each item of the questionnaire contributes to its factor.

To verify the internal consistency of items corresponding to each factor, the Fornell–
Larcker [54] composite reliability criterion (CR) was applied. To verify the discriminant
validity, the HTMT (Hetero-Trait–Mono-Trait) method was used as the most appropriate
alternative. The required values are 0.7 to 0.9 for CC [55] and 0.90 and 0.85 for HTMT [55,56].

The invariance analysis was also carried out to determine if the adaptation of the
instrument preserves the assumption that groups of men and women internalise the same
meaning for the questionnaire items of each dimension. Hence, lavaan syntax [44] was
run in JASP, confirming that the instrument measures the same constructs in both groups.
Then, the invariance by sex was verified in the sample using the mean difference test.

Given the outline of the cross-cultural adaptation process, some ethical considerations
when involving pilot testing with human participants are also discussed.

2.2. Ethical Considerations

It is important to acknowledge that this comprehensive multi-step process must be
rigorously followed to produce the desired outcome and as such, entails relevant ethical
considerations. Hence, an approval from the Research Ethics Committee of the Jorge
Basadre Grohmann National University was sought and subsequently granted to conduct
this study. To ensure ethical conduct of this study, permission was sought and received
from the original authors of the questionnaire to use the instrument for cross-cultural
adaptation purposes as part of the mentioned ALSAVI project, which aims to adapt the
instrument to Spanish to measure health literacy in the Viñani area in the Tacna region of
southern Peru. Finally, all participants involved in this study were appropriately briefed about
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the nature of their participation and signed their informed consent accordingly. The data was
collected anonymously by administering paper versions of the survey to the participants.

3. Results
The purpose of this section is two-fold. First, the results of the operational phase that

focused on the linguistic translation are presented in Section 3.1. These are followed by
showcasing the findings of the psychometric testing in Section 3.2, where the reliability and
validity of the adapted instrument are assessed.

3.1. Linguistic Adaptation

Completing the first four steps of the cross-cultural adaptation process [26] allowed
the original health questionnaire in English (see Figure 2) to be translated into Spanish.
An analysis confirming the final phrasing of the items, the clarity of wording, and the
semantics derived from it followed as a form of content validation. For this purpose, a
pilot survey of 40 respondents was conducted, which was followed by a focus group with
10 participants. The feedback was considered, and additional suggestions were made by
the panel of experts, who evaluated the instrument.

 

Instrument HLS-COVID-Q22 (SOURCE) 
 

Response options (Likert scale): 1-Very difficult   2-Difficult   3-Easy   4-Very easy 
How Easy or Difficult is It for You to…? 

01-Find information about the coronavirus on the internet? 
02-Find information on the internet about protective behaviors that can help to prevent infection with 
the coronavirus? 
03-Find information in newspapers, magazines and on TV about behaviors that can help to prevent 
infection with the coronavirus? 
04-Find information on how to recognize if you have likely become infected with the coronavirus? 
05-Find information on how to find professional help in case of coronavirus infection? 
06-Find information on how much you are at risk to be infected with the coronavirus? 
07-Understand your doctor’s, pharmacist’s or nurse’s instructions on protective measures against 
coronavirus infection? 
08-Understand recommendations of authorities regarding protective measures against coronavirus 
infection? 
09-Understand advice from family members or friends regarding protective measures against corona-
virus infection? 
10-Understand information in the media on how to avoid coronavirus infection? 
11-Understand risk of the coronavirus that you find on the internet? 
12-Understand risk of the coronavirus that you find in newspapers, magazines or on TV? 
13-Judge if information on the coronavirus and the coronavirus epidemic in the media is reliable?  
14-Judge which behaviors are associated with a higher risk of coronavirus infection? 
15-Judge what protective measures you can apply to prevent a coronavirus infection? 
16-Judge how much you are at risk from a coronavirus infection? 
17-Judge if you have been infected with coronavirus? 
18-Decide how you can protect yourself from coronavirus infection based on information in the me-
dia? 
19-Follow instructions from your doctor or pharmacist regarding how to handle the coronavirus situa-
tion? 
20-Use information the doctor gives you to decide how to handle an infection with the coronavirus?  
21-Use media information to decide how to handle an infection with the coronavirus? 
22-To behave in a way to avoid infecting others? 

Figure 2. Original HLS-COVID-Q22 [1].



Healthcare 2025, 13, 1903 9 of 22

The survey enabled the respondents to provide feedback regarding the clarity of the
semantics of each question/item. Accordingly, the 40 participants ranked the clarity of each
of the questionnaire’s items (“clear” or “unclear”) and made additional observations. In
total, 10.2% of participants attributed the characteristic “unclear” to the items and indicated
the reason behind it. Once the survey responses had been processed, the researchers
considered the use of some terms that were highlighted, such as “probability”, “evaluate”,
“coronavirus”, among others. The survey’s results fed into the discussion in the focus group.

In the application of the focus group technique, the suggestions raised through the
survey’s responses were considered by 10 participants. This process helped identify the
expressions supposedly confusing the semantics of the questions and the corresponding
item. Specifically, a thematic analysis of the interventions was conducted to identify pat-
terns of comprehension, semantic difficulties, and suggestions for improvement. Two main
categories emerged from this analysis. The first category, the clarity of language, focused
on (i) wording that could be improved, and (ii) the use of more common synonyms instead
of unfamiliar terms. The second category, the adaptation of terminology, featured the need
to adapt certain expressions to better reflect the sociocultural context of Tacna. Hence, the
terms “coronavirus” and “instructions” were replaced with the more widespread expres-
sions used in the target population, namely, “COVID-19” and “indications”, respectively.
The term “radio” was added to item 03 as it is a commonly used means of communication
in the Peruvian family environment. Some words have been removed to reduce the length
of expressions where their omission does not affect the meaning but improves readabil-
ity. Finally, the group of experts evaluating the final structure of the instrument made
additional suggestions. For example, it was decided that the problematic verb “Judge”,
translated to “Evaluate”, would be kept (items 13–17). In this way, the formal, linguistically
translated Spanish version of the instrument was obtained with semantics that include the
cultural nuances and idiosyncrasies of the target language (Figure 3). This final version
was tested using the Aiken test, giving it a value of 92.05%—as an expression of a high
content validity—confirming that the produced instrument accurately reflects the concept
being measured, prior to the psychometric testing.

3.2. Psychometric Properties

To complete the cross-cultural adaptation process, the psychometric analysis of the
linguistically adapted HLS-COVID-Q22 instrument in Spanish was conducted in the final
step. The purpose of this analysis was to determine the validity and reliability of the
questionnaire. To achieve this, the questionnaire was completed by a sample of respondents.
We characterise this sample next.

3.2.1. Sample Characteristics

The questionnaire was distributed, and the information regarding its purpose and
voluntary participation was clearly outlined. Subsequently, 490 respondents completed the
survey, with 239 men (48.8%) and 251 women (51.25%). All participants were over 18 years
of age, with a mean of 41.12 and standard deviation of 5.98, where 50.8% of respondents
were below 40, and 49.2% were age 40 or above.

The instrument was distributed to five different areas with different population sizes.
A total of 30.2% of participants from the most populated area and 8.2% from the least
populated area completed the survey, with each of the three remaining areas accounting
for approximately 20% of completed questionnaires.
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Instrumento HLS-COVID-Q22: adaptación transcultural al español 
 

Opciones de respuesta (Likert): 1-Muy difícil   2-Difícil   3-Fácil   4-Muy fácil 
¿Qué tan fácil o difícil es para Usted…? 

 
01-¿Buscar información en internet sobre COVID-19? 
02-¿Buscar información en internet sobre qué hacer para prevenir del contagio por COVID-19? 
03-¿Buscar información en periódicos, revistas, radio o televisión sobre qué hacer para prevenir el 

contagio por COVID-19? 
04-¿Buscar información sobre cómo reconocer si se ha contagiado por COVID-19? 
05-¿Buscar información sobre ayuda profesional, en caso de haberse contagiado de COVID-19? 
06-¿Buscar información sobre las formas de haberse contagiado de COVID-19? 
07-¿Entender las indicaciones de su médico, farmacéutico o enfermero sobre cómo protegerse para no 

contagiarse de COVID-19? 
08-¿Entender las recomendaciones de las autoridades sobre cómo protegerse para no contagiarse de 

COVID-19? 
09-¿Entender los consejos de sus familiares o amigos sobre cómo protegerse para evitar contagiarse 

de COVID-19? 
10-¿Entender la información dada en los medios de comunicación sobre cómo podría contagiarse nue-

vamente de COVID-19? 
11-¿Entender la información difundida en internet sobre el riesgo de contagiarse de COVID-19? 
12-¿Entender la información dada en periódicos, revistas o televisión sobre el riesgo de contagiarse de 

COVID-19? 
13-¿Evaluar si la información dada en los medios de comunicación sobre COVID-19 y la epidemia por 

COVID es confiable? 
14-¿Evaluar qué comportamientos llevan a un mayor riesgo de contagiarse de COVID-19? 
15-¿Evaluar qué medidas de protección tomar para evitar contagiarse de COVID-19? 
16-¿Evaluar qué posibilidades tiene de contagiarse de COVID-19? 
17-¿Evaluar si se ha contagiado de COVID-19? 
18-¿Decidir cómo evitaría contagiarse de COVID-19, según la información compartida en los medios 

de comunicación? 
19-¿Seguir las indicaciones de su médico o farmacéutico sobre cómo controlar un caso de COVID-19? 
20-¿Usar la información dada por su médico para decidir cómo controlar una infección de COVID-19? 
21-¿Usar la información dada en los medios de comunicación para decidir cómo controlar una infec-

ción de COVID-19? 
22-¿Comportarse de forma que evite contagiar a otras personas? 

Figure 3. HLS-COVID-Q22 instrument, linguistically adapted to Spanish.

3.2.2. Fit Indices and the Validity of the Internal Structure

As an expression of criterion validity, which was represented in the concurrent validity
score, a moderate Pearson correlation of 42.2% was reported. The descriptive analysis of
items showed values of skewness and kurtosis that are in the acceptable range of −1.5
to 1.5, whilst the corrected item–total index complies with values > 2. This shows that
the items, in general, do not show atypical states in their position, dispersion, or shape
measures, thus, contributing to the consistency measurement of the instrument.

In application of the EFA procedure, the KMO estimate was verified and gave a value
of 0.9. Barlett’s sphericity, which rejects the identity matrix, was used, and estimators
were selected for ordinal data. Models with two, three, and four factors were analysed,
respectively. The cases with two and three factors reported an accumulated variance lower
than 0.5. When analysing the case of four factors coinciding with the hypothesised model,
the cumulative variance of 0.53 was reported. The EFA allowed us to identify items Q1,
Q2, Q12, and Q20 with anomalous loadings close to or higher than 1 (a sign of possible
multicollinearity problems), and items with insufficient loadings such as Q5 and Q14.
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Subsequently, CFA was applied to analyse fit indices. The analysis of fit indices was
carried out with the JASP statistical tool using the WLSMV estimator, appropriate for
matrices that do not have multivariate normality as in our case. In addition, we followed
the rigorous statistical principle of not abusing derived respecifications and of being guided
only by the removal of items due to residual covariances. This was achieved through
searching for acceptable values of fit indices under standard cut-off points and reviewing
the phrasing that guides the decision on the item remaining. Conceptually, a removal of an
item occurred in the presence of another item with equivalent meaning but semantically
more general and/or with less time-dependent phrasing.

The residual covariance of pairs of items suggested by the software was considered
and those with higher modification index values were analysed, as follows. The analysis of
the residual covariance of items 01 (“Search for information on the internet about COVID-
19”) and 02 (“Search for information in newspapers, magazines, radio, or television about
what to do to prevent contagion by COVID-19”) revealed the need for further analysis of
the phrasing of both items. Ultimately, the elimination of item 02 was determined, given
that item 01 is semantically more general and maintains greater stability over time with
respect to the concept of the pandemic after the global experience.

Item 08 (“Understand the recommendations of the authorities on how to protect your-
self from contracting COVID-19”) was withdrawn following the analysis of the covariance
of residuals of this item, and item 07 (“Understand the instructions of your doctor, phar-
macist, or nurse on how to protect yourself from contracting COVID-19”), with the latter
having a higher factor loading.

Similarly, item 12 (“Understand the information given in newspapers, magazines,
radio, or television about how you could be infected with COVID-19 again”) was with-
drawn in favour of item 10 (“Understand the information given in the media about how
you could be infected with COVID-19 again”), which shows less time-dependent phrasing.
Additionally, the word “again” was removed from item 10 to account for the possibility of
some not being infected before.

Finally, the analysis of residual covariance of items 19 (“Follow the instructions of your
doctor or pharmacist on how to manage a case of COVID-19”) and 20 (“Use the information
given by your doctor to decide how to control a COVID-19 infection”) led to the removal of
item 20, with the former item being representative of both. This and previous adjustments
have been summarised in Table 1, which shows that, in line with the exclusion of some
items oriented by the EFA process, a reduction from 22 to 18 items was implemented that
did not affect the 4-factor structure of the instrument.

Table 1. Initial and final instrument structure, by adaptation.

Original: 04 Factors and 22 Items Respecified: 04 Factors and 18 Items

Factor 1: 6 items (1,2,3,4,5,6) Factor 1: 5 items (1,3,4,5,6)
Factor 2: 6 items (7,8,9,10,11,12) Factor 2: 4 items (7,9,10,11)
Factor 3: 5 items (13,14,15,16,17) Factor 3: 4 items (13,14,15,16,17)
Factor 4: 5 items (18,19,20,21,22) Factor 4: 5 items (18,19,21,22)

Figure 4 shows the final 18-item instrument with its initial numbering. The values that
accompany the central arrows are the factor loadings of acceptable magnitude. The lower
values are the residual errors. The values of the upper arrows correspond to the correlation
between the factors.
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Figure 4. Factor structure respecified to 18 items, with items 2, 8, 12, and 20 removed; acc = access;
und = understand; appr = appraise; appl = apply.

Table 2 compares the fit indices capturing the absolute and incremental adjustments of
the originally adapted model (HLS-COVID_Q22—Model 1) and the respecified model with
18 items, outlined in Figure 4, Model 2. The matching values were obtained with JASP and R.

Table 2. Fit indices for the original and respecified models.

Adjustment Absolute Fit Incremental Fit

Measures X2/gl RMSEA GFI SRMR NFI CFI TLI

Model 1 Original 4.461 0.084 (0.079–0.090) 0.977 0.078 0.964 0.972 0.968
Model 2 Respecified 2.969 0.063 (0.056–0.071) 0.984 0.063 0.969 0.979 0.976

It is evident that indices X2/gl, RMSEA, and SMRM do not provide good fit values
with respect to the required cut-off points [45] for the originally cross-culturally adapted
questionnaire with 22 items (see the first row of Table 2). However, this changes when the
number of items is reduced to 18 (respecified model) so that good values of fit indices are
obtained for the sample (Peruvian) data.

This process, supplemented with the evidence of conceptual equivalence derived
from the linguistic translation, provides a final step of the validation of the cross-culturally
adapted HL instrument, with 18 instead of 22 items. This 4-factor instrument is shown in
Figure 5.

3.2.3. Reliability

To verify the internal consistency of the respecified model, the ordinal alpha was cal-
culated using Excel and confirmed using a code in the R/R Studio language (psych library),
to compare the index calculated from the numerical matrix with that of a polychronic one.
This verifies whether the values of each factor are undervalued when the ordinality of data
is not considered. The residual covariance of pairs of items suggested by the software was
considered, and those with higher modification index values were analysed, as follows.
The omega index was also calculated, where the factor loadings provided by the items
were used as input.

The test for the reliability of the respecified model showed good results, as indicated in
Table 3. Compared to the values for the factors between 0.66 and 0.74 of Cronbach’s alpha
(α)—which considers continuous rather than ordinal data and equal factor loadings—the
factors with ordinal alpha obtain high values between 0.76 and 0.81. The corresponding
values of the factors are 0.81 for “access”, 0.76 for “understand”, 0.77 for “appraise”, and
0.76 for “apply”. Similarly, these factors take values of 0.76, 0.68, 0.7, and 0.67, respectively,
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when the omega index is calculated. Both indices (Cronbach’s alpha and omega) consider
the factor loading of each item with respect to its respective dimension.

Instrumento HLS-COVID-Q18 adaptado y validado 
 

Opciones de respuesta (Likert): 1-Muy difícil   2-Difícil   3-Fácil   4-Muy fácil 
¿Qué tan fácil o difícil es para Usted…..? 

 
01-¿Buscar información en internet sobre COVID-19? 
02-¿Buscar información en periódicos, revistas, radio o televisión sobre qué hacer para prevenir el 
contagio por COVID-19? 
03- ¿Buscar información sobre cómo reconocer si se ha contagiado por COVID-19?  
04-¿Buscar información sobre ayuda profesional, en caso de haberse contagiado de COVID-19? 
05-.¿Buscar información sobre las formas de haberse contagiado de COVID-19? 
06-¿Entender las indicaciones de su médico, farmacéutico o enfermero sobre cómo protegerse para 
no contagiarse de COVID-19? 
07-¿Entender los consejos de sus familiares o amigos sobre cómo protegerse para evitar contagiarse 
de COVID-19? 
08-¿Entender la información dada en los medios de comunicación sobre cómo podría contagiarse de 
COVID-19? 
09-¿Entender la información difundida en internet sobre el riesgo de contagiarse de COVID-19? 
10-¿Evaluar si la información dada en los medios de comunicación sobre COVID-19 es confiable? 
11-¿Evaluar qué comportamientos llevan a un mayor riesgo de contagiarse de COVID-19? 
12-¿Evaluar qué medidas de protección tomar para evitar contagiarse de COVID-19? 
13-¿Evaluar qué posibilidades tiene de contagiarse de COVID-19? 
14-¿Evaluar si se ha contagiado de COVID-19? 
15-¿Decidir cómo evitaría contagiarse de COVID-19, según la información compartida en los medios 
de comunicación? 
16-¿Seguir las instrucciones de su médico o farmacéutico sobre cómo controlar un caso de COVID-
19? 
17-¿Usar la información dada en los medios de comunicación para decidir cómo controlar una infec-
ción de COVID-19? 
18-¿Comportarse de forma que evite contagiar a otras personas? 

Figure 5. Model 2 respecified (HLS-COVID-Q18).

The application of the composite reliability criterion (CR) reported the following
indices: access = 0.82, understand = 0.76, appraise = 0.77, and apply = 0.76; these results
indicate that the groups of items consistently measure the same construct to which they
belong (Table 3). The test of discriminant validity using HTMT shows all the indices below
the 0.9 threshold. More conservatively, all the indices are below the 0.85 threshold, except
for access–understand (0.857) and appraise–apply (0.888).

In order to verify that the instrument measures the latent variable in the same way
between men and women, factorial invariance analysis was carried out. This analysis has
confirmed that the instrument expresses the same meaning in both groups. Specifically,
Table 4 shows that the null hypothesis (the intersections of the items are equal in the two
groups) cannot be rejected (p > 0.05) for Model 3 (scalar invariance). This is performed
using Model 1 (configurational invariance) as a benchmark. This result shows that the
structure of the model is useful in verifying the equality of average scores between the
groups, meaning that the wording of the items generates the same meaning amongst men
and women. This outcome is statistically acceptable, even though the adjustment of Model
2 (metric invariance) does not allow us to firmly accept that the factor loadings are equal in
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the two groups (p < 0.05). An opposite result has been obtained for the factorial invariance
analysis by age groups.

Table 3. Summary of factors, loadings, alpha and omega, composite reliability.

Factor Indicator λ Resid-e α Ord-α Ω CR

Access 0.74 0.81 0.76 0.82
Q1 0.69 0.53
Q3 0.43 0.82
Q4 0.75 0.43
Q5 0.78 0.40
Q6 0.78 0.39

Understand 0.66 0.76 0.68 0.76
Q7 0.71 0.50
Q9 0.54 0.71
Q10 0.67 0.55
Q11 0.75 0.43

Appraise 0.68 0.77 0.70 0.77
Q13 0.51 0.74
Q14 0.77 0.41
Q15 0.74 0.46
Q16 0.67 0.55
Q17 0.50 0.75

Apply 0.68 0.76 0.67 0.76
Q18 0.7 0.51
Q19 0.75 0.44
Q21 0.71 0.49
Q22 0.50 0.76

λ = factor loading; α = Cronbach’s alpha; Ord-α = ordinal alpha; Ω = omega; CR = composite reliability.

Table 4. Fit table for factorial invariance, by gender.

Baseline Test Difference Test
AIC BIC n χ2 df p ∆χ2 ∆df p

Model 1 15,011.942 15,515.270 490 562.137 258 <0.001
Model 2 15,011.267 15,455.874 490 589.462 272 <0.001 27.325 14 0.017
Model 3 14,998.792 15,367.900 490 612.987 290 <0.001 23.525 18 0.171

To verify the factorial invariance resulting from the test for groups by gender, verifica-
tion was carried out in the sample with the respecified model using Student’s t test, with
the null hypothesis of no difference in the average scores of both groups. The hypothesis
was not rejected (t = 1.65 and p-value = 0.1), suggesting that there was no difference in the
average scores of men and women. As mentioned above, an equivalent test for age groups
supported the idea that differences by age groups are present (t = 4.56 and p-value < 0.05).

4. Discussion
The aim of producing the adapted version of the questionnaire was to facilitate the

process of measuring HL in Peru during a health crisis, thus, aiding better-informed
decision-making for patients’ health choices. Ultimately, the intention behind the generated
instrument is to use it in Spanish-speaking environments to increase the level of health
literacy of the target population. The low levels of HL worldwide and in Latin America in
particular, as well as the uncertainty following the lifting of confinement measures and the
appearance of new strains of the coronavirus, call for a greater promotion of HL. A positive
aspect of these outcomes that will allow measures to be taken is that, in recent years, there
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has been a vast and rapid growth of research in HL [1]. This shows that HL does not only
constitute an important objective of healthcare systems and services in Latin America [11]
but also in some European countries [6,16].

The present paper contributes to the increasing literature focusing on COVID-19 HL
by adapting the HLS-COVID-Q22 questionnaire to Spanish, through the application of
the back-translation procedure and psychometric testing as part of a rigorous process of
cross-cultural adaptation. In the following, the findings of these two stages are discussed
and compared to those in the existing literature. The limitations of the present study are
also considered.

4.1. Discussion of the Linguistic Adaptation of the HL Instrument

Linguistic translation of an instrument is a crucial step in the cross-cultural adaptation
process. Its role is to preserve the intention behind the original instrument available in
the source language when translated to a target language, thus overcoming the challenges
arising from different cultural and linguistic patterns. If misconducted, it can compromise
both the validity and reliability of the translated instrument [57].

Many authors agree that the most recommended procedure to propose a cross-cultural
equivalence of an instrument translated from one language to another is back translation [6].
Such a process allows for overcoming the differences in language and customs, making the
instrument idiomatically representative [29,32].

Indeed, this research employed the linguistic translation process—part of the broader
cross-adaptation procedure proposed by Sousa & Rojjanasrirat [26], Beaton et al. [28], and
other authors—to adapt the HLS-COVID-Q22 questionnaire from English to Spanish. The
rigorous linguistic translation process conducted in this study consisted of five steps, with
the final step embracing a pilot study for content analysis. This step involved (i) a survey
of 40 respondents, and (ii) an additional focus group with 10 participants. In this way, the
final questionnaire was designed to accommodate the cultural nuances and idiosyncrasies
of the target language.

We found that the survey proved to be a useful tool in clarifying the final phrasing
of the questionnaire’s items and verifying the clarity of wording and semantics. Indeed,
4 out of 40 participants indicated some items as “unclear” and explained their reasoning
behind this judgement. These items involving terms, such as “probability”, “evaluate”, and
“coronavirus”, among others, were discussed as part of the thematic analysis conducted
with the help of the focus group.

The application of the instrument to a focus group with the target population helped
ensure content validity through practical adequacy [58], which made it possible to specify
terminology. Indeed, the experience of finding differences in the connotation, meaning, and
understanding of terminology corresponds to the fact that there is disparity between beliefs,
behavioural norms, and social habits of different populations and cultures. Using language
as a proxy for cultural origin, Deopa and Fortunado [59] show that exposure to COVID-19
is impacted by culture. This idea, with language featuring the cultural distinctiveness,
is further supported by Li [60]. In our case, the cultural discrepancies arose from using
the original instrument designed for the German population and adapting it to the Peruvian
population. Through the rigorous procedures carried out, cross-cultural equivalence was secured
by responding to the criteria of content, meaning, understanding, and conceptualisation [19],
captured through pilot testing and the involvement of experts’ judgement.

It is worth mentioning that Falcón et al. [18] also assess the validity of a Spanish version
of the COVID-19 Health Literacy Questionnaire. Whilst they explore the psychometric
properties of the instrument in the Spanish population, their study pays little attention
to the linguistic translation. Similarly, Dubova et al. [7], who apply the HL instrument to
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evaluate the association between the health literacy of people with Type 2 diabetes and
their health outcomes, do not pay explicit attention to the translation of the instrument. In
their study, the Spanish version of the European Health Questionnaire was applied in the
context of diabetic patients without undergoing prior cross-cultural adaptation. However,
it is known that the linguistic translation step is crucial in ascertaining the validity and
reliability of the instrument, enabling it to reach a more diverse and broader sample of
respondents [61] through the cross-cultural adaptation process. Thus, by paying explicit
attention to the linguistic translation of the cross-cultural adaptation process, the present
study emphasises the importance of this stage for subsequent psychometric testing and the
overall accuracy of the COVID-19 health measures.

4.2. Discussion of the Psychometric Testing of the HL Instrument

Whilst linguistic translation has not received much attention in the literature studying
the cross-cultural adaptation process, some research lacks details of the psychometric
analysis of the properties of the instrument used [62]. Here, this has been addressed
with Structural Equation Modelling (SEM) that admits the review of covariance structures
between latent variables or factors and measurable or reactive variables [63]. In addition,
factor analysis and the availability of software tools, in a continuous production of new
versions, make it possible to manage the validity of instruments through psychometrics
with statistical processes [64].

In the present paper, the psychometric measurement process facilitated the assessment
of adjustment indices. As they did not meet the appropriate values, residual covariance
analysis was employed to modify indices of high scores applied to pairs of items: 1 and
2; 7 and 8; 10 and 12; as well as 19 and 20. This led to a respecification of the instrument
in that items 2, 8, 12, and 20 were removed. This is an important result that is consistent
with the findings obtained by Okan et al. [16], who, using SPSS AMOS 22 software, pointed
out that the fit indices of the unmodified (original) model “suggest insufficient fit”. Like
in our case, the residuals of some pairs of items were correlated. However, according to
our analysis, the fit indices were favourable in line with the more robust criteria of Hooper
et al. [47], with required values greater than 0.95 for GFI, CFI, and TLI. This positive result
of our adaptation process can be explained by using software that allows us to work with
polychoric matrices (by having an ordinal Likert scale of four for responses). SPSS versions
used in the study by Okan et al. [16] could not work effectively with such matrices.

A point of methodological usefulness that further strengthens our contribution, and
is noted by other authors [65], is that the final removal of items does not strictly obey the
process suggested by the statistical technique for the possible elimination of items. Rather,
it is combined with the discretion of the project team in that the semantic usefulness of
said items requires their conservation. For instance, item retention in the present analysis
occurred in the case of items 16 and 17, suggested for removal by the software. However,
the team kept the items since the phrasing of item 16 expressed the possibilities of becoming
infected, that is, a situation when the risk factors that facilitate contagion are known. Item
17 complements item 16 by evaluating whether one has been infected/knowledge of
symptoms or diagnostic tests/whom to reach out for a diagnosis. Hence, given that the
two items semantically address two different points in the natural history of the disease,
the suggestion produced by the software was rejected.

Variants of our study are shown in other countries, such as in Norway with the HLS-
Q12 instrument, with an acceptable fit to the unidimensional Rasch model, achieving
acceptable goodness-of-fit indices using CFA [66]. In a Brazilian study evaluating the
psychometric properties of an oral health literacy assessment by Bado et al. [67], a unidi-
mensional model was used with an explained variance of 71.23%, adequate levels of factor
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loading, communalities and item discrimination, as well as stability and replicability of the
instrument to other populations. In general, however, these models show problems with
the adjustment of the four-factor structure assuming a unidimensional model [16].

Regarding reliability, the majority of studies focusing on testing psychometric proper-
ties of HL instruments use Cronbach’s alpha to assess their reliability (e.g., [67,68]). The
present study used the ordinal alpha test instead of Cronbach’s alpha since the latter tends
to underestimate reliability for ordinal response scales with fewer than five alternatives,
like in our case. The application of the former test showed internal consistency with high
values of ordinal alpha between 0.76 and 0.81 for the factors. This indicates that the items
of the instrument consistently measure the variable.

For the composite reliability, indices were found that support the items’ belonging to
each factor. The results are aligned with the discriminant validity, which indicates that the
factors are related but conceptually differentiated. However, the access–understand and
appraise–apply factors may suggest a high latent correlation since their indices (0.857 and
0.888) exceed the conservative threshold of 0.85.

In practice, the usefulness of supporting software that allows somewhat more person-
alised control of some procedures must be recognised. In our case, we added the support
of the open-access software R/R Studio (lavaan library) to the use of JASP software to
explicitly generate the code to create the polychoric matrix, to then include the appropriate
“WLSMV” estimator. The latter takes into account the ordinal nature of our matrix, which
is not numerical as automatically assumed by other software. Compared to packaged
software, customising this concurrence (type of matrix/type of estimator) leaves no doubt
regarding the appropriateness of the fit indices in the present model.

Towards the end of the adaptation process, a suggestion resulted from monitoring
twenty-five quality control points in the cross-cultural adaptation process by Hambleton
and Zenisky [58]. Specifically, a point referring to possible changes in grammar and
wording was highlighted for item 10, with the need to eliminate the word “again” (in
Spanish nuevamente, see Figure 3) following the elimination of item 12. In this way, item 10
captured the meaning intended by both items.

Likewise, the APA reporting guide for Quantitative Research Design (JARS-Quan) was
taken into consideration, referring to the inclusion of SEM elements such as the primary
model, global fit indices, factors, and multivariate normality analysis.

Thus, the present study led to a Spanish version of the HLS-COVID-Q22 questionnaire
that can be easily understood and readily used. As Spanish is one of the most spoken
languages in the world and the main language in Latin America, the present study offers a
ready-made tool for policy makers focused on improving the health literacy of patients in
those countries.

4.3. Limitations

Whilst extensive care has been taken to ensure that the produced instrument pro-
vides a reliable and valid measure of health literacy in the context of COVID-19, certain
shortcomings must be mentioned. These are considered next.

One of the limitations of this study is the possibility of sample bias [69]. Whilst the
goal of developing the COVID-19 HL questionnaire in Spanish is to benefit the Peruvian
population, we recognise that using a sample from Tacna might limit the generalisability of
our results due to its specific cultural and linguistic characteristics. Tacna is a region with a
population representative of two of Peru’s three geographic zones. Whilst methodologically,
the sample of 490 is sufficient for the analysis, geographically it may not be representative
of the entire Peruvian population, indicating a potential bias in the sample selection.
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Another bias that must be acknowledged in the context of the present study is the
self-reporting bias [70]. Okan et al. explicitly state that the HL questionnaire is a self-
reported measure, and it is not intended to evaluate health literacy capabilities based on
individual performance. Thus, by choosing an instrument that relies on self-reported data,
our questionnaire becomes more susceptible to this bias. However, as with all self-reported
HL measures, it is difficult to balance between the cost-effectiveness of such screening
methods and their reliability [71]. Given the widespread prevalence of the self-reported
measures, compared with other alternatives (e.g., performance-based tests) in the context
of COVID-19, we can only conclude that these instruments are considered effective in
assessing people’s HL and, respectively, in designing appropriate interventions. However,
we acknowledge that special attention must be paid to this bias, particularly when social
and educational vulnerabilities might affect the accuracy of such health literacy measures.

Further limitations apply to the methods employed in the psychometric testing phase.
As already reported, in terms of criterion validity, specifically concurrent validity, we sought
to correlate the adapted Health Literacy in Environment COVID-19 (HLS-COVID-Q18)
instrument with the SAHLSA-50 instrument [36] to ascertain the concurrent validity of
our instrument. Although the result showed moderate correlation, suggesting that both
instruments share an acceptable amount of variance consistent with expected concurrent
validity, due to time constraints and the longitudinal aspect of this study, it was not possible
to perform a predictive analysis with respect to criterion validity.

The time aspect also impeded the test–retest analysis, which resulted in an inability
to better assess the reliability characteristics of the adapted instrument. Specifically, given
the sequence of this study (linguistic adaptation followed by sample application and
construct validation) and the time constraints, it was not possible to carry out the test–retest
procedure, which would have complemented the reliability and temporal stability analyses.
However, we intend to incorporate this test in future research, and are aiming at applying
the instrument to examine HL in the Viñani area of the Tacna region.

Given these limitations, further research on cross-cultural adaptations of instruments—
particularly in the context of assessing psychometric properties of the instrument in socio-
educationally vulnerable contexts—should, as a continuous dynamic process, allow for the
sharing of measurement tools in the spirit of achieving democratisation or universal access
to a better quality of life worldwide.

5. Conclusions
Measuring COVID-19 health literacy is crucial for both Latin American and global

populations, as there is still uncertainty about the virus and its future evolution. Although
in 2023, the WHO deemed COVID-19 as no longer a public health emergency of interna-
tional concern, it insists that the disease continues to pose a global threat. More so, as
we speak, new coronavirus variants are emerging, highlighting the possibility of novel
viruses triggering future pandemics. These concerns increase the need to have reliable and
validated instruments to quickly evaluate and improve the population’s understanding of
health issues. Systematic measurement of HL levels in local and regional contexts is a starting
point for developing effective health information access and communication strategies.

This is precisely where the contribution of the present study sits. This study represents
the first COVID-19 HL instrument with cross-cultural adaptation of the HLS-COVID-Q22
questionnaire (origin), into Spanish, for the Peruvian and possibly other Latin American
contexts. Using a sample from the Tacna region in southern Peru, this study develops a
COVID-19 HL instrument that facilitates individual choices regarding self-care and helps
the relevant authorities understand how people handle news related to COVID-19 to better
design effective interventions addressing the aftermath of the pandemic. This is particularly
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relevant for developing countries, which, like Peru, are characterised by the presence of
significant barriers to healthcare access and improved health outcomes at all levels.

Although the selection of study participants specifically from the Tacna area is as-
sociated with certain constraints, as mentioned earlier, the main purpose of employing
the outcome for this research is for the questionnaire to be integrated into public health
policies as part of the ALSAVI project in the Viñani area in the Tacna region of southern
Peru. This will then allow for the implementation of more focused and efficient programs
that promote health literacy in this vulnerable community in a sustainable manner.

Indeed, as part of the ALSAVI project and in co-operation with the local leaders and
health authorities, the developed questionnaire will be applied in the Viñani community to
measure health literacy in the province. The results will be used to design more tailored
interventions that are culturally and linguistically appropriate and specific to community
needs, thus reducing health inequalities in this region of Tacna. One of the main goals is
to identify the community members with limited health literacy, to better support them
in improving their health outcomes, thus reducing healthcare costs. Given the links with
other provinces of Tacna and beyond, it is foreseen that the method created for measuring
health literacy in this study could be replicated in other regions of Peru to improve general
health and reduce disparities in the access to and understanding of health information.

Therefore, the COVID-19 health literacy instrument developed in this study is a useful
technical tool for the formulation of evidence-based regional public policies in Peru, aimed
at improving the quality of the relationship between health services and the community.
Its application should further improve adherence to medical treatments and promote
healthy lifestyles.

Beyond the direct impact of informing the design of health policies in the Viñani
province of Tacna in Peru, this line of research is also enabling us to connect with organi-
sations in other countries with whom we have established agreements and participated
in conferences on HL topics to further disseminate the findings of this research. Ulti-
mately, the goal is to improve the quality of life of individuals through better-informed
decision-making and disease prevention.

Author Contributions: Conceptualisation, A.P.-C., S.Q.-P. and K.W.-M.; methodology, M.C.-R.;
software, M.C.-R.; validation, M.C.-R. and S.Q.-P.; formal analysis, M.C.-R. and K.W.-M.; investigation,
M.C.-R.; resources, S.Q.-P.; data curation, M.C.-R.; writing—original draft preparation, A.P.-C., K.W.-
M. and R.N.-C.; writing—review and editing, A.P.-C. and S.Q.-P.; visualisation, M.C.-R.; supervision,
A.P.-C.; project administration, S.Q.-P. and K.W.-M.; funding acquisition, S.Q.-P. All authors have
read and agreed to the published version of the manuscript.

Funding: This research was funded by the Jorge Basadre Grohmann National University, Tacna, Peru,
through Rectoral Resolution Number 10086-2022, with resources from the canon, overcanon, and
mining royalties.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki (1975), and the protocol was approved by the Institutional Ethics Committee of Jorge
Basadre Grohmann National University with Certificate No. 2022-001-CEIUNJBG on 4 July 2024.

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.

Data Availability Statement: The information generated in the linguistic adaptation process of
the original HLS-COVID-Q22 instrument comes from (1) the report with results of translations
from English to Spanish, translation synthesis, back translations from Spanish to English, and
a pre-final version to the target language; (2) observations of a sample of the population (focus
group) on the semantic clarity of the 22 questions (which were later analysed and clarified by the
research committee); and (3) the result of an expert judgment evaluation as a final contribution to the
adaptation process. The information can be requested from the corresponding author.



Healthcare 2025, 13, 1903 20 of 22

Acknowledgments: We would like to express our gratitude for the contribution that Maribel Cer-
vantes Quenta made to the ALSAVI project before her death in May 2025, after a brave battle with
cancer. Maribel was an inspiring colleague who enthused all those who worked with her and never
complained about her suffering. Also, our thanks go to the people of the Viñani Sector of Tacna and
its community leaders.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Sørensen, K.; Van Den Broucke, S.; Fullam, J.; Doyle, G.; Pelikan, J.; Slonska, Z.; Brand, H.; (HLS-EU) Consortium Health Literacy

Project European. Health literacy and public health: A systematic review and integration of definitions and models. BMC Public
Health 2012, 12, 80. [CrossRef]

2. Quemelo, P.R.V.; Milani, D.; Bento, V.F.; Vieira, E.R.; Zaia, J.E. Literacia em saúde: Tradução e validação de instrumento para
pesquisa em promoção da saúde no Brasil. Cad. Saude Publica 2017, 33, e00179715. [CrossRef]

3. Bas Sarmiento, P.; Fernández Gutiérrez, M.; Poza Méndez, M.; Pelicano Piris, N.P. Propuestas de evaluación de la Alfabetización
en Salud. Psych. Lat. 2015, 6, 1–11.

4. Pleasant, A. Advancing Health Literacy Measurement: A Pathway to Better Health and Health System Performance. J. Health
Commun. 2014, 19, 1481–1496. [CrossRef]

5. Málaga, G.; Cuba-Fuentes, M.S.; Rojas-Mezarina, L.; Romero-Albino, Z.; Hamb, A.; Paz-Soldan, V.A. Estrategias para promover la
alfabetización en salud desde la atención primaria: Una perspectiva que considera las realidades de los países de ingresos medios
y bajos. An Fac. Med. 2019, 80, 372–380. [CrossRef]

6. Sørensen, K.; Pelikan, J.M.; Röthlin, F.; Ganahl, K.; Slonska, Z.; Doyle, G.; Fullam, J.; Kondilis, B.; Agrafiotis, D.; Uiters, E.; et al.
Health literacy in Europe: Comparative results of the European health literacy survey (HLS-EU). Eur. J. Public Health 2015, 25,
1053–1058. [CrossRef] [PubMed]

7. Doubova, S.V.; Infante, C.; Villagrana-Gutiérrez, G.L.; Martínez-Vega, I.P.; Pérez-Cuevas, R. Adequate health literacy is associated
with better health outcomes in people with type 2 diabetes in Mexico. Psychol. Health Med. 2019, 24, 853–865. [CrossRef]

8. Moura Borges, F.; Costa Lima, E.W.; Nunes Carvalho, G.C.; De Oliveira Lima, L.H.; Gomes Machado, A.L.; Vilarouca Da Silva,
A.R. Relación entre alfabetización y calidad de vida en personas con hipertensión arterial. Cienc. Enferm. 2022, 28, 1–13. [CrossRef]

9. Arrighi, E.; Ruiz de Castilla, E.M.; Peres, F.; Mejía, R.; Sørensen, K.; Gunther, C.; Lopez, R.; Myers, L.; Quijada, J.G.; Vichnin, M.;
et al. Scoping health literacy in Latin America. Glob. Health Promot. 2022, 29, 78–87. [CrossRef]

10. Romualdo de Jesus, P.; Vendruscolo Bianchini, B.; Klarmann Ziegelmann, P.; da Silva Dal Pizzol, T. The low health literacy in
Latin America and the Caribbean: A systematic review and meta-analysis. BMC Public Health 2024, 24, 1478. [CrossRef]

11. Rosas-Chavez, G.; Romero-Visurraga, C.A.; Ramirez-Guardia, E.; Málaga, G. El grado de alfabetización en salud y adherencia al
tratamiento en pacientes con hipertensión arterial en un hospital nacional de Lima, Perú. Rev. Peru. Med. Exp. Salud Pública 2019,
36, 214–221. [CrossRef] [PubMed]

12. Organización Mundial de la Salud. Más Información Sobre la Pandemia de COVID-19. Available online: https://www.who.int/
es/health-topics/coronavirus#tab=tab_1 (accessed on 12 January 2024).

13. Apetrei, C.; Marx, P.A.; Mellors, J.W.; Pandrea, I. The COVID misinfodemic: Not new, never more lethal. Trends Microbiol. 2022,
30, 948–958. [CrossRef]

14. Arenas-Monreal, L.; Galvan-Estrada, I.G.; Dorantes-Pacheco, L.; Márquez-Serrano, M.; Medrano-Vázquez, M.; Valdez-Santiago,
R.; Piña-Pozas, M. Alfabetización sanitaria y COVID-19 en países de ingreso bajo, medio y medio alto: Revisión sistemática. Glob.
Health Promot. 2023, 30, 79–89. [CrossRef]

15. Organización Panamericana de la Salud. Entender la Infodemia y la Desinformación en la Lucha Contra la COVID-19. Available
online: https://iris.paho.org/bitstream/handle/10665.2/52053/Factsheet-Infodemic_spa.pdf (accessed on 12 January 2024).

16. Okan, O.; Bollweg, T.M.; Berens, E.M.; Hurrelmann, K.; Bauer, U.; Schaeffer, D. Coronavirus-Related Health Literacy: A
cross-sectional study in adults during the COVID-19 infodemic in Germany. Int. J. Environ. Res. Public Health 2020, 17, 5503.
[CrossRef]

17. Sørensen, K.; Van Den Broucke, S.; Pelikan, J.M.; Fullam, J.; Doyle, G.; Slonska, Z.; Kondilis, B.; Stoffels, V.; Osborne, R.H.; Brand,
H. Measuring health literacy in populations: Illuminating the design and development process of the European Health Literacy
Survey Questionnaire (HLS-EU-Q). BMC Public Health 2013, 13, 948. [CrossRef]

18. Falcón, M.; Rodríguez-Blázquez, C.; Fernández-Gutiérrez, M.; Romay-Barja, M.; Bas-Sarmiento, P.; Forjaz, M.J. Measuring
COVID-19 health literacy: Validation of the COVID-19 HL questionnaire in Spain. Health Qual. Life Out. 2022, 20, 1–10. [CrossRef]

19. Lira, M.T.; Caballero, E. Cross-cultural adaptation of evaluation instruments in health: History and reflections of why, how and
when. Rev. Med. Clin. Las. Condes 2020, 31, 85–94.

https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.1590/0102-311x00179715
https://doi.org/10.1080/10810730.2014.954083
https://doi.org/10.15381/anales.803.16864
https://doi.org/10.1093/eurpub/ckv043
https://www.ncbi.nlm.nih.gov/pubmed/25843827
https://doi.org/10.1080/13548506.2019.1574356
https://doi.org/10.29393/CE28-6REFA60006
https://doi.org/10.1177/17579759211016802
https://doi.org/10.1186/s12889-024-18972-2
https://doi.org/10.17843/rpmesp.2019.362.4279
https://www.ncbi.nlm.nih.gov/pubmed/31460632
https://www.who.int/es/health-topics/coronavirus#tab=tab_1
https://www.who.int/es/health-topics/coronavirus#tab=tab_1
https://doi.org/10.1016/j.tim.2022.07.004
https://doi.org/10.1177/17579759221150207
https://iris.paho.org/bitstream/handle/10665.2/52053/Factsheet-Infodemic_spa.pdf
https://doi.org/10.3390/ijerph17155503
https://doi.org/10.1186/1471-2458-13-948
https://doi.org/10.1186/s12955-022-02050-5


Healthcare 2025, 13, 1903 21 of 22

20. Berkanovic, E. The effect of inadequate language translation on Hispanics’ responses to health surveys. Am. J. Public. Health 1980,
70, 1273–1276. [CrossRef]

21. Chun, H.; Park, E.J.; Choi, S.K.; Yoon, H.; Okan, O.; Dadaczynski, K. Validating the Digital Health Literacy Instrument in Relation
to COVID-19 Information (COVID-DHL-K) among South Korean Undergraduates. Int. J. Environ. Res. Public Health 2022, 19,
3437. [CrossRef] [PubMed]

22. Lorini, C.; Velasco, V.; Bonaccorsi, G.; Dadaczynski, K.; Okan, O.; Zanobini, P.; Vecchio, L.P. Validation of the COVID-19 Digital
Health Literacy Instrument in the Italian Language: A Cross-Sectional Study of Italian University Students. Int. J. Environ. Res.
Public Health 2022, 19, 6247. [CrossRef] [PubMed]

23. Bas-Sarmiento, P.; Poza-Méndez, M.; Fernández-Gutiérrez, M.; González-Caballero, J.L.; Falcón Romero, M. Psychometric
assessment of the european health literacy survey questionnaire (HLS-EU-Q16) for arabic/french-speaking migrants in southern
Europe. Int. J. Environ. Res. Public Health 2020, 17, 8181. [CrossRef]

24. Chouinard, M.-C.; Lambert, M.; Lavoie, M.; Lambert, S.D.; Hudon, É.; Dumont-Samson, O.; Hudon, C. Measuring Health Literacy
in Primary Healthcare: Adaptation and Validation of a French-Language Version of the Brief Health Literacy Screening among
Patients with Chronic Conditions Seen in Primary Care. Int. J. Environ. Res. Public Health 2022, 19, 7669. [CrossRef]

25. Meyer, M.; Dadaczynski, K.; Messer, M.; Okan, O. Psychometric evaluation of a COVID-19 health literacy scale applying Rasch
analysis. Eur. J. Public Health 2024, 34 (Suppl. S3), ckae144.1685. [CrossRef]

26. Sousa, V.D.; Rojjanasrirat, W. Translation, adaptation and validation of instruments or scales for use in cross-cultural health care
research: A clear and user-friendly guideline. J. Eval. Clin. Pr. 2011, 17, 268–274. [CrossRef]

27. Our World in Data. Cumulative Confirmed COVID-19 Deaths per Million People, 20 April 2025. Available online:
https://ourworldindata.org/explorers/covid?tab=map&zoomToSelection=true&country=GBR~USA~ESP~ITA~BRA~IND~KOR&
region=World&pickerMetric=location&pickerSort=asc&hideControls=true&Metric=Confirmed+deaths&Interval=Cumulative&Align+
outbreaks=false&Relative+to+Population=true (accessed on 20 April 2025).

28. Beaton, D.; Bombardier, C.; Guillermin, F. Guidelines for the Process of Cross-Cultural Adaptation of self-Report Measures. Spine
2000, 25, 3186–3191. [CrossRef]

29. Chapman, D.W.; Carter, J.F. Translation Procedures for the Cross Cultural Use of Measurement Instruments. Educ. Eval. Policy
Anal. 1979, 1, 71–76. [CrossRef]

30. Hui, C.H.; Triandis, H.C. Measurement in cross-cultural psychology: A Review and Comparison of Strategies. J. Cross Cult.
Psychol. 1985, 16, 131–152. [CrossRef]

31. Guillemin, F.; Bombardier, C.; Beaton, D. Cross-cultural adaptation of health-related quality of life measures: Literature review
and proposed guidelines. J. Clin. Epid 1993, 46, 1417–1432. [CrossRef] [PubMed]

32. Li, J. Conceptos y soluciones posibles de traducción cultural. Reling Aplic 2021, 29, 5.
33. Hunt, S.M.; Alonso, J.; Bucquet, D.; Niero, M.; Wiklund, I.; McKenna, S. Cross-cultural adaptation of health measures. Health Pol.

1991, 19, 33–44. [CrossRef]
34. Wordometer. Coronavirus. Available online: https://www.worldometers.info/coronavirus/country/peru/ (accessed on 10 April 2025).
35. Ato, M.; López, J.; Benavente, A. Un sistema de clasificación de los diseños de investigación en psicología Introducción Un marco

conceptual para la investigación. An. De. Psicol. 2013, 29, 1038–1059. [CrossRef]
36. Lee, S.Y.; Bender, D.E.; Ruiz, R.E.; Cho, Y.I. Development of an easy-to-use Spanish Health Literacy test. Health Serv. Res. 2006, 41,

1392–1412. [CrossRef]
37. Byrne, B. Structural Equation Modelling with Lisrel, Prelis and Simplis: Basic Concepts, Applications and Programming, 1st ed.; Taylor &

Francis Group: New York, NY, USA, 1998; pp. 1–432.
38. Coelho da Silva, R.C.P.; Soares Amaral, A.C.S.; Silva Quintanilha, A.K.; Rabelo de Almeida, V.A.; Rodrigues, M.V.; Oliveira, A.J.;

da Rocha Morgado, F.F. Cross-cultural adaptation of body image assessment instruments for university students: A systematic
review. Psicol. E Crit. 2021, 34, 1–13. [CrossRef]

39. Kaplan, D. Structural Equation Modeling: Foundations and Extensions, 2nd ed.; Sage: Thousand Oaks, CA, USA, 2009; pp. 1–255.
40. Kline, R. Principles and Practice of Structural Equation Modeling; Guilford publications: New York, NY, USA, 2023.
41. Zaragoza-Salcedo, A.; Oroviogoicoechea, C.; Saracíbar-Razquin, M.I.; Osácar, E. The significance of exploring conceptual

equivalence within the process of the cross-cultural adaptation of tools: The case of the patient’s perception of feeling known by
their nurses scale. J. Nurs. Sch. 2003, 55, 1268–1279. [CrossRef] [PubMed]

42. Freiberg Hoffmann, A.; Stover, J.B.; De la Iglesia, G.; Fernández Liporace, M. Correlaciones Policóricas Y Tetracóricas En Estudios
Factoriales Exploratorios Y Confirmatorios. Cien Psicol. 2013, 21, 151–164. [CrossRef]

43. Muthen, B.; Kaplan, D. A comparison of some methodologies for the factor analysis of non-normal Likert variables: A note on the
size of the model. Br. J. Math. Stat. Psychol. 1992, 45, 19–30. [CrossRef]

44. Rossel, Y. lavaan: An R Package for Strutural Equation Modeling. J. Stat. Soft 2012, 48, 1–36. [CrossRef]
45. Schreiber, J.B.; Stage, F.K.; King, J.; Nora, A.; Barlow, E.A. Reporting structural equation modeling and confirmatory factor

analysis results: A review. J. Educ. Res. 2006, 99, 323–338. [CrossRef]

https://doi.org/10.2105/AJPH.70.12.1273
https://doi.org/10.3390/ijerph19063437
https://www.ncbi.nlm.nih.gov/pubmed/35329126
https://doi.org/10.3390/ijerph19106247
https://www.ncbi.nlm.nih.gov/pubmed/35627789
https://doi.org/10.3390/ijerph17218181
https://doi.org/10.3390/ijerph19137669
https://doi.org/10.1093/eurpub/ckae144.1685
https://doi.org/10.1111/j.1365-2753.2010.01434.x
https://ourworldindata.org/explorers/covid?tab=map&zoomToSelection=true&country=GBR~USA~ESP~ITA~BRA~IND~KOR&region=World&pickerMetric=location&pickerSort=asc&hideControls=true&Metric=Confirmed+deaths&Interval=Cumulative&Align+outbreaks=false&Relative+to+Population=true
https://ourworldindata.org/explorers/covid?tab=map&zoomToSelection=true&country=GBR~USA~ESP~ITA~BRA~IND~KOR&region=World&pickerMetric=location&pickerSort=asc&hideControls=true&Metric=Confirmed+deaths&Interval=Cumulative&Align+outbreaks=false&Relative+to+Population=true
https://ourworldindata.org/explorers/covid?tab=map&zoomToSelection=true&country=GBR~USA~ESP~ITA~BRA~IND~KOR&region=World&pickerMetric=location&pickerSort=asc&hideControls=true&Metric=Confirmed+deaths&Interval=Cumulative&Align+outbreaks=false&Relative+to+Population=true
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.3102/01623737001003071
https://doi.org/10.1177/0022002185016002001
https://doi.org/10.1016/0895-4356(93)90142-N
https://www.ncbi.nlm.nih.gov/pubmed/8263569
https://doi.org/10.1016/0168-8510(91)90072-6
https://www.worldometers.info/coronavirus/country/peru/
https://doi.org/10.6018/analesps.29.3.178511
https://doi.org/10.1111/j.1475-6773.2006.00532.x
https://doi.org/10.1186/s41155-021-00177-w
https://doi.org/10.1111/jnu.12910
https://www.ncbi.nlm.nih.gov/pubmed/37212367
https://doi.org/10.22235/cp.v7i1.1057
https://doi.org/10.1111/j.2044-8317.1992.tb00975.x
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.3200/JOER.99.6.323-338


Healthcare 2025, 13, 1903 22 of 22

46. Ruiz, M.A.; Pardo, A.; San Martín, R. Modelos de ecuaciones estructurales. Pap. Del. Psicol. 2010, 31, 34–45.
47. Hooper, D.; Coughlan, J.; Mullen, M.R. Structural equation modelling: Guidelines for determining model fit. Electron. J. Bus. Res.

Methods 2008, 6, 53–60.
48. Goretzko, D.; Siemund, K.; Sterner, P. Evaluating Model Fit of Measurement Models in Confirmatory Factor Analysis. Educ.

Psych. Meas. 2023, 84, 123–144. [CrossRef] [PubMed]
49. Ventura-León, J.L. ¿Es el final del alfa de Cronbach? Adicciones 2018, 31, 80–81. [CrossRef]
50. Gadermann, A.M.; Guhn, M.; Zumbo, B.D. Estimating ordinal reliability for likert-type and ordinal item response data: A

conceptual, empirical, and practical guide. Pr. Assess. Res. Eval. 2012, 17, 1–13.
51. Elosúa Oliden, P.; Zumbo, B. Coeficiente de papa fiabilidad para escalas de respuesta categórica ordenada. Psichotema 2008, 20,

896–901.
52. Vizioli, N.; Pagano, A. De alfa a omega: Estimación de la confiabilidad ordinal. Una Guía práctica. Rev. Costar Psicol. 2022, 41,

119–136.
53. Ventura-León, J.; Caycho-Rodríguez, T. El coeficiente Omega: Un método alternativo para la estimación de la confiabilidad. Rev.

Lat. Cien Socia 2014, 12, 291–308.
54. Fornell, C.; Larcker, D.F. Evaluating Structural Equation Models with Unobservable Variables and Measurement Error. J. Mark.

Res. 1981, 18, 39–50. [CrossRef]
55. Hair, J.F., Jr.; Hult, G.T.M.; Ringle, C.M.; Sarstedt, M.; Danks, N.P.; Ray, S. Partial Least Squares Structural Equation Modeling

(PLS-SEM) Using R: A Workbook; Springer Nature: Berlin/Heidelberg, Germany, 2021. Available online: https://library.oapen.
org/handle/20.500.12657/51463 (accessed on 23 November 2023).

56. Henseler, J.; Ringle, C.M.; Sarstedt, M. A new criterion for assessing discriminant validity in variance-based structural equation
modeling. J. Acad. Mark. Sci. 2015, 43, 115–135. [CrossRef]

57. Chang, A.M.; Chau, J.P.C.; Holroyd, E. Translation of questionnaires and issues of equivalence. J. Adv. Nurs. 1999, 29, 316–322.
[CrossRef] [PubMed]

58. Muñiz, J.; Elosua, P.; Hambleton, R.K. Directrices para la traducción y adaptación de los tests. Psicothema 2013, 25, 151–157.
[CrossRef]

59. Deopa, N.; Fortunato, P. Language and the cultural markers of COVID-19. Soc. Sci. Med. 2022, 301, 114886. [CrossRef] [PubMed]
60. Li, J.M. Linguistic diversity, pathogen protection, and COVID-19 disparity. Brain Behav. Com. Integr. 2024, 7, 100065. [CrossRef]
61. Benlidayi, I.C.; Gupta, L. Translation and Cross-Cultural Adaptation: A Critical Step in Multi-National Survey Studies. J. Korean

Med. Sci. 2024, 39, e336. [CrossRef]
62. Uysal, A.K. An improved global feature selection scheme for text classification. Exp. Sys Appl. 2016, 43, 82–92. [CrossRef]
63. Ullman, J.B.; Bentler, P.M. Structural equation modeling. In Handbook of Psychology, 2nd ed.; Wiley: Hoboken, NJ, USA, 2012.
64. Sakaria, D.; Maat, S.M.; Mohd Matore, M.E.E. Examining the Optimal Choice of SEM Statistical Software Packages for Sustainable

Mathematics Education: A Systematic Review. Sustainability 2023, 15, 3209. [CrossRef]
65. Güvendir, A.M.; Özkan, Ö.Y. Item Removal Strategies Conducted in Exploratory Factor Analysis: A Comparative Study. Int. J.

Assess. Tools Educ. 2022, 9, 165–180. [CrossRef]
66. Finbråten, H.S.; Wilde-Larsson, B.; Nordström, G.; Pettersen, K.S.; Trollvik, A.; Guttersrud, O. Establishing the HLS-Q12 short

version of the European Health Literacy Survey Questionnaire: Latent trait analyses applying Rasch modelling and confirmatory
factor analysis. BMC Health Serv Res 2018, 18, 506. [CrossRef]

67. Bado, F.M.; Rebustini, F.; Jamieson, L.; Cortellazzi, K.L.; Mialhe, F.L. Evaluation of the psychometric properties of the Brazilian
version of the oral health literacy assessment in Spanish and development of a shortened form of the instrument. PLoS ONE 2018,
13, e0207989. [CrossRef]

68. Saboga-Nunes, L.; Bittlingmayer, U.H.; Harsch, S.; Vincenzi, S.L.; da Silva, S.A.; Konrath, A.C.; Estabel, L.B.; Moro, E.L.d.S.;
Santini, L.A.; da Silveira, F.X.; et al. Psychometric properties of the health literacy instrument in Brazil (HLS-EU-BR47). BMC
Public Health 2024, 24, 1655. [CrossRef]

69. Panzeri, S.; Magri, C. Carraro, Sampling bias. Scholarpedia 2008, 3, 4258. [CrossRef]
70. Bauhoff, S. Self-Report Bias in Estimating Cross-Sectional and Treatment Effects; Maggino, F., Ed.; Encyclopedia of Quality of Life and

Well-Being Research; Springer: Dordrecht, The Netherlands, 2014. [CrossRef]
71. Kiechle, E.S.; Bailey, S.C.; Hedlund, L.A.; Viera, A.J.; Sheridan, S.L. Different Measures, Different Outcomes? A Systematic Review

of Performance-Based versus Self-Reported Measures of Health Literacy and Numeracy. J. Gen. Intern. Med. 2015, 30, 1538–1546.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1177/00131644231163813
https://www.ncbi.nlm.nih.gov/pubmed/38250508
https://doi.org/10.20882/adicciones.1037
https://doi.org/10.1177/002224378101800104
https://library.oapen.org/handle/20.500.12657/51463
https://library.oapen.org/handle/20.500.12657/51463
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1046/j.1365-2648.1999.00891.x
https://www.ncbi.nlm.nih.gov/pubmed/10197930
https://doi.org/10.7334/psicothema2013.24
https://doi.org/10.1016/j.socscimed.2022.114886
https://www.ncbi.nlm.nih.gov/pubmed/35306267
https://doi.org/10.1016/j.bbii.2024.100065
https://doi.org/10.3346/jkms.2024.39.e336
https://doi.org/10.1016/j.eswa.2015.08.050
https://doi.org/10.3390/su15043209
https://doi.org/10.21449/ijate.827950
https://doi.org/10.1186/s12913-018-3275-7
https://doi.org/10.1371/journal.pone.0207989
https://doi.org/10.1186/s12889-024-19108-2
https://doi.org/10.4249/scholarpedia.4258
https://doi.org/10.1007/978-3-031-17299-1_4046
https://doi.org/10.1007/s11606-015-3288-4
https://www.ncbi.nlm.nih.gov/pubmed/25917656

	Introduction 
	Materials and Methods 
	Study Design and Settings 
	Linguistic Translation 
	Psychometric Analysis 

	Ethical Considerations 

	Results 
	Linguistic Adaptation 
	Psychometric Properties 
	Sample Characteristics 
	Fit Indices and the Validity of the Internal Structure 
	Reliability 


	Discussion 
	Discussion of the Linguistic Adaptation of the HL Instrument 
	Discussion of the Psychometric Testing of the HL Instrument 
	Limitations 

	Conclusions 
	References

